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PREFACE. 


Thesb  is^  perliaps^  no  department  of  science  with  which  so  many  delightful  associa- 
tioos  are  connected,  as  tlie  study  of  Botany.  The  gorgeous  beauty  and  periodical 
▼erdme  of  trees  and  flowers;  the  economical  utility  aud  medicinal  virtues  of  many 
pbntSy  and  their  general  application  in  the  commonest  arts  of  life^  have  attracted 
the  admiration,  and  secured  the  attention  of  mankind  from  the  earliest  ages;  and  still 
continue  to  be  objects  of  the  greatest  importance. 

While  it  has  been  the  purpose  of  the  present  volume  to  present  to  the  general 
leader  a  comprehensive  and  popular  description  of  all  those  Vegetables  which  daim 
an  interest,  either  for  their  beauty,  utility,  or  rarity,  it  has  also  been  deemed  of 
importance  to  give  the  physiological  history  and  classification  of  Plants,  in  such 
deUul  as  may  be  of  utility  to  the  more  systematic  student  of  Botany. 

The  FixsT  Fabt  of  the  Work,  therefore,  consists  of  the  physiology,  geographical 
distnbuiion,  and  classification  of  Vegetables. 

The  Second  Past  embraces  a  history  of  Phmts  used  for  food  and  clothing;  in 
arts  and  manufiictures;  in  medicine;  and  for  ornamental  purposes. 

The  CoNOLUBiNO  Poetion  treats  of  the  practical  culture  of  Vegetables;  the 
pieservation  of  specimens,  and  the  drying  of  roots  and  seeds. 

In  a  popular  Work  of  this  nature  it  was  found  impossible  to  proceed  altogether 
on  a  strictly  scientific  plan;  but  so  far  as  was  practicable,  the  Natural  method  of 
arrangement  has  been  adopted,  l^us,  in  trei^ing  of  individual  plants,  the  great 
leading  divisions  of  the  vegetable  kingdom  have  been  followed;  and  in  a  considerable 
number  of  cases,  the  species  have  been  grouped  under  their  natural  families.  In 
general^  however,  the  arrangement  must  be  considered  as  made  subservient  to  the 
grouping  of  vegetables  according  to  their  economical  uses,  as  those  employed  for 
food,  dothing,  dyeings  medicine,  and  ornament. 
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PREFACE. 


To  remedy  this  irregularity^  a  clmpter  has  been  devoted  to  an  account  of  the  systems 
of  Classification,  and  notices  of  the  Natural  fiimilies  of  plants  have  been  arranged  and 
inserted  under  the  respective  divisions.  A  compendium  of  Fossil  Botany  has  also 
been  added,  as  forming  an  interesting  addition  to  the  existing  genera  of  plants. 

The  authors  whose  works  have  chiefly  afforded  the  varied  materials  of  this  volume, 
are  so  generally  referred  to  in  the  pages  of  the  work,  that  it  will  be  unnecessary  to 
recapitulate  them  in  this  place,  &rther  than  to  state,  that  to  the  French  work  of  the 
younger  Bichard  on  Physiological  Botany;  to  Sprengel,  Mirbel,  De  Candc^e, 
Dtttrochet,  Keith,  Lindley,  &c.,  frequent  reference  has  been  made. 

In  the  practical  and  ornamental  departments,  much  assistance  has  also  been 
obtained  from  Loudon^s  highly  useful  works  on  Botany  and  Horticulture. 


PREFATORY  NOTE  TO  TfflS  EDITION. 

In  this  re-issue  considerable  improvement  has  been  made  on  the  wood  engravings 
interspersed  throughout  the  text.  And  in  addition  to  the  engravings  on  steel  in  the 
work  as  originally  published,  a  series  of  Twentt-nine  new  plates  have  been  introduced. 
Seven  of  these  illustrate  groups  of  plants,  including  pines,  palms,  cacti,  tree  ferns, 
Australian  trees  and  plants.  Natural  tropical  forest,  &c. ;  and  twetUy-two  contain  a 
series  of  figures  coloured  after  nature,  of  plants  important  for  their  use  in  medicine, 
the  arts  and  manufactures,  or  from  which  food,  spices,  or  clothing  are  obtained. 
An. appendix  has  been  added,  describing  the  plants  represented  in  the  additional 
illustnttions,  or  such  of  them  as  were  not  previously  noticed  in  the  body  of  the  work. 
In  this  section,  the  portion  on  Australian  plants,  contributed  by  a  gentleman  long 
resident  in  these  colonies,  is  new  and  of  much  interest  In  the  list  of  illustrations, 
references  will  be  found  to  the  pages  in  which  the  figures  are  described. 
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7.  Papyms. — Qfperus  papwrut, .  . 

8.  Lily  of  the  Nile.— A^pAea  loiw, 

9.  MaogroYe  tree.— JRAicopAora  »aiifir2t, 

PLATE  VIIL 

FBVIT  TREES. 

1.  Chestnut  tree. — Fagus  caHanea^ 

2.  Walnut  tree. — Juglans  regia, 

3.  Lemon  tree. — CUrus  limonum^ 

4.  Orange  tree. — C  auranlium,       , 

6.  Oourds. — CucurbUa,  . 

6   Cucumbers. — CucunUt  taiha, 

7.  Grapes. — Vitit  vmiferot 

PLATE  IX. 

TIlfBBB    TBBBS. 

L  Oak.— Qtftfrciii  ro5«r, 
2.  Ash. — Freueinus  excelsior, 

8.  Elm. — Ulnms  campestnts, 
4.  Beeoh.'^Fafftis  svlvatiea, 
6.  Lime. — TUia  JBvrop^M, 

6.  Birch.— Be(M2<x  a^ 

7.  Weeping  willow. — Salix  Bahyloidea, 

PLATE  X. 

CORIFEBS,  OB  PIHB  TBEES. 

1.  Silver  fir.— il6tef  pictfo, 

2.  Scotch  pine. — Pinus  syhestris^ 

8.  Larch. — Xarta?  commamu, 

4.  Cedar. — Larixtedrus^ 

5.  American  spmoe, 

6u  Weymouth  pine,   .... 
7.  Spruce  fir.— ^AMs*  eosmiimir,  . 


Faqk 
225 

ib. 
221 

ib. 


228 
209 
206 
263 
262 
263 


ib. 
479 
235 
575 
264 
233 
270 
478 


853 
848 
878 
ib. 


421 
435 
432 
434 
441 
440 
444 


469 
457 
470 
471 
469 
466 


PLATE  XL 

BOABOB,  BANTAM,  &0. 

1.  Camphor  tree.— XoKfia  eompAoro,  .  484 

2.  The  Boabob  tree.— A<ianionta  dSffiUxtOf .  478 
&  The  Banyan  tree.— JicM#  tm&ca,  .  477 
4.  Chatta,  or  umbrella  tree  of  India.— itfatfrNo/ia 

tripetah,  .  ...  478 


Fio. 

5.  Araucaria  in  distance.— A.  imbrieata, 

6.  Victoria  Regia 

7.  Aloe  plant.— A2oe  MCo^ruuB,  . 

PLATE  Xn. 

OBNAUBNTAL  PLAIIT8. 

1.  Caoutchouc  tree.— ^tpAonia  e2a«<icfl^ 

2.  Betel-nut  palm. — Areea,  . 

8.  Manmie  tree,—M€unmea  Americana, 

.  4.  Mahogany  tree. — Swietima  mahogtmi, 

5.  Bread-froit  tree.— Artocarpw  {n^iio* 

6.  Pasuon  flower. — Passifiara  ceruiea, 

7.  Cast<^-oil  plant. — Ricitms  eommums, 

8.  Adam's  needle.— Fttcea  ^^orioM, 

9.  Cactt — Cactus  apuntia,  &c.,  . 

10.  American  aloe.— A(7<>M  AsuneoMi, 


Pa«s 

476 
688 
537 


565 
209 
374 
448 
371 
001 
541 
595 
864 
585 


ADDITIONAL  PLATES, 

ICOT  1R 

FOBMEE  EDITIONS. 
PLATE  XIIL 

TBEB  VEBIfS. 

1.  Alsophylla  ezcelsa  (young  tree),        .  .     689 

2.  Dicksonia  arborescens,     .  .  .  ib^ 

3.  Cyathea  elegans,  •  .  •      ib. 

4.  —      arborea»  .  .  .  ib. 

5.  Hemitelia  spedosa,  .                      .           •      ib. 

6.  Drynaria  coronans,  .           .           .            Ibu 

7.  Platycerium  grande,  .           .                      .      ib. 

8.  Neotopteris,          .  .           .           .            ib. 

9.  Asplenium  lueidum,  r           .           .           ,      ib. 

PLATE  XIV. 


1.  Opuntia  Bnudliensis,       .                      .  690 

2.  Cereus  senilis,  .      ib. 
a  Opuntia  cochioellifera,    .                      .  865^  ib. 

4.  Echinocactus  stainesii,           .  .      ib. 

5.  Cereus  cerulescens,          .           .           .  ib. 

6.  Echinocactus  visnaga,  .      ib. 
7   Cereus  hezagonus,           ...  ib. 

8.  —     PeruTianus.— F.  iRon«fro#i(«, .  691 

9.  —     grandiflorus,         ...  864 

10.  Opuntia  cochinellifera,           .           .  36^890 

11.  Echinocactus  ozygonus,    .           .           .  691 

12.  —              myriostoma,      .  ib. 

13.  -*              helophorus,            •           .  ib. 

14.  Melocactns  communis,                     •  36^  ib. 

PLATE  XV. 

rBVIT  AMD  OBNAMEMTAL  TBEB8. 

1.  Cork  oak.— QMeracf  suber,    .          •  .     428 

2.  Hemp  palm.— CfcowMProip^ftccrefw,  691 

3.  Funereal  cypress.— Cia>re#««yioi«5rw,  691 

4.  Olire  tree.— O^  .EurctiMsa,        •           •  858 

5.  Apple  tree.— Pyntf  ma6«^    .           .  .321 

6.  Jaca  tree.— Artocorpwf  tnteflrn/bZio,       .  871 

7.  The  shaddock.— Citm/  deckmana,    .  .     854 

8.  Sago  palm.— CV«<v  reoohUa,                  •  261 
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PLATE  XVL 

PALMS,  PINES,  &0. 

fn.  Paob 

1.  ^  J.  Banks'  Anoctria.— .iroucorta  tmbri- 

etOa, 476, 091 

%,  The  Psodaniu — Screw  pine.— P.  odoratisrimus,  479 

3.  Dsta  paJm.^Pkamx  daetylifara^  •           253 

4.  Daom  palm. — Hwphmme  th^Hiiea,      .  •     358 

5.  Cacao  tree.^ — TTkeobroma  cacao,  .  •  d96 
^  Papaw. — Cariea  papaifo,  879 
7.  Saffo  palm. — Ofcas  revobOa,  •   261, 691 


PLATE  XVIL 

PINB  TBEB8. 

1.  Douglas'  pine.— ilMet  DougloMti,  470 

8.  Ssbines*  pine. — Pimu  SabimaMa,  691 

3.  Screw  pine. — PamUtmu  odoratanmus,  479 

4.  Stone  pine. — Phau  pinea,  464 
6.  Deodar^— Cedrvi  deodora,  .691 

6.  BradHan  pine.— Pimtf  ClanbrasiUana,  .  692 

7.  ConHer^s  pine.— JPtaaet  Coulteri,        »  .     691 

8.  Cliuter^ne. — Pima  pinasier  maritima,  464 


PLATE  XVm. 


SOBRB    IN    A    BBASILIAN    POBBST. 


PLATE  XLI. 

AUSTBALIAH  TBXE8  AHI>  SHBUBS. 

1.  Wbite  gnm  tree. — Eueahnphu  ohliqm, 

S.  Stringy  l>ark  tfw,^Evcalypt*u  pulveruUnhtg, 

Z,Wamtine.— Acacia  deaOHxta,  . 

4.  Aottralian   Tirgin   bower.  —  CUmatU  Moss^ 


5.  Gran  tree.— XanM^^rrAea  hasHlU, 

t,  White  ererlasting  flower.— ir«/»^ry#Kia  eto- 

«««. 

7.  TeDow  ererlasting  flower.— ire^tcftryMm  brae- 


ft.  Sbe-eak. — CasoMrina  pendula, 

9.  Cabbage  palm. — Corypha  AMstralis, 

10.  Csptain  Cook's  tea  tree.— X«p(oi!p€rsitMi  mo- 

pmaai,         .  .  ,  •  . 

11.  BotUe-brosh  plant.— BonJUia  marginaUi, 

^  Dwarf  natiTe  cherry 'Sxocarpus  lumifiua, 
^  Great  flowering  Australian  heath. — Epaais 

V^iwudiJloTOf  •  •  •  .  • 

K  Kathre  rose  of  Anstralia.— Borofda  arruUda, 
U.  Asatralian  fosdiia.— Ctvrsa  speciosa. 


ib. 
ib. 

ib. 
697 
697 


COLOURED  PLATES. 

PLATE  XnL 

MKDiOniAL  PLANTS. 

Btiom^-'Casiia  aeyiifi>lia, 
Coloeynth. — Oiemmis  colocynihU, 
Ji^aig, — ExofftmhtM  p*trga,     •  « 

Ottor-oQ Ricimis  commMnu,     . 


540 
038 
589 
541 


PLATE  XX. 

mbdicimal  plants. 

Paoi 

PeniTian  bark. — dachtma  condaadneot  .           •    520 

Opium  poppy. — Papaner  fomniferum,  •           547 

Scammony. — Conoolvolus  scammoida,  •           .     539 

Nnx  lomLo^Struchnos  nux  vomica,  •           554 

PLATE  XXL 

MEDICINAL  PLANTS. 

Rhnbarb.- /U«ifm  po/mo^ufii,      •  •           •    543 

Aloe. — Aloe  tocotrma,            •           •  •           537 

Gentian.— Genitalia /ii<ea^            .  .           .     524 

Cajepat — Melaleuca  leucadmdron,   .  488 

PLATE  XXU. 

MEDICINAL  PLANTS. 

Ipeoacnan.— CarpilcelLf  ipecaeuanka,  .  •    544, 692 

^qvSSi.^8c^U^maritima,  .           .  .           .544 

8arsaparil]a.—A»i2ax  #ar«apari/2(i,  .  .           535 

Copaiba.— Co|)a</era  (#etaa/t#,  .  563 

PLATE  XXIIL 

SPICE  PLANTS. 

Nutmeg. — JlfyriiHca  motchata,         •  487 

Cinnamon. — Laurut  citmamomum,  •     482 

CIoTO. — Caryophyllut  aromoHcus,     .  .           484 

Allspice,  or  pimento.— JfyHufptmeiito,  .           .     486 

PLATE  XXIV. 

SPICB  PLANTS. 

Ginger. — Zingiber  officinale,             .  .          489 

Black  pepper. — Piper  nigrum,      .  488 

Caper.— Coportf  epinoea,      .  .           491 

Cayenne  pepper.— Oiptictaii  annuMifi,  .           •      ib. 

PLATE  XXV. 

eUM  PLANTS. 

Gnm  arabio.— Acacia  f«ya/,         «  •                556 

Gum  tragaoanth.— Atfraao^  (TflVacantAo,  .  557 

Gum  olibanuin. — BotweUia  serrata,  149>  692 

Gum  mastic.— Ptftocia  Zeitfuciiiy    •  •          147 

PLATE  XXVL 

GUM  PLANTS. 

Gamboge.— ^c(rad!0u&*(m  gambogiotda,  •     544 

Bensoin.— iS^oo;  frcnsotfi,      .           •  •           550 

Caoutchouc. — Siphoma  elatHea,  .  .     •     .     565 

Gutta  peroha.— r#o}iaiulra  oatto^       •  692 

PLATE  XXVIL 

PLANTS  USED  AS  VOOD. 

Coffee  plant— Coi^  Arabica,    .  .     898 

Tea  plant.— T^caotrufw,       .           •  388 

Chocolate.— T^eo^oMa  cocao,    .  •                396 

Bread  fruit.— AriocoTpHf  tnewa,  .          871 
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PLATE  XXVm. 

PLAITTS  UBBD  A8  FOOD. 

Paob 
J>$i9»-^Pk€aU9  daetif^finra,         .  .  .     26S 

B9iiaxM,^Mu$a  sapimitaH,    ...  860 

Juktniit.'-'ArtoearpusinieifriJolia,  ,     371 

P«ndaniui.-*Pan<iaiitc«  odaraHsHmui,  479 

PLATE  XXIX. 

PLAKTS  U8BI>  At  FOOD. 

MfXltiL^Sorghianvtdgture,  229 

Maiz6.~2€a  nuiyf,      ....  225 

BuckwhcBL'-FaaopifrumeieuUiiiktm,  .     819 

^KO.—CoUocana  ontiQuontm,          .          .  2(K 

PLATE  XXX. 

PLAITTS  VBED  A8  FOOD. 

AnoW'Toot—Maratitaarundinaeea,      .  264 

Manioc,  or  cassaTa.— JontpAa  numihat,  283 

YAm.~-Jl>iotconea  aXata,  ....  263 

Sweet  potato.— /ponueafrototof,       .          .  282 

PLATE  XXXL 

PLANTS  U8BD  HI  DTBtHO. 

WotA.-^IttOit  tineioria,    .           .           .  .     506 

'WtHd.^Resedahtteola,  ...  514 

Madder.~jRu5ta  ItncfortMflH                    .  .508 

Suinaoh.-.AAttf  eoejjittf,  .                     .  519 

PLATE  XXXn. 

PLANTS  USED  IN  DTEIHO. 

SaSiovrer,^Carthamut  Hnetorius,           ,  .     5u 

'FxiBtio.^Bfachtra  Hnctoria,    .           •  51^ 

BrazU-wood.— Gcfo/puiia  eritta,  .  .497 

l^gwood^^HtanatoxtfioH  ean^ehianum,  .          494 

PLATE  XXXra. 

PLANTS  U8XD  VH  CLOTHING  AND  OOBDAOB. 

Cotton.'^Gostinidumbarbadaue,            .  .     405 

f1ax.—Xtm(ai  ttfito^irn'mttM,  ...  401 

New  Zealand  flax.->J>Aormuim  iMor,      .  ,     420 

Benp^^Canabit  taHva,         ...  413 

PLATE  XXXIV. 

PLANTS  U8BD  Of  OLOTHINO  AND  OOBDAOS. 

Gonmti  palm. — Arenga  taccharifera,  .          .     393 

TitmmftkVolm,—Attaleaftmi/ara,       .  .          393 

Sonn  hempt^— Ooto^arncmiuiieea,  420 

Jute.'-^Corehonu  eaptuiariut,           ,  .          42O 

PLATE  XXXV. 

TBOBTABLB    POISONS. 

FooTs  parriey— jmuM  ci«wv6«i,  .     291 

Cuckoo  pint  op  wake  robin,— ilniw  macuiaium,      532 


White  bryony.— Bfyofna  a2^                • 
Greater  or  common  oekdine.— GUBcibiiiMi  mo* 
M lb. 

PLATE  XXXYL 

TBOBTABLB    POISONS. 

Common  wolf's  bane  or  monk's  hood.— ilsMiitesi 
naptiUu,  .....     555 

Deamy  nightshade,  or  dwale.—il<it]!t»a5eaa<2oNa^     551 

Woody  nightshade,  or  bitter  sweet— iSbtoHcwdk^ 
eaauBra,  ......     sg2 

Common  thorn  apple.— DalKm  HramonUm,  558 

PLATE  XXXVIL 

TBOBTABLB    POISONS. 

Common  hemlock.— Coitfiaa  wMenlatMrn,  .  .    549 

Black  henbane.— j^yoeyoimtf  fiH^,  ,  ,  550 

Strong  scented  or  poisonous  lettuce.— Xoateca 

wrota, 548 

Autmnnal  meadow  saiFron.  —  CbldUcMsi  oaOMi- 

««^ 646 

PLATE  XXXVm. 

TBOBTABLB    POISONS. 

Alpine  white  crow  foot— IZommcic&tf  oi^pes- 
*rU, 608 

Flyblown  mushroom.— ifirarieacf  mutcariut,  or 
Amaniia  naucaria,  .  •  •  •  196 

Purple  fozgloTe.—2>Hritafifpitrpicreab     .  •     554 

Black  hellebore,  or  Christmas  T09e,-^HaUbonu 
^er, 543 

PLATE  XXXIX. 


FRUITS  AND  NUTS. 
FlO. 

1.  Bfammee^        .  '  .  . 

2.  Papaw,      .  •  .  •  . 

3.  Sonrsop,         .  •  .  . 

4.  Negro  peach,        •  •  .  , 

5.  Granadilla,      .... 

6.  Zabnciuo  (the  Ud  raised),  fhOt  and  nut,  . 

7.  BrasQ  nut  and  firnit^   •  •  • 

PLATE  XL. 


FBUITS  AND  NUTS. 

1.  GnsTa, 

2.  Jujnbe, 

3.  Mangosteen, 

4.  Litchi, . 

5.  Pistacia,     . 

6.  ATOoadopear, 

7.  I>nrio^ 

8.  fiislay  apple,   . 

9.  Akee  fruits  and  nnts, 
10.  Mango^ 


374 
379 
375 
368 
375 
398 


867 
371 
369 
370 
387 
683 
369 
^0 
8(f7 
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AUerTree, 


Aiwllg^  or  gpopstoles, 
Applet     .       .       . 

~   theCartard, 

~   theLove, 

—   theBoM,  . 


AnattATree, 
Aifow  Soot  nanty . 
Aim,  or  Wake  Bobis. 
Arii,lMdofUM^      . 


B 

—  of  Gflead  Plant, 

—  oTTolii* 


Bnley,  Loof -eaiedy 

— ^    Springy    • 

—    Winter,  or  Square, 
Pwiioiii,  or  Benjamin  Tree, 
Batwrry,  or  Blaeberry    • 
Bread  F^rait^        •        •       • 
"^^     iBooti    CoatedBnlb^ 
SoalyBolb, 


Calfihea  Mogecrtli, 

GaapborTree, 
OMrtohoQe  Tree^ 
OipcrFlattt,  « 


rAOi 

96 

.  441 

881 

.  687 

16 

98 

874 

.   880 

870 

.   476 

617 

.   964 

ib. 

86 


664 
660 
668 
360 
316 

ib. 

ib. 
660 
846 
871 

16 

ib. 


66 
484 
666 
491 
490 
668 
664 

ib. 
887 


OBpolitbea, 

GaipoGthea  Conica, 

GHhewNut, 

CbMBfa  Plant, 

OHtor  Oa  Plant, 

Cedir, 

Ccttakr  Tteoe,  ... 

—  Hexagonal  glriioture,  ib. 
.       Hagnifled,.       . 

—  ttx-aided  itniotnre^ 
— >      Spherical  ttrootnre^ 

viHlaofy  Plenty      •       •       • 
Chetrj, 


643 
471 


ib 

636 

96 


PAOB 

Cocoa-Not  and  Flower,      •  341 

CoiFeePlanL  ....  894 

Coloeynth  Plant,         .       .  689 

Conifers,  fossil,  10  figs,  of,     •  664 

Cork  Oak,  ....  438 

Corolla, 67 

—  Monopetalons,  Qrregnlar),  ib. 

—  Pi4>ilionaoeons,  <  .  810 
Cotton,  Barbadoes,      .       .  408 

—  Flower  and  Pod,        •  ib. 

—  Herbaoeons,  .  ib. 
Cotyledons,  &e.,  .  .104 
Creeping  Booty  ...  16 
Cudbear,  .198 
Costard  Apple,    .       .  874 

Cypress, 476 

Cystioercnsy         ...  4 


ChofdaAlinmyOrSeaCatgnty  186 
OamfonTretL  .  .  .483 
CkeolatioiiortheSap,  46 

CifeniD, 868 

ChaSeation,  Botanksal,  fflns- 
trstions  of  Linnvns's  system 
(ii;i00fgs.y  .     178-180 

CbreTrsfli,  ...  486 
CkmdBsrry,   ....  887 


DateFmit,.       .       .  364 

Deadly  Nightshade,  .   661 

DigitaUs  Plant,    ...  664 
Digitate  Booty         ...     16 

Dock  Weed,  4 

Dwarf  Palm,   .               .  .   168 

—    Wllow,  168 

E 

Egg  Plant,       .       .       «  .  880 

Elecampane  Plant,      .  CSS 

Elm  Tree,                       .  .  433 

Episperm,  ftc,     ...  103 

Eqnisetamy      .               .  .   301 

F 

FaTnlaria  TeoseUta,    .  668 

Fenngredc  Plant,    ,  .684 

Ferns,  fossfl,  6  figs,     .  ( 

->    Fmotification  of,  •     76 

Fibroos  Complex  Boot,  16 

—  Booty         ,       .  .     14 
Figy 866 

—  Indiany  .864 
Fir,  Cone,    .  97 

—  Sootoby  •    467 

—  SQTer,  .  .  .470 
Flax,  New  Zealand,  430 
Fly-trap,  .  43 
Frond,     •       •       •  89 

—  ofPterophyllomy     .  666 
FacnsVestenlosnsCSea- weed  used 

forkelp\.       ...  187 

Pmnaria  Hygrometrica,  .  •     77 

Fongi,  stem  of,                   .  19 


PiOt 

Ginger  Pbnt,  .        •       •       •  490 

Ginseng  Plant,     ...  628 

Glands,  Cortical  or  Epidermic,  31 

Glands,  Lenticular,  6  figs.,  .  11 

Glome, 66 

Grass,  Crested  Dog's-tail,   .  331 

—  Meadow  Fescoe,  .        .  ib. 

—  Meadow  Fox-tail,    .  380 

—  Smooth-stalked  Meadow,  331 

—  Sweet-scented  Vernal,  330 
— -     Bay  or  Bye  Grass,        .  333 

Gom  Arabic  Tree,      «       .  656 


Hellebore  Plant, 

Hemlock, 

Hemp,     . 

Hilom,  or  Umbilicos,  . 

Himanthalia  LiMva, 

Hop  Plants  . 

Hypnom  Cospidate 


Iceland  Moss, 
India  Bobber  Tree, 
Indian  Fig,  . 
Indigo  Plan^  . 
Infiorescence,  Catkin, 

—  Corymb, 

—  Panicle^ 

—  Spadix, 

—  Spike,  • 

—  Umbel, 

—  Whorl,  . 
Ipeoaonan  Planty 


Garlic, 366 

GenmiQle.    ....       108 
Gentian  Plant,  .6 

Gemdnation  of  Wheat,  108 


Jalap  Plant, 


Knotty  Boo^ 


Laminarla^ 
Laorel,  Big,         • 
LeaTcs,  Acote, 

—  Componndy     • 

—  Cordate, 

—  Decompoond,  3  figs., 

—  Doobly  Compound, 

—  EmarginatCy    . 
_     Hastate, 

—  Ladniate, 

—  Lanceolate, 

—  Linear.    . 

—  GboTal, 

—  Orbicolar, 

—  Petiolate,    . 

—  Pinnatifidy 


646 
649 
413 
101 
186 
898 
198 


197 

666 

864 

499 

73 

73 

ib. 

73 

73 

ib. 

73 

644 


640 


16 


187 
461 
39 
40 
89 
40 
ib. 
39 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
38 
89 
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Laares,  Retoae,    ...        39 

—  Sagitta],      .        .        .     ib. 

—  Semiamplexicaul,    .         38 

—  SessUe*        .        .        .     ib. 

—  Simple,  .        .        .3^89 

—  Supradeoompound,'     .     40 

—  Trilobate,        .        .         39 

—  Tripoliate,  .        .        .     ib. 

—  Vertidllate,  .  .  ib. 
Lemon  Tree,  ....  353 
Lepidodendron  Acephala,  664 

—  Sternbergii  Va- 

riabUis,  .  657 
Lepidophyllum,  .  .  .  657 
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fflSTOEY  OF  THE  VEGETABLE  KINGDOM, 


CHAP.  1. 

TIIX  msiORT  OF  BOTAHICAL  SCIENCE. 

Im  a  sairey  "of  the  Earth  and  Animated 
Nature,"  one  important  part  of  creation  comes 
to  be  considered— the  V^;etable  products  which 
clothe  and  adorn  the  surface  of  the  soil,  and 
which  form  a  link,  and  a  most  important  one, 
between  inoiganic  matter  and  the  animated 
lacings  existing  upon  the  globe.  In  order  to 
enhuice  our  ideas  of  the  beauty  and  useful- 
ness of  regetables,  we  have  only  to  picture 
to  ourselves  what  would  be  the  appearance  of 
the  fiice  of  nature  without  them.  We  would 
have  the  mrdace  of  the  earth,  it  is  true,  portioned 
out  into  lull  and  valley,  and  intersected  at  con- 
venient distances  by  streams  and  rivers;  but 
every  thing  would  be  bare,  mgg^,  and  unseemly, 
•ad  nothing  but  a  picture  of  desolate  barrenness 
would  q>pear.  Even  the  soil  which  covers  the 
sterile  and  flinty  rocks,  and  which  serves  to  fill 
op  and  anooth  over  the  abrupt  ravines  and  pre- 
cipices existing  in  these,  would,  in  a  great  mea- 
sure, be  wanting ;  for  one  effect  of  vegetation  is, 
l>y  the  successive  decay  of  leaves  and  fibres,  to 
Acctmmlate  the  deep  black  loam  so  essential  to 
tlie  growth  of  firesh  vegetation.  The  endless 
^ety  of  objects  in  the  vegetable  kingdom,  the 
l)eaiitiful  forms,  and  the  curious  structure  of 
plants,  are  no  less  interesting  to  the  student  of 
nature,  than  the  history  of  animals,  or  of  inor- 
ganized  matter.  Nor  is  the  study  less  important, 
as  bearing  upon  the  necessities,  conveniences,  and 
el^andesoflife. 

The  study  of  the  vegetable  kingdom  has  been 
called  Botany,  fix)m  a  Greek  word,  /3ot«*^,  sig- 
mf}*ing  herb  or  grass ;  and  it  embraces,  1st,  A 
knowledge  of  the  various  parts  composing  plants, 
and  of  their  uses,  their  mode  of  growth  and  cul- 
tnre,  and  their  diffusion  over  the  earth.  2d,  An 
ttiangement  of  plants  into  classes  and  families, 
according  to  certain  prevailing  resemblances,  by 


which  they  are  named  and  described,  so  that 
they  may  readily  be  known.  3d,  The  vari- 
ous uses  of  plants,  as  for  food,  medicine,  arts  and 
manufactures.  The  profusion  with  which  the 
beneficent  Grod  of  nature  has  clothed  the  earth 
with  every  variety  of  vegetable  form,  is  truly 
wonderful!  Every  region  of  the  globe  swarms 
with  multitudes  of  difierent  kinds,  beyond  the 
power  of  the  botanist  to  enumerate.  The  con- 
templation of  these  affords  an  ever-varying  de- 
light to  the  senses,  while  the  investigation  of 
their  habits  and  structures  no  less  agreeably 
exercises  the  judgment.  A  tree  is  perhaps  one 
of  the  most  noble  and  beautiful  objects  in  nature. 
The  massive  strength  of  the  trunk,  the  graceful 
tortuosity  of  the  branches,  and  the  beautiful  and 
variegated  green  of  the  leaves,  are  all  so  many 
sources  of  pleasure  to  the  beholder.  But  when 
we  think  of  the  series  of  fibres  and  tubes  by 
which  this  tree  for  ages,  perhaps,  has  drawn 
nourishment  from  the  earth,  and,  by  a  process 
of  assimilation,  added  circle  after  circle  of  woody 
matter  round  the  original  stem,  till  it  has  ac- 
qubed  its  present  enormous  bulk ;  when  we  re- 
flect on  the  curious  mechanism  of  the  leaves  by 
which,  like  the  lungs  of  an  animal,  they  decom- 
pose the  air  of  the  atmosphere,  selecting  through 
the  day  what  part  of  it  is  fit  to  enter  into  the 
compomtion  of  the  tree,  aad  giving  out  at  night 
a  difierent  species  of  air ;  when  we  think  of  the 
sap  passing  up  the  small  series  of  tubes  during 
summer,  and  these  tubes  again  remaining  dor- 
mant and  inactive  througl»>ut  the  long  winter — 
these  reflections  awaken  a  train  of  ideas  in  the 
mind  more  lasting  and  more  intense  than  even 
the  first  vivid  impressions  of  simple  beauty. 

The  attention  of  the  earliest  races  of  mankind 
must  have  been  directed  to  the  vegetable  king- 
dom ;  first  of  all,  as  furnishing  important  neces- 
saries of  life,  and  afterwards  as  objects  of  luxury 
and  ornament,  and  pleasing  subjects  of  speculation. 
We  find  Noah  represented  as  a  husbandman, 
planting  the  vine  and  manufacturing  its  juice 
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HISTORY  OP  THIS  VCQETABLE  KINGDOM. 


Into  wine,  then  at  a  subsequent  period  the  Ish- 
maelites  trafficking  in  spicery,  balm,  and  myrrh, 
which  they  carried  down  from  Gilead  to  Egypt 
in  the  days  of  Joseph.  There  is  every  reason 
to  suppose  that  Solomon,  who  in  his  writings 
seems  to  have  been  a  warm  admirer  of  plants 
and  flowers,  wrote  a  distinct  treatise  on  yegeta- 
bles.  Thus,  in  the  book  of  Kings  it  is  said,  '^  He 
spake  of  trees,  from  the  cedar  tree  that  is  in  Le- 
banon, even  unto  the  hyssop  that  springeth  out 
of  the  wall."  Of  the  nature  of  his  treatise, 
however,  we  can  now  form  no  speculation.  The 
silence  of  sacred  history,  therefore,  leaves  us  in 
the  dark  with  regard  to  the  prosecution  of  botany 
as  a  science,  and  for  this  we  must  turn  to  the 
philosophical  schools  of  ancient  Greece.  At 
first,  among  this  intellectual  people,  it  was  the 
physiology  of  plants  which  was  cultivated; 
because,  from  the  small  number  of  plants  which 
were  then  known,  and  which  among  the  Greeks 
and  Romans  scarcely  exceeded  a  thousand,  it  was 
not  found  necessary  to  think  of  classifying  them. 
Besides,  the  views  of  the  ancients  with  respect 
to  natural  bodies,  were  entirely  coafined  to  the 
explanation  of  phenomena,  and  to  the  employ- 
ment of  the  objects  of  their  research  in  the  arts. 
Hence  in  the  writings  of  the  Greek  philosophers 
which  have  reached  us  on  this  subject,  we  find 
chiefly  some  physiological  notions  on  the  life  and 
nourishment  of  plants,  which  they  endeavoured 
to  explain  by  analogies  from  the  animal  kingdom, 
with  speculations  respecting  the  rank  which 
plants  hold  in  the  scale  of  natural  bodies^  and 
respecting  their  relations  to  animals.  At  the 
most  flourishing  period  of  the  Greek  republic, 
there  were  persons  called  Rhizotonue,  who  de- 
voted themselves  excluavely  to  the  digging  of 
roots  and  finding  of  herbs,  for  the  advancement 
of  the  arts,  particularly  that  of  medicine.  Some 
of  those  who,  devoting  themselves  to  the  latter 
employment,  were  called  Pharmacopoke,  seem 
even  to  have  issued  from  the  schools  of  the  phil- 
osophers, and  to  have  acquired  for  themselves  a 
comprehensive  knowledge  of  plants;  whence, 
also,  they  were  called  Cultivators  of  Physics. 
But  the  g^'eater  number  pursued  their  occupation 
as  market  criers,  and  observed  a  multitude  of 
superstitious  customs,  on  which  account  they 
are  rather  to  be  regarded  as  traders  than  as  men 
who  had  been  trained  in  a  scientific  manner. 
The  first  founder  of  the  natural  science  of  plants 
was  undoubtedly  Aristotle,  who  henoe  sometimes 
was  sumamed  the  Pharmacopolist,  as  having 
employed  himself  collecting  medicinal  plants. 
Unfortunately,  however,  his  genuine  works  on 
plants  have  perished ;  a  treatise  on  this  subj.ect, 
attributed  to  him,  being  a  foigery  of  the  middle 
ages.  Theophiastus,  the  pupil  of  Aristotle,  also 
cultivated  the  science  of  botany  after  the  S3rstem 
of  his  great  master.  But  he  seems  to  have  un- 
dertaken few  joumies  or  travels,  since  he  always 


appeals  to  the  testimony  of  diggers  of  roots,  the 
cutters  of  wood,  and  the  inhabitants  of  the 
mountains.  He  wrote  two  works  which  have 
been  preserved ;  one  on  the  nature  and  causes  of 
vegetation,  the  other  a  history  of  plants.  In 
these,  we  do  not  find  either  a  very  scientific  ar- 
rangement, or  precise  description  of  the  few 
species  known  to  him ;  yet  they  possess  no  small 
merit,  as  being  the  production  of  a  philosopher, 
who,  almost  without  predecessors,  endeavoured, 
for  the  first  time,  to  employ  the  reasoning  &culty 
upon  the  phenomena  of  the  vegetable  w^orld. 
But  he  found  none  of  his  disciples  worthy  of 
being  a  successor  to  himself,  and  after  his  time 
the  science  declined  and  was  very  little  culti- 
vated. 

When  Greece  was  subdued  by  the  Romans, 
the  knowledge  of  the  conquered  so  for  passed 
over  to  the  victors,  that  tlie  latter,  who  always 
sought  out  only  what  was  useful,  cultivated  the 
study  of  plants  to  as  great  an  extent  as  it  afibrded 
advantages  to  the  arts.  In  the  works  of  the  old 
Romans,  Cato,  Varro,  and  Columella,  on  rural  af- 
fedrs,  as  well  as  in  the  poetry  of  Viigil^  we  find 
a  number  of  plants  named  which  were  cultivated 
in  the  fields  and  gardens.  We  have  no  reason 
to  believe,  however,  that  the  study  of  plants  was 
pursued  with  any  degree  of  avidity  among  this 
people,  as  the  Romans,  like  the  early  Greeks, 
were  yet  too  much  engaged  in  the  tumult  of  war 
to  have  acquired  any  considerable  relish  for  the 
study  of  natural  history.  And  hence,  the  first 
direct  evidence  of  the  existence  of  any  inquiry, 
that  can  be  called  strictly  botanical,  among  the 
Romans,  b  that  which  is  furnished  in  the  works 
of  Dioscorides  and  Pliny ;  names  well  known  in 
the  annals  of  botany,  and  illustrious  as  having 
long  been  regarded  by  the  learned  as  the  best 
and  most  infallible  guides  to  the  study  of  plants. 
Dioscorides  lived  in  the  first  century  of  the 
Christian  era.  He  was  a  physician,  and  followed 
the  Roman  armies  in  their  expeditions  through 
the  greatest  part  of  the  Roman  empire.  His 
work  oondsts  of  a  description  of  all  those  plants 
known  to  possess  medicinal  virtues,  and  was  long 
looked  up  to  as  the  source  of  all  information  on 
this  subject.  Pliny  the  elder,  who  also  flourished 
during  the  same  era,  and  occupied  a  conspi- 
cuous station  in  the  state,  left  behind  him  a 
great  work  on  natural  history.  In  that  part  of 
it  devoted  to  the  vegetable  kingdom,*  the  plants 
are  arranged  in  alphabetical  order,  and  the  des- 
criptions of  Theophrastus  and  Dioscorides  are 
followed.  Here  and  there  some  notices  are  added, 
and  plants  are  described  which  were  unknown 
to  his  predecessors ;  and  he  himself  has  informed 
us,  that,  in  his  youth,  he  acquired  his  knowledge 
of  plants  in  t^e  garden  of  Antonius  Castor,  a  son 
in  law  of  King  Dejotanus.  Among  the  later 
Romans,  the  number  of  persons  who  cultivated 
the  knowledge  of  nature,  diminished  in  propor- 
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tioii  IB  Uie  nigbt  of  b«r!>arism  descended,  and  for 
•  long  tune  the  Temains  even  of  Greek  and 
R<Mnan  learning  were  entirelj  hid.  The  Ara- 
bians^ indeed,  after  they  had  institated  schools 
of  kmiing,  infirmariea^  and  laboratories,  applied 
tfaflnselTes  diligenUj  to  the  stadj  of  medicinal 
phnts ;  but  thejr  dnw  their  knowledge  entirely 
from  Diosoorides.- 

The  flourishing  trade  which  this  nation  carried 
on  far  some  oentoiiefl^  from  Madeira  to  China, 
made  them  acquainted  with  many  remarkable 
oriental  plants  which  had  CBcaiped  the  notice 
of  the  Greeks.  There  were  also,  in  the  western 
parts  of  the  Arabian  empire,  some  inqnisitlYe 
stadents  of  nature,  who  endeaTonred  to  correct 
and  extend  their  knowledge  by  travel.  Abont 
the  beginning  of  the  eleventh  oentuiy,  the  Ara- 
bins  became  the  teachera  of  the  other  nations  of 
western  Christendom,  who  now  formed  their 
sdiools  of  learning  according  to  the  Mahommedan 
pattern,  and  translated  their  books  from  the 
Arabians.  In  this  manner,  a  slight  knowledge 
of  botany  was  dowly  disseminated  throughout 
the  most  enlightened  parts  of  Europe. 

At  the  revival  of  learning  in  the  fifteenth  cen- 
tury, the  botanical  knowledge  of  the  ancients 
began  to  be  available  in  the  language  of  the 
original  treatises;  and, in  the  following  century, 
the  G^mans  oonmienoed  original  inquiries  into 
the  science,  and  first  began  to  illustrate  their 
t'wtises,  by  wood  engravings  of  the  difierent 
P^Mrta.    The  first  work  of  this  kind  was  written 
by  Otto  Brunfels,  a  native  of  Strasbuigh.    To 
tbis  fluooeeded,  about  the  middle  of  the  sixteenth 
eentaiy,  the  work  of  Gesner,  a  professor  of 
Zurich,  in  which  the  first  attempts  are  made  at 
a  dsssification  and  systematic  arrangement  of 
plsnta,  founded  chiefly  on  the  characters  of  their 
flowers.    The  taste  for  Botany,  now  excited,  be- 
S^  to  tpnad  throughout  the  chief  states  of 
Kvope.    Kingsand  noblesengaged  in  the  study, 
<nd  gardens  were  established  for  the  cultivation 
<^  the  most  rare  and  useful  productions  of  the 
>oO.    We  are  principally  indebted  to  the  esta- 
^i^iflbment  of  learned  societies,  in  the  seventeenth 
ccDtoiy,  and  to  the  invention  of  the  microscope, 
^  the  first  attempts  at  a  more  minute  examina- 
^  of  the  structure  of  plants.    In  the  Royal 
Sodetjof  London  for  the  promotion  of  science, 
*iuch  was  liberally  supported  by  Charles  II. 
le^enl  phOoeophers  occupied  themselves  with 
^  dissection  and  microscopical  examination  of 
phnts.    Of  these,  the  most  distinguished  was 
Nehemiah  Grew,  secretary  to  the  society.    EUs 
^iseoveries  are  recorded  in  his  elaborate  work 
the  Anatomy  of  Plants  illustrated  by  numerous 
cngiirings.    In  this  work  we  find  ihe  first  no- 
te of  the  twofold  sex  of  plants,  which  doctrine 
he  hsd  learned  from  Thomas  Millington,  a  pro- 
feawr  in  Oxford.    Malpighi  and  Leuwenhoeck* 
•bo  distinguished  themselves  as  investigators  of  | 


the  minute  structure  of  plants ;  and,  the  same 
subject  was  ardently  pursued  by  several  members 
of  tiie  French  Academy  of  Sciences,  founded  in 
1665.  The  doctrine  of  the  sex  of  plants,  which 
had  been  obscurely  hinted  at  by  Grew,  was  ex- 
perimentally illustrated  by  Bobart,  and  fully  es- 
tablished by  Ray. 

But  with  this  increaang  knowledge  of  the  nature 
of  plants,  and  the  rapid  multiplioation  of  known 
species,  no  method  of  arrangement  had  yet  been 
adopted  calculated  for  general  use,  and  especially 
for  the  guidance  of  the  practicid  student.  In 
this  crisb  of  botanical  perplexity,  when  speci- 
mens were  every  day  multiplying  in  the  hands 
of  collectors,  and  the  science  was  in  danger  of 
reli^)6ing  again  into  an  absolute  chaos,  a  great 
and  elevated  genius  arose,  destined  to  restore 
order;  ifdio,  surveying  the  immense  mass  of 
materials,  with  a  sagacity  and  penetration  un- 
paralleled in  botanical  research,  and  seizing,  as 
if  by  intuition,  the  grand  traits  of  character  cal- 
culated to  form  the  elements  of  a  philosophical 
division,  detected  the  dew  by  which  he  was 
to  extricate  himself  from  the  intricacies  of  the 
labyrinth,  and  rear  the  superstructure  of  a  new 
method.  This  great  and  illustrious  naturalist 
was  the  celebrated  Linnaeus.  He  was  bom  at 
Roshult,  in  Sweden,  in  1707,  and  performed  in 
1732  his  memorable  journey  through  Lapland. 
He  afterwards  travelled  into  Holhmd,  became 
superintendent  of  the  Clifford  gardens,  and  pub- 
lished his  System  of  Nature  at  Leyden  in  1735, 
and  the  Grenera  Plantarum  in  1787.  In  1 741,  he 
was  appointed  a  professor  of  the  University  of 
Upsal,  and  continued  for  many  years  the  suc- 
cessful cultivator  and  illustrator  of  his  &vourite 
studies.  He  has  the  merit  of  having  first  regu- 
lated, and  defined  the  artificial  language  of  bo- 
tany. He  fixed  the  laws  of  classification,  and 
divided  the  vegetable  kingdom  into  classes, 
fiunilies,  and  species;  invented  scientific,  and 
common,  or  trivial  names,  and  enriched  the 
science  by  many  thousand  new  and  hitherto  un- 
described  plants.  But,  above  all,  he  invented 
what  is  denominated  the  artificial  mode  of  ar- 
rangement, by  taking  the  parts  of  inflorescence, 
as  the  flower  or  corolla,  and  stamens,  and  pistils, 
or  distinctive  sexual  organs,  as  the  basis  of  his 
system.  Since  the  death  of  Linncus,  the  chief 
labours  of  botanists  have  been  employed  in  per- 
fecting his  system,  in  applying  it  to  the  lowest 
fiimilies  of  plants,  in  the  more  careful  examina- 
tion of  fruits  and  seeds ;  and,  in  short,  rendering 
it  a  convenient  alphabet,  by  which  the  student 
of  botany  may  be  enabled  to  know  and  recog- 
nize the  fiunilies  and  species  of  plants.  A  more 
philosophical  view  of  the  v^;etable  kingdom, 
based  on  the  natural  affinities  of  plants,  has 
also  been  sedulously  pursued  by  Jussieu,  Decan- 
dolle,  and  many  other  eminent  botanists. 
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CHAP.  II. 

THE  Nature  and  ubsb  of  plaiits. 

Vegetables  difibr  from  minerals  in  being 
oiganized  bodies,  possessed  of  a  deg;ree  of  life, 
and  capable  of  taking  into  their  system  extian- 
dous  matters,  and  conyerting  these,  by  an  assim- 
ilating process  into  new  compounds^  which  mat- 
ters are  thus  rendered  subsenrient  to  their  growth 
and  development.  They  thus  increase  their  own 
bulk,  and,  moreover,  throw  off  from  their  bodies 
germs  which  spring  up  into  other  regetable 
bodies,  the  same  as  the  parent  plants.  Vegeta- 
bles, also,  are  under  the  dominion  of  the  laws 
of  vitality,  by  which  they  retain  the  matters 
entering  into  their  structure,  in  a  state  different 
from  that  in  which  inorganic  bodies  exist.  The 
matter,  too,  which  enters  into  the  composition 
of  vegetables,  is  easentiaUy  the  same  as  that  which 
forms  the  structure  of  animals;  the  chief  ele- 
mentary ingredients  being  oxygen,  hydrogen, 
carbon,  and  azote;  only,  the  proportions  and 
combinations  are  somewhat  different;  vegetables 
possessing  more  carbon  and  less  azote  than  the 
generality  of  animals.  In  these  respects^ 
vegetable  bodies  closely  resemble  animals ;  in- 
deed, in  the  lower  divisions  of  each,  the  resem- 
blance is  80  close,  as  to  render  it  a  somewhat 
difficult  task  to  point  out  the  distinctive  differ- 
ences. We  find  no  hesitation  in  drawing  a  line 
of  distinction  between  the  more  perfect  plants, 
and  a  quadruped,  bird,  or  fish ;  but,  if  we  take 
some  ftTiin)ft1q  low  in  the  scale  of  organization, 
and  compare  them  with  certain  simple  vegetables, 
we  shall  find  the  resemblance,  both  of  structure 
and  functions,  very  close  indeed.  Thus,  the 
Lemna  Gibba^  or  duck  weed,  a  plant  wliich  is 
foimd  floating  on  the  surface  of  the  water  of 


ditches,  and  slow  running  streams,  has  an  oval, 
cellular  body  a,  with  several  porous  roots  3,  which, 
unlike  most  other  vegetables,  are  unattached  to 
the  soil,  but  which  float  in  water,  and  absorb 
moisture  to  constitute  the  juices  of  the  plant. 
This  moisture  flows  up  into  the  cellular  body, 
and  hence,  by  the  medium  of  pores  on  the 
cuticle,  or  skin,  a  quantity  of  air  from  the  atmos- 
phere is  absorbed,  and  Uius  converted  into  the 


proper  nourishment  of  the  plant.  In  the  O^^ 
ticercusy  c,  a  species  of  animal  hydatid  wliich 
lives  within  the  cavities  of  the  bodies  of  otber 
animals,  there  is  a  neck  d^  with  a  tubular 
mouth,  by  which  the  animal  draws  in  the  juices 
on  which  it  feeds,  to  its  stomach.  The  skin  of 
this  animal  is  also  porous,  like  the  epidermia  of 
the  lemnay  through  which  fluids,  and  perbaps 
air,  are  absorbed  into  its  body,  to  conduce  to  its 
nourishment.  In  the  tubipore  e,  consisting  of 
a  branched  stem,  with  numerous  cups^  each 
containing  a  simple  animal  called  a  polype,  there 
is  a  dose  resemblance  to  the  arborescent  form  of 
most  vegetables. 

Yet,  though  plants  and  animals  thus  resemble 
each  other  very  closely,  in  many  essential  par- 
ticulars there  are  others  in  which  they  differ. 
Thus,  in  animals  which  have  the  power  of  loco- 
motion, there  is  a  muscular  system,  a  set  of 
contractile  fibres,  whose   tension  or  relaxation 
determines  their  movements ;  in  v^etables^  there 
is  nothing  of  the  kind.    Animals  have  a  stomach, 
or  receptacle,  for  the  substances  taken  from  with- 
out, in  which  these  are  digested  before  they  are 
carried,  by  means  of  the  lacteals,  into  the  mass 
of  their  circulating  fluids;   but  in  vegetables^ 
nutrition  is  carried  on  in  a  more  simple  man- 
ner.     The  substances  absorbed  are  conveyed 
directly  into  all  parts  of  the  body,  without  un- 
deigoiug  any  previous  change,  so  that,  in  these, 
we  find  neither  an  intestinal  canal,  nor  a  stomada, 
because  there  is  no  proper  solution  or  digestion. 
In  animals  there  is  more  or  lees  of  a  circulation  of 
the  fluids  from  a  centre ;  in  vegetables  the  nutri- 
tious juioesaredifiFused  through  the  plant  without 
the  agency  of  a  central  heart.    Plants  derive  their 
nourishment  from  inorganic  matters,  from  air. 
water,  and  the  various  salts  of  the  soil ;  animals 
derive  their  chief  nutriment  firom  matter  that  has 
been  previously  organized,  either  from  v^^etable 
substances,  or  the  bodies  of  other  animals  that  have 
enjoyed  an  organized  existence.    Animals  have 
a  nervous  system  and  sensation;  the   meanest 
animal  form  shrinks  firom  the  touch  of  an  oppos- 
ing object,  and  evidentiy  exhibits  the  indications 
of  p^  and  pleasure.    Plants  have  no  nervous 
system,  neither  are  they  capable  of  external  im- 
pressions of  sensation.    Dutrochet,  it  is  true, 
has  pointed  out  minute  g^ranules  in  plants,  which 
he  assumes  as  analogous  to  the  nervous  granules 
of  the  lower  ^miFi^^lgj  but  this  &ct  has  not  been 
yet  sufficientiy  established.    As  plants  perform 
vital  functions  so  closely  allied  to  the  nutritious 
functions  of  animals,  it  is  not  altogether  impro- 
bable but  that  some  modification,  or  approach 
to  nervous  matter,  may  be  found  in  their  struc- 
ture.   If  this  shall  be  hereafter  established,  it 
will  not,  however,  do  away  with  the  proposition 
above,  that  plants  have,  in  reality,  no  sensation 
analogous  to  that  of  animals.    They  have  a  con- 
tractile power  of  their  fibres,  which  acts  on  the 
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gppKntioii  of  external  stimulants,  remarkably 
di^layed  in  the  sensitire  plant,  and  in  the 
taming  of  leares  and  tendrils  towards  the  light 
and  air ;  this^  which  has  been  termed  irritability, 
b  widely  different  from  the  tme  sensitive  percep- 
tioDflof  animals. 

Bat,  though  yegetables  thus  differ  materially 
from  ^Tiinmla^  in  having  no  sensation,  nor  any 
mediam  of  commanication  with  external  things, 
they  yet  are  poeseased  of  the  essential  properties 
of  life.    Like  animals,  they  are  acted  upon  by 
the  external  agendes  or  stimuli  of  life,  as  heat, 
light,  air,  moisture,  and  electricity ;  and  the  vital 
laws  by  which  they  are  governed,  place  them  in 
a  totaQy  different  position  from  inoiganic  matter. 
In  the  tabes  of  v^etables,  the  sap  ascends  from 
the  earth,  contrary  to  the  laws  of  gravity  ;  and 
the  joices,  and  the  whole  material  of  the  plant, 
as  lofng  as  it  is  possessed  of  life,  redst  the  com- 
num  diemical  laws  of  decomposition :  but,  when- 
ever it  is  cut  down,  or  deprived  of  life,  these 
juices  immediately  run  into  fermentation,  and 
■gain  return  to  the  elementary  matters  of  which 
they  were  originally  composed.    Vegetables  are 
destitate  of  voluntary  motion.    Some  of  them, 
however,  execute  a  species  of  locomotion,  or 
Tciy  ample  change  of  place.    The  Lemna^  or 
dodc  weed,  floats  in  water,  yet  this  is  merely  a 
pasBive  motion.     The  roots  of  many  of  the  fandly 
of  the  Orchis,  have  two  fleshy  tubercles  placed 
ade  by  side,  at  the  base  of  the  stem.    One  of 
these  tubercles,  after  giving  birth  to  the  stem, 
whose  germ  it  contained  within  it,  withers,  con- 
tracts, and  ultimately  perishes.    But,  in  propor- 
tion as  it  disappears,  a  third  grows  out  close  to 
that  part  which  still  cont^s  the  rudiments  of 
the  stem,  which  is  to  appear  in  the  following 
year,  and  replaces  the  former  when  it  has  van- 
uhed.    In  this  development  of  a  new  tuherde 
ooenning  each  year,  on  one  side  of  those  which 
ftheady  exist,  it  will  be  seen  that,  when  a  new 
>tem  is  produced,  it  is  removed  by  a  certain 
■pace  from  that  which  preceded  it.    The  same 
tbing  happens,  and  nearly  in  the  same  manner, 
m  regard  to  the  meadow  saffron,  with  the  ex- 
ception that  its  bulbs  tend  continually  to  sink 
deeper  and  deeper  in  the  earth. 

The  number  of  vegetable  forms  on  the  surface 
ef  the  globe  is  immense.  At  least  50,000  dis- 
tbct  species  have  already  become  familiar  to 
botani^  and  as  every  new  exploration  of  re- 
cently discovered  regions  is  adding  rapidly  to 
the  list,  the  prohability  is,  that  at  least  twice 
this  nnmher  exists  in  nature.  The  past  history 
of  the  earth,  too,  informs  us  that  many  vege- 
table forms,  which  once  flourished  in  great  lux- 
orianoe  and  profusion,  are  now  swept  from  the 
soil,  and  no  longer  exist,  but  in  their  fossil  forms 
in  the  rocks  and  strata. 

As  is  the  case  in  the  animal  kingdom,  we 
find  that  the  tribes  and  &milie8  of  vegetables 


vary  exceedingly  in  their  forms  and  sizes.  Some 
are  so  minute  as  to  be  invisible  to  the  naked 
eye,  others  rise  to  the  height  of  150  and  200 
feet,  and  occupy  an  area  of  several  square  yards 
with  their  ramifying  foliage. 

The  lowest  tribes  of  vegetables  are  not  only 
minute,  but  very  simple  in  their  structure.  The 


blue  mould  a,  found  in  bread  and  other  farinaceous 
articles  of  diet,  when  examined  by  the  microscope, 
will  be  seen  to  consst  of  a  number  of  upright 
stalks,  surmounted  by  a  spherical  ball  at  the 
top.  This  mould  is  in  fact  a  species  of  fungi, 
and  the  round  heads  contain  innumerable  small 
black  seeds  or  sporules,  which,  when  the  plant 
has  arrived  at  maturity,  burst  from  their  cover- 
ing, are  scattered  about,  and  floating  through 
the  atmosphere,  are  ready  to  fall  upon  other 
pieces  of  bread,  and  grow  up  into  fresh  fungi. 
If  an  apple  is  cut  across,  and  allowed  to  remain 
in  a  damp  situation  for  a  few  days,  the  surface 
will  also  be  covered  with  a -mould  of  a  similar 
character.  The  fungi  here  have  even  more  of  the 
arborescent  form,  and  approach  somewhat  to  the 
mosses.  Figure  b  represents  the  apple  mould  ; 
6,  the  pear  mould.  The  gray  lichens  which  so  abun- 
dantiy  encrust  rocks  and  stones  are  also  simple 
vegetables,  produced  from  a  small  seed,  which,  fix- 
ing itself  on  the  flinty  rock,  by  means  of  a  tough 
mucilaginous  juice,  becomes  the  centre  from 
whence  others  radiate,  till  a  large  circular  patch  is 
produced.  Mosses  and  ferns  are  vegetables  some- 
what more  complicated ;  and  hence  we  ascend 
to  herbs  and  shrubs,  the  towering  palm  and 
the  majestic  oak  of  the  forest. 

The  use  of  vegetable  products  to  man,  and 
other  higher  animals,  is  obvious  to  every  one. 
The  paramount  importance  of  the  vegetable  king- 
dom, as  forming  an  essential  link  in  the  great 
system  of  nature,  may  be  very  shortly  pointed 
out. 

Vegetables  clothe  the  surface  of  the  soil,  af- 
fording protection  to  tiie  smaller  animals,  mi- 
tigating the  arid  effects  of  the  sun,  and  prevent- 
ing the  disintegration  of  surface  from  the  effects 
of  the  elements.  They  also  preserve  the  purity 
of  the  atmosphere,  absorbing  the  excess  of  car- 
bonic acid,  generated  by  the  respirations  of  ani- 
mals, and  giving  out,  by  the  decomposition  of 
water,  a  quantity  of  oxygen  to  make  up  for 
that  consumed  by  the  animal  kingdom.    Vege- 
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iixhle  actions  also  have  a  considerable  influence 
on  atmospheric  electricity,  and  on  the  humidity 
and  dryness  of  the  air. 

Vegetables  so  assimilate  inorganic  matters, 
as  to  convert  them  into  the  food  of  animals ; 
every  animal,  either  directly  or  indirectly, 
deriving  its  chief  nourishment  from  vegetable 
products.  No  animal  is  found  capable  of  sup- 
porting itself  on  air,  water,  or  earthy  matter 
alone.  Fishes  and  birds  prey  upon  minute  flies 
and  insects,  which  derive  their  nourishment  from 
vegetable  matters..  Numerous  quadrupeds  derive 
their  sole  support  from  grasses,  and  many  species 
of  birds  from  grain  and  seeds.  These  become 
the  prey  of  fiesh-feeding  animals,  and  afford 
them  their  sole  means  of  subsistence ;  and  man, 
as  well  as  some  other  animals,  lives  both  on  vege- 
table and  animal  matter. 

The  vegetation  of  former  ages,  floated  down 
by  rivers,  and  accumulated  in  the  earth's  strata, 
has  been  converted  into  coal,  to  supply  the  wants 
of  man  under  a  changed  climate.  Lastly,  the 
decay  of  vegetation  is  continually  forming  fresh 
soil,  by  which  fresh  plants  are  reared,  and  newly 
found  countries  are  rendered  habitable.  Thus, 
a  seed  of  a  minute  lichen  clings  to  a  bare  and 
barren  rock ;  others  spring  from  the  parent,  and 
accumulate  round  it ;  in  process  of  time  they 
decay,  new  ones  succeed  them,  and  thus  a  suffi- 
cient soil  is  formed  for  the  seeds  of  laiger  and 
more  perfect  plants. 


CHAP  III. 

THE  STRUCTURE  OF  PLANTS. 

Plants  are  said  to  be  organised  bodies,  because 
they  have  a  structure  quite  different  fit)m  that 
of  inorganic  substances ;  a  structure  made  up  of 
cells,  fibres,  tubes,  and  membranes,  which  join 
together  to  form  distinct  parts  and  organs.  Some 
have  endeavoured  to  trace  this  structure  to  certain 
primitive  forms,  existing  in  the  rudest  beginnings 
of  vegetables,  as  well  as  in  all  parts  of  perfect 
plants.  When  vegetable  matter  is  examined 
by  the  aid  of  a  microscope,  we  discover  more  or 
less  of  these  forms.  In  the  lowest  organic  bodies, 
both  of  the  animal  and  vegetable  kingdom,  we 
find,  by  the  aid  of  a  powerful  magnifier,  a  spher- 
ical structure  intermixed  with  spiculiy  or  thmtds, 
in  the  fluids  and  solids  composing  their  parts. 
The  simplest  plants,  as  well  as  the  infusory 
animalcules,  have  this  structure.  Treviranus 
saw  it  in  the  spawn  of  frogs,  and  in  the  muscu- 
lar texture  of  the  higher  animals,  in  the  marrow 
of  frogs,  and  in  the  nerves  of  the  garden  snail. 
We  find  the  same  combination  of  round  bodies 
and  threads,  or  spiculi,  in  the  sap  of  plants^  hence 
some  have  supposed,  that  from  these  are  evolved 


the  peculiar  primitive  forms  of  the  vegetable 
kingdom.  The  structural  forms  found  in  vege- 
tables may  be  reduced  to  three :  the  cellular,  the 
tubular,  and  the  spiral. 

The  cellular  tissue  is  com- 
3.  posed  of  numerous  cells  con- 

tiguous to  each  other,  of 
varied  form,  according  to  the 
resistance  which  they  meet 
with,  but  generally  assuming 
a  six-sided  structure,  fig.  a. 
Some  have  compared  thisoell- 
ular  tissue  to  the  froth  or  Ught 
foam  which  is  produced  by 
„  blowing   up  a   mixture   of 

soap  and  water  ;  others 
have  likened  it  to  the  combs  of  the  honey  bee, 
which,  indeed,  afford  a  very  good  illustration  of 
its  general  appearance.  Sometimes  it  assumes  * 
the  simple  form  of  a  number  of  spheres  slightly 
adhering  together,  fig.  b.  It  was  at  one  time 
*'  generally  supposed  that  the 

walls  of  two  contiguous  cells 
were  common  to  both,  till 
Malpighi  conceived  the  idea 
that  each  cell  was  a  dbtinct 
and  perfect  vesicle  of  itself, 
and  which  he  termed  utricle, 
A  This  opinion  has  since  been 

confirmed  by  Sprengel  and  numerous  other  ob- 
servers. The  cells  may  be  separated  without  tear- 
ing, which  proves  that  each  cell  forms  a  kind  of 
small  vesicle  which  has  distinct  walls,  and  that 
where  the  two  cells  meet,  the  membrane  which 
separates  them  is  formed  of  two  layers,  which 
belong  respectively  to  each  of  them. 

The  investigations  of  Dutrochet  and  Amici 
confirm  this  opinion.  This  separation  of  the 
vesicles  forming  the  cellular  tissue,  can  be  ef- 
fected either  by  simple  boiling  in  water,  or  in 
nitric  acid ;  but  the  walls  of  the  cells  sometimes 
so  intimately  adhere  to  each  other,  that  it  is 
impossible  to  separate  them.  When  we  observe 
particularly  the  growth  and  successive  forma- 
tion of  the  cellular  tissue,  it  will  be  distinctly 
seen  that  it  is  made  up  of  cells  at  first  insulated, 
but  which,  in  process  of  their  developement, 
become  at  last  more  or  less  united.  In  this 
tissue,  the  microscope  displays  to  us  oval  or 
spherical  bodies,  generally  of  a  green  colour, 
but  yet  exhibiting  aU  possible  shades,  according 
to  the  position  in  which  they  are  observed.  It 
is  these  small  bodies  that  give  colour  to  the  cel- 
lular tissue,  for  the  sides  of  the  ceUs  themselves 
are  colourless  and  diaphanous.  Turpin  has 
called  these  bodies  gldAdine;  within  each  of 
them  may  be  seen  a  small  vesicle,  in  which  other 
small  granules  are  successively  formed,  which, 
arriving  at  their  full  development,  burst  asunder 
their  enveloping  cases.  Each  of  these  again  be- 
comes a  small  vesicle,  in  which  new  granules  are 
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derdoped  ;  and  thus  the  cellular  iiasae,  which 
luniia  the  great  mafls  of  vegetable  bodies,  is  pro- 
duced in  every  part  of  the  plant. 

When  the  cells   eompoe-  5. 

ing  the  tissoe  only  meet  with 
the  equable  resistance  occa- 
aoned  by  the  presence  of 
the  adjacent  cells,  it  is  no 
nnusoal  thing  to  find  them 
asBoming  a  nearly  perfect 
hex^nal  form,  or  that  of 
the  cells  of  the  honey  bee,  fig. 
e.  But  aoooiding  to  pressure,  ^ 

or  the  resistance  they  receive,  they  become  more 
inepilar,either  elongated,  rounded,  or  compressed . 
Fig.  d  exhibits  a  magnified  view  ^* 

of  those  cells  placed  contiguous 
to  each  other.  The  walls  of  the 
cavities  are  thin  and  transpar- 
ent; they  an  communicate  with 
each  other  dther  by  wide  open- 
ings, or  by  pores  or  clefts  in  the 
thin  walls.  Some  have  supposed 
that  the  cells  communicate  with 
each  other  at   a    point  where  d 

the  waDs  are  interrupted,  while  others  have 
shown  that  the  conmiunication  between  the 
ecQs  takes  place  only  where  the  pores  of  their 
ndes  are  invisible ;  thus  rendering  it  probable, 
that  it  is  by  exudation  that  fluids  pass  fixmi  one 
cell  to  another.  In  the  woody  parts  of  trees,  the 
tcDs  are  greatly  lengthened,  so  as  to  form  a 
■pedes  of  small  tubes  which  are  parallel  to  each 
other ;  their  walls  are  thick  and  opaque,  and 
often  become  wholly  obliterated.  This  elongated 
(mat  exists  in  abundance  in  vegetables;  it  is 
much  more  common  than  the  regular  tissue,  and 
is  made  up  of  small  tubes  which  are  contracted 
tt  different  distances.  Occasionally  they  taper 
towards  the  extremities.  It  sometimes  happens 
that  the  cells  of  the  elongated  tissue  touch  one 
another  only  at  their  widest  points,  whenever 
intenrala  or  empty  spaces  are  found  between 
them.  According  to  some,  these  ceUs  contain 
no  liquid,  but  are  filled  with  air.  The  medul- 
lary rays,  to  be  afterwards  described,  form  another 
modification  of  the  elongated  tissue ;  in  these 
the  cells  are  very  small,  elongated,  aad  placed 
luirixontally,  instead  of  verticaUy. 

The  eeQular  tissue  has  very  littie  consistence  ; 
H  is  easily  torn.  In  many  vegetables,  especially 
aqnatic  plants,  there  are  interspersed  around  the 
tisRie  a  number  of  laige  holes  or  laeune,  filled 
with  air,  which,  according  to  some,  are  rents  or 
boles  in  the  firagile  tissue,  while  others  suppose 
them  regularly  formed  spaces.  Sometimes  hairs 
of  a  peeoliar  nature  have  been  found  on  their 
inner  snrfiice,  in  the  form  of  tufts  or  pencils.  It 
ii  posnble  to  distinguish  two  species  of  lacunae ; 
the  one  having  for  an  orifice  the  cuticular  pores 
vhich  communicate  with  the  external  air,  the 


others  having  no  external  communication.  The 
latter  exist  particularly  in  plants  which  want 
the  porous  tubes.  The  use  of  the  cellular  tissue 
is  simply  to  contain  and  prepare  the  sap.  It  is 
not  destined  to  conduct  upwards  the  unprepared 
sap,  because  in  the  bark  and  in  the  pith,  both  of 
which  have  a  structure  entirely  cellular,  the  as- 
cent of  the  sap  is  not  perceived.  There  are, 
however,  what  have  been  called  sap  vessels  in 
the  cellular  texture  ;  but  these,  originally,  are 
nothing  else  but  extended  cells,  which  are  often 
stretched  to  a  considerable  length. 

The  vasciUar  vessels^  or  sap  tubesy  are  formed 
of  layers  of  elementary  cellular  tissue,  rolled  up 
in  such  a  way  as  to  form  canals  or  tubes,  which 
are  more  or  less  elongated,  and  placed  end  on 
end,  and  whose  partitions  are  often  not  to  be  seen. 
The  walls  of  these  tubes  are  sometimes  pretty 
thick,  slightly  transparent,  and  perforated  witli 
a  great  number  of  openings,  by  means  of  which 
they  diffuse  into  the  surrounding  parts  a  portion 
of  the  Bit  or  sap  which  they  contain.  These 
vessels  are  not  continuous  from  the  root  to  the 
top  of  the  plant,  but  they  frequently  join  with  each 
other,  and  at  last  are  changed  into  areolar  tissue. 
The  different  kinds  of  vessels  are  :  simple 
tubes  ;  the  beaded  or  moniliform  ;  the  porous 
vessels ;  the  slit  vessels,  or  false  spirals ;  the 
spiral  vessels,  and  a  combination  of  two  or  more 
of  the  above  called  mixed  vessels. 

Simple  tubes.    The  simple  tubes  vary  in  size, 
but  they  are  the  laigest  of  all  the  vessels,  fig.  e. 
They  are  formed  of  a  thin  and  entire 
'*  membrane,  without   any  percep- 

tible  breach   of   continuity,  and 
are  found  chiefly  in    the    bark, 
although  they  are  not  confined  to 
it,  being  met  with  both  in  the 
albumimi  or  newest  formed  wood, 
in  the  matured  wood  as  well  as 
in  the  fibres  of  herbaceous  plants. 
They  are  particularly  conspicuous 
in    the    stem    and    other    parts 
of  the   different  species  of  Eu- 
phoMa^  and  in  all  plants  in  general  containing 
thick  and  resinous  juices  known  by  the  name 
of  the  proper  juices,  to  the  ready  passage  of  whicli 
their  great  widtii  of  diameter  is  well  adapted. 
Sometimes  they  are  distinguishable   by  their 
colour,  which  is  that  of  the  juices  contained  in 
them  being  white  in  the  BuphorbiOy  yellow  in  the 
Celandiney  or  scarlet  in  Piscidia  erythrina.    In 
the  plant  they  are  united  in  bundles,  but  are 
detachable  fi^m  one  another  by  means  of  being 
steeped  for  a  few  days  in  spirit  of  turpentine, 
when  they  become    altogether  colourless    and 
transparent,  because  the  resinous  matter  which 
they  contained  has  been  dissolved.    They  retain 
their  cylindrical  form  even  in  their  detached 
state,  so  that  tiie  membrane  of  which  they  are 
composed  must  be  very  strong. 
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Beaded  vessels.  The  moni- 
iiform,  or  beaded  tubes,  fig.  a, 
are  porous  or  punctuated,  con- 
tracted at  different  distances, 
and  crossed  by  partitions, 
which  are  peiforated  with 
holes  like  a  sieve.  These 
vessels  are  chiefly  found  at 
the  junction  of  the  root  and 
stem,  and  of  the  stem  and 
branches. 

Punctuated  vessels.  These,  fig.  b  are  continuous 
tubes,  on  which  are  a  number  of  opaque  points ; 
or,  according  to  some,  pores  dis-  g 

pcrsed  in  transverse  lines ;  hence 
Mlrbel  has  called  them  porous 
tubes.  They  are  found  in  most 
abundance  in  the  stems  of  woody 
plants,  and  particularly  in  wood 
that  is  firm  and  compact,  as  the 
oak ;  but  they  do  not,  like  the 
simple  tubes,  seem  destined 
to  convey  any  oily  or  resinous 
Juices. — See  section  of  oak, Plate 

1,%/. 

Slit  vessels,  or  false  spirals,  fig.  e.  These  are 
tubes  with  a  number  of  slits  in  a  transverse  di- 
rection ;  they  are  very  abundant 
in  the  woody  layers  and  fibres  of 
most  species  of  vegetable  produc- 
tions, and  serve,  with  the  fore- 
going, as  capillary  tubes,  through 
which  the  sap  and  juices  of  the 
plant  flow.  These  tubes  are  appar- 
ently spiral  on  a  slight  inspection, 
but  upon  more  minute  examination, 
are  found  to  derive  this  appearance 
merely  from  their  being  cut  trans- 
versely by  parallel  tissues ;  they  cannot,  conse- 
quentiy,  be  uncoiled  like  the  true  spiral  tubes ;  nor 
can  they  be  separated  into  distinct  rings,  because 
the  continuity  of  the  membrane  of  which  they 
are  formed,  and  consequently  the  extremity  of 
the  fissure,  which  may  always  be  discovered  by 
a  little  attention,  prevent  that  separation.  They 
are  somewhat  similar  to  the  porous  tubes,  for 
the  fissures,  like  the  pores,  are  furnished  with 
'  a  ring  surrounding  the  top.  But  they  are  more 
generally  found  in  the  soft  parts  of  woody  plants 
than  the  porous  tubes,  and  often  also  in  the  her- 
baceous plants.  In  ferns  they  are  found  in  great 
abundance,  and  also  in  the  soft  parts  of  the 
vine. 

The  Spiral  vessels,  fi^.  d.  These  are  fine,  trans- 
parent, and  thread-like  tubes,  which  are  occar 
sionaUy  interspersed  among  theother  vesselsof  the 
plant ;  but  disting^shable  from  them  by  being 
twisted  in  a  spiral  form,  either  from  right  to  left, 
or  the  reverse,  somewhat  in  the  manner  of  a  cork 
screw.  They  are  found  in  greatest  plenty  in  herba- 
ceous plants,  and  particularly  in  aquatic  species ; 


"*  but  they  are  abo  to  be  met  with  in 
woody  plants,  whether  shrubs  or  trees. 
If  the  stalk  of  a  plant  of  the  lily 
tribe,  or  a  tender  shoot  of  elder,  is 
taken,  and  partly  cut  across,  and 
then  gently  broken  or  twisted  asun- 
der, the  spiral  tubes  may  be  seen  even 
by  the  naked  eye  uncoiled  some- 
I  what,  but  remaining  still  entire,  even 

I  after  all  the  other  parts  have  given 

way ;    and   if    the  inferior  portion 
^  of  the   stalk   is  not  very  laig^  it 

may  be  kept  suspended  for  some  considerable 
time,  merely  by  the  strength  of  the  tubes, 
whidi,  though  now  almost  entirely  uncoiled 
by  means  of  the  weight  they  support,  will,  when 
they  finally  break,  suddenly  wind  up  at  each 
extremity,  and  again  resume  their  spiral  form. 

Grew  and  Malpighi,  who  first  discovered  and 
described  them,  fancied  they  resembled  in  ap- 
pearance the  trachea,  or  windpipe  of  animals ; 
and  hence  described  them  by  this  name,  under 
which  they  are  still  very  generally  known.  Du 
Hamel  endeavoured  to  convey  an  idea  of  their 
form,  by  comparing  it  to  that  of  a  piece  of  rib- 
band rolled  round  a  small  cylinder,  and  then 
gently  pulled  off  in  the  direction  of  its  longi- 
tudinal axis.  The  figure  of  the  ribband  becomes 
thus  loosely  spiral.  This  is  a  very  good  illus* 
tration  of  the  figure  of  the  spiral  tubes  in  theii 
uncoiled  state ;  but  it  does  not  represent  them 
very  correctly  as  they  exist  in  the  plant.  But 
the  best  illustration  of  this  kind  b,  perhaps,  that 
of  Dr  Thomson.  Take  a  small  cylinder  of 
wood,  and  wrap  round  it  a  piece  of  fine  and 
slender  wire,  so  as,  that  the  successive  rings  may 
touch  one  another,  and  then  pull  out  the  cylin- 
der. The  wire,  as  it  now  stands,  yfiXi  represent 
the  spkal  tubes  as  they  exist  in  the  plant ;  and 
if  it  is  stretched  by  pulling  out  the  two  extremi- 
ties^ it  will  represent  them  in  their  uncoiled 
state  also.  But  although  the  spiral  tubes  are 
to  be  met  with  in  almost  all  plants,  they  are  not 
yet  to  be  found  in  all  the  different  organs  of  the 
plant ;  or  at  least,  there  are  organs  in  which  they 
occur  but  rarely,  or  in  very  small  numbers. 
They  do  not  seem  to  occur  often  in  the  root,  or 
at  least  they  are  not  easily  detected  in  it.  Grew 
and  Malpighi  do  indeed  represent  them  as  oc- 
curring often  in  the  root,  the  former  referring 
for  examples  to  the  roots  of  plants  in  general, 
and  the  latter  to  those  of  the  asparagus,  poplar, 
convolvulus,  elm,  and  reed,  all  of  whidi,  says 
Mr  Keith,  I  have  examined  with  great  care, 
without  being  able  to  discover  any  spiral  tubes. 
Sprengel  states,  however,  that  these  spiral  vessels 
are  always  in  the  company  of  the  sap  vessels, 
being  chiefly  found  between  the  bark  and  pith 
in  common  plants ;  but  they  appear  later  than 
the  sap  vessels,  and  are  only  discerned  when  the 
young  plant  begins  to  shoot.  They  are,  he  adds, 
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loQiid  is  the  root  as  well  aa  in  the  stalk  ;  they 
partljeompceethenenreaandyeinsof  the  leaves 
and  Tesado  of  the  corolla,  and  are  found  in  the 
aNnmeiin  and  pistils  in  the  fruit,  and  also  in  the 
mnUlieiis  of  the  seed.  These  spirals,  at  their 
eztremitiea,  terminate  in  the  cellular  tissue,  ao- 
confing  to  Mirbel ;  hut  according  to  Dutrochet, 
they  end  in  a  sort  of  cone,  which  is  more  or  lees 
acute. 

If  the  root  <^  the  conmion  garden  lettuce  is 
cut  partly  across,  and  the  remainder  broken 
goaOy  aanndsr,  the  spiral  Teasels  will  most  gen- 
erally he  disoeniihle.  They  are  not  always 
aimple,  but  are  sometimes  found  with  double, 
tripk^  er  even  with  a  great  number  of  parallel 

They  may  be  also  found  in  the  leaf  stalk  of 
the  common  artichoke,  when  young  and  fresh, 
in  the  fibres  of  which,  they  are  not  only  re- 
markably laige  and  dis^ict,  but  also  remarkably 
beantiful,  some  of  them  exhibiting  in  their  na- 
tarsl  position  the  appearance  of  spiral  coats, 
Inveatiiig  interior  fibres,  rather  than  that  of  form- 
ing a  distinct  tube,  and  seeming,  when  uncoiled, 
to  be  themselves  formed  of  a  sort  of  net  work 
membraae/sonsisting  of  three  principal  and  longi- 
tudinal fibres.  They  are  disoemible  also  in  the 
leaf  as  well  as  leaf  stalk,  though  not  quite  so 
easily  detected*  If  a  leaf  is  taken  and  gently 
tova  asunder  in  a  transvene  direction,  thm  will 
be  asea  fragments  of  the  spiral  tubes  projecting 
from  the  torn  edges,  and  generally  accompanying 
the  nerves.  In  the  calyx  and  corolla  of  the 
flower  they  do  not  exist  so  generally  as  in  the 
lea^  on  which  account,  some  botanists  have  de- 
cided too  haatily  with  regard  to  their  non-ex- 
istence in  these  parts.  Thecalyx  of  theseabioga^ 
and  the  corolla  of  the  honeysuckle,  will  afibrd 
examples.  In  whatever  part  of  the  plant  they 
are  found  to  exist,  they  are  always  endowed  with 
a  considerable  degree  of  elasticity.  For  though 
they  be  fi>reibly  extended  so  as  to  undo  the 
apires^  they  will  again  contract  and  resume  their 
former  figure,  wh^  the  extending  cause  is  with- 
drawn ;  and  if  they  are  even  stretched  till  they 
break,  the  fifagments  will  again  coil  themselves 
np  as  before.  Hedwig  considered  the  spiral 
vcssds  composed  of  two  parts :  a  straight  and 
cmtral  tube  full  of  air,  and  of  a  tube  rolled 
wpiaHy  on  the  former,  and  full  of  aqueous  fluid. 
Othen  have  considered  them  as  formed  of  a 
veiy  thin  external  tube,  in  which  a  small  silvery 
layer  is  rdled  spirally,  in  such  a  manner  as  to 
keep  its  parietes  or  waUs  asunder ;  while  again, 
some  suppose  that  the  spires  of  tiie  vessel  are 
held  together  by  a  very  thin  membrane,  which 
is  easily  torn  when  the  spiral  thread  is  unrolled. 
From  this  it  would  follow,  that  the  spirals 
form  omtinuous  tubes. 

According  to  DecandoUe,  the  interior  canal  of 
the  spiral  vessel,  in  its  natural  state,  is  always 


found  free  from  water.  It  is  true,  that  if  a  piece 
of  wood  is  dipped  in  water,  this  fluid  penetrates 
into  the  canal ;  and  when  we  permit  coloured 
fluids  to  flow  into  the  cut  branches  of  plants, 
these  fluids  become  apparent  in  the  sides  of  the 
spiral  cands ;  but  they  are  also  seen  still  more 
distinotiy,  in  the  neighbouring  bundles  of  sap 
vessels,  and  they  penetrate  in  considerable  quan- 
tity even  into  the  cellular  texture.  We  are  not 
therefore,  entitied  from  this  entrance  of  coloured 
fluids,  to  conclude  respecting  the  natural  con- 
tents of  those  canals,  because  in  general  this 
penetration  of  coloured  sap  does  not  succeed  in 
an  uninjured  root.  In  spiral  canals  which  grow 
rapidly,  the  fibres  are  often  torn  in  such  a  man- 
ner, that  they  fall  together  in  the  shape  of  rings. 
These  ring-shaped  vessels,  as  they  have  been 
called,  are  therefore  an  entirely  accidental  variety 
of  the  primitive  form  of  the  spiral  vessels ;  and 
this  is  the  more  evident,  because  we  find  the 
same  vessel  in  (me  situation  as  a  spiral  canal, 
and  in  another  as  a  ring-shaped  vessel.  This 
change,  besides,  shows  incontestibly  that  the 
spiral  vessels  cannot  conduct  sap,  since  they  are 
often  nothing  else  but  rings  at  a  distance  from 
one  another.  As  then  the  spiral  vessels  and  all 
their  varieties  are  uniformly  found  empty  of 
fluids,  as  they  show  themselves  only  in  the  higher 
plants,  and  constantiy  appear  wherever  a  strong 
shoot  is  cut  ofi^ ;  as  they  are  always  in  the  com- 
pany of  the  sap  vessels,  and  as  they  maintain, 
by  their  constant  diagonal  direction,  the  middle 
situation  between  the  perpendicular  and  hori- 
zontal ;  we  must  from  all  these  condderations 
conclude  that  they  are  the  instruments  of  the 
higher  vital  activity  of  plants,  and  that  they 
are  the  organs  by  which  the  sap  tubes  receive 
an  internal  excitement  to  the  speedy  propulsion 
of  the  sap. 

Mixed  vesseUy  fig.  e,  are  those  which 
are  composed  of  two  or  more  of  the 
foregoing  varieties.  Mirbel  exempli- 
fies this  combination  in  {he  common 
flowering  rush,  in  which  the  porous, 
spiral,  and  false  spiral  tubes  appear 
united  into  one.  He  seems,  however, 
to  be  of  opinion,  that  the  appearance 
is  to  be  regarded  as  being  merely  an 
indication  of  the  commencement  of 
#  the  process  of  union,  of  the  contiguous 
rings  of  the  spiral  tubes,  by  which  they  are  to  be 
converted  into  a  new  form.  Amici  thinks  that 
the  fidse  spirals  never  become  true  ones ;  and 
he  besides  remarks,  that  these  two  kinds  of 
vessels  occupy  diflerent  places^ 

These  various  kinda  of  vessels  thus  united  in 
considerable  numbers^  form  bundles  connected 
by  cellular  tissue ;  they  then  form  fibres  pro- 
perly so  called  ;  and  these  fibres,  or  bundles  of 
tubes,  constitute   the  frame  work,  and,  as  it 

were,  the  skeleton  of  roost  of  the  oigans  of 
a 
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vegetables.  While  the  soft  portion^  composed 
of  cellular  tissue,  is  called  the  parenchymay  con- 
stituting the  pulp  of  fruits,  interstices  of  leaves, 
&c.  This  term  b  used  in  opposition  to  fibre, 
every  part  which  is  not  fibrous  being  composed 
of  parenchyma.'  Tlicse  two  tissues,  combined 
in  various  ways^  make  up  the  different  oi^gans  of 
plants ;  the  vascular  tissues  consisting,  as  we 
have  seen,  of,  Ist,  The  sap  vessels,  or  lymphatics, 
in  which  the  sap  is  circulated.  2d,  The  simple 
vessels,  containii^  the  peculiar  or  proper  juices 
of  the  plant,  dd.  The  air  vessels,  in  which  we 
never  find  any  thing  but  elastic  gases.  But  the 
different  writers  on  v^^etable  physiology  are 
far  from  agreeing  on  the  class  to  which  the  dif- 
ferent species  of  vesseb  belong.  Thus,  many  of 
the  older,  as  well  as  the  more  recent  writers  in 
botany,  are  of  opinion,  as  already  stated,  that 
the  spiral  vessels  contain  gaseous  fluids  alone, 
while  Mirbel  has  denied  the  existence  of  air 
vessels  at  all,  and  maintains,  that  all  the  tubular 
vessels  of  vegetables  are  destined  solely  for  the 
circulation  of  sap.  Professor  Amici,  on  the 
other  hand,  affirms  positively,  that  he  has  ascer- 
tained by  observation,  that  the  spirals,  the  false 
spirals,  the  porous  vessels,  and  in  general  all  the 
tubular  and  cellular  oi^gans  of  v^etables  which 
have  visible  holes  or  slits,  never  contain  any 
thing  but  air.  When  the  diameter  of  these 
tubes  is  large  enough,  this  observation  can  easUy 
be  verified  by  cutting  the  tubes  across,  they  are 
then  observed  to  be  always  empty.  If  the  di- 
vision be  made  under  water,  eaich  of  them  is 
seen  to  present  a  small  air  bubble  at  its  orifice. 
The  openings  or  pores  with  which  the  porous 
vessels  are  perforated,  are  very  frequently  organ- 
ized like  the  pores  of  the  epidermis  or  outer  skin, 
that  is,  they  present  at  their  circumference  a 
ciroular  swelling,  or  border.  This  remark  made 
by  Mirbel,  has  been  confirmed  by  Amici.  From 
this  resemblance  the  latter  draws  a  condusion 
which  is  favourable  to  his  opinion,  respecting 
the  nature  of  the  fluid  contained  in  these  vessels. 
In  fact,  the  great  pores  of  the  epidermis  never 
give  passage  to  any  other  than  elastic  fluids. 
The  air  contained  in  the  porous  vessels  does  not 
communicate  with  the  external  air.  Amici 
thinks  it  is  produced  in  the  interior  of  the  vege- 
table tissue ;  but  its  nature  is  not  as  yet  perfectly 
known.  In  woody  vegetables,  where  the  air 
vessels  ultimately  disappear,  their  place  is  occu- 
pied by  the  medullary  rays,  which  perform  the 
same  functions.  These  are,  in  fiict,  composed  of 
small  tubes  placed  horizontally,  or  of  porous 
cells  elongated  in  a  transverse  direction,  which 
seem  to  serve  as  a  medium  of  communication 
between  the  inner  parts  of  the  vegetable  and  the 
outer.  These  tubesorceUs  nevercontain  anything 
but  air.  From  the  descriptions  given  ttien,  it 
will  be  observed  that  there  me  two  principal 
means  of  communication  between  the  different 


parts  of  the  vegetable  tissue.  In  the  air  ceDa, 
or  tubes,  the  communication  is  preserved  by 
means  of  pores  or  minute  slits.  These  pores 
are  altogether  wanting  in  the  cellular  tiesae, 
properly  so  called ;  and  in  the  vessels  called  am- 
ple tubes  or  proper  sap  vesseb.  In  that  part  of 
the  vegetable  tissue,  the  communication  takes 
place  either  by  a  kind  of  imbibition,  or  hy  the 
intervening  spaces  which  the  globules  that  com- 
pose the  layers  of  that  tissue  leave  between 
them. 

Pares,  These  are  small  and  minute  openings 
of  various  shapes  and  dimensions,  adapted  lor 
the  absorption,  transmission,  or  exhalation  of 
fluids ;  and  have,  by  some,  been  classed  under 
perceptible  and  imperceptible  pores.  The  per- 
ceptible pores  are  eitiier  external  or  internal,  and 
are  the  apertures  described  by  Hedwig  as  dis- 
coverable in  the  net- work  of  the  epidermis,  or 
by  Mirbel  as  perforating  the  membranes  com- 
posing the  celb  and  tubes,  and  forming  a  com- 
munication between  them.  The  stomata  or  leaf 
pores,  will  be  more  particularly  described  when 
treating  of  the  structure  of  leaves.  They  are 
found  in  considerable  numbers  in  the  softer  par- 
enchematous  structure  of  the  leaf,  and  rarely  or 
never  on  the  stems  or  fibres :  on  the  under  side 
of  the  leaf  of  nymphea  or  water  lily,  or  on  the 
lettuce  or  common  cabbage  lea^  they  may  be 
distinctly  seen.  On  them  they  are,  however, 
discoverable  on  both  surfiices  of  the  leaf,  exhib- 
iting an  oval  aperture  more  or  less  dibted,  to- 
gether with  communicating  ducts.  On  the  upper 
sur&ce  they  are  much  fewer  and  smaller  than 
on  the  under  ;  and  in  the  leaves  of  trees,  they 
are  fewer  and  smaller  on  both  surfaces,  than  in 
the  leaves  of  herbs.  They  are  generally  oval ; 
in  the  nymphea  they  are  round  and  not  readily 
detected,  the  epidermb  of  thb  plant  being  very 
difficult  of  detachment.  The  internal  pores,  or 
apertures,  forming  the  medium  of  communica- 
tion between  the  different  celb  and  tubes,  have 
been  already  described.  In  some  plants,  they 
are  but  few  and  scattered,  and  in  others,  they 
are  numerous  and  arranged  in  r^ular  rows, 
which  extend  always  in  a  transverse,  never  in  a 
longitudinal  direction,  being  destined,  probably, 
for  the  bteral  transmission  of  the  sap.  The 
iinperceptiblo  pores  are  not  disting^uishable  even 
by  a  powerful  microscope ;  but  they  are  pre- 
sumed to  exist  by  the  evidence  of  experiment. 
In  the  fine  peUicle  of  pulpy  fruits,  though 
exhibiting  evidently  traces  of  organization,  no 
pores  have  as  yet  been  discovered.  But  we  must 
not  on  that  account  condnde  that  it  is  altogether 
without  pores ;  on  the  contrary,  we  must  assume 
their  exbtence,  because  it  b  very  weU  known 
that  the  fruits  in  question  both  absorb  and  tran- 
^ire  moisture ;  and  if  so,  there  must  of  neces- 
sity exist  apertures  for  the  passage  of  moisture. 
The  diameterof  such,  however,  must  be  extremely 


Digitized  by 


Google 


THB  NATURE  AND  USES  OF  PLANTS. 


11 


rainiite.  If  an  appJe,  or  other  pulpy  fruit,  be 
placed  under  the  receiver  of  an  air  pump,  and 
the  reoeiver  exhanfited,  the  air  contained  in  the 
apple  eee^iea  only  by  the  bursting  of  the  epi- 
denaie;  henoe  it  has  been  thought,  that  the  pores 
tn 80  Teiyminnte  as  to  be  impermeable  even  to 
sir.  But  this  condiision  is  perhi^  too  hasty ; 
the  qMdennis  of  the  apple  may  be  permeable  to 
sir,  though  not  in  a  state  of  sudden  expan- 


Oapt  are  empty  spacm  formed  in  the  interior 
of  the  plant  by  means  of  a  partial  disruption  of 
the  membrane  forming  the  tubes  or  utricles ; 
they  are  ofien  placed  r^'ularly  and  symmetric 
cslly.  They  would  appear  to  be  occasioned  by 
the  saperabundanoe  of  the  nutritious  juices 
whidi  their  Tesaela  are  found  sometimes  to  con- 
tam,  without  being  ableto elaborate,  and  by  which 
they  are  ultimately  ruptured.  They  do  not 
oeeor  often,  except  in  plants  of  a  soft  and  loose 
texture^  such  as  aquatics,  though  they  are  some- 
times to  be  met  with  in  woody  plants  abo.  In 
their  general  aspect^  they  resemUe  longitudinal 
tubes  mterBpersed  throughout  the  cellular  tissue 
or  pulp,  as  may  be  seen  in  the  stems  of  ferns ; 
bat  in  the  mare's  tail,  {equisetum)  they  assume  a 
regularity  of  dij^tosition,  that  seems  to  indicate 
•omething  more  than  merely  the  accidental  rup- 
ture of  the  vesBelB.  One  gap  larger  than  the 
rest  occupies  the  coitre  of  the  stem,  around 
which  a  number  of  smaller  gapB  are  placed  in  a 
rireolar  row,  which  is  again  encircled  with  a 
eeeond  row  of  gape  larger  than  the  last,  and  al- 
^cnisting  with  them,  and  forming  in  their  ag- 
gRgate  assemblage  a  sort  of  symmetrical  group. 
In  the  leares  of  herbaceous  plants  the  gaps  are 
often  interrupted  by  transverse  diaphragms, 
£>nned  of  a  portion  of  the  cellular  tissue  which 
fldll  remains  entire,  as  may  be  seen  in  the  trans- 
parent structure  of  the  leaves  of  Typhet^  and 
many  other  plants.  Transverse  gaps  are  said  to 
lie  observable  also  in  the  bark  of  some  plants, 
though  very  rarely. 

Glmdi  are  peculiar  organs  which  are  observed 
on  ahnoet  every  part  of  a  plant,  and  whose  func- 
tion it  is  to  separate  from  the  general  mass  of 
the  si^  of  the  plant  some  particular  fluid  or 
sobetanoe.  In  their  uses,  and  even  structure, 
they  have  a  near  resemblance  to  the  glands  of 
■oiuials.  They  appear  to  be  formed  of  a  very 
delicate  cellular  tissue,  in  which  a  great  nimiber 
of  Teasds  are  ramified.  But  thisname  has  been 
^  given  to  vesicular  bodies,  which  are  often 
transparent  and  placed  in  the  substance  of  oigana, 
^  and  are  full  of  a  volatile  oil  which  has  been  pro- 
bably secreted  in  their  interior.  Their  peculiar 
.  fonn  and  structure  are  very  various ;  and  hence 
I  they  hare  been  distinguished  into  several  species. 
Urns  there  are,  1st,  Miliary  glands.  Hiese 
arerery  small  and  superficial.  They  appear 
onder  the  form  of  small  round  grdns  disposed 


in  regular  series,  or  scattered  without  order  on 
all  parts  of  the  plant  which  are  exposed  to  the 
air.  2d,  VeHcular  glands.  These  are  small 
reservoirs  full  of  essential  oil,  and  lodged  in  the 
herbaceous  integument  of  vegetables.  They  are 
very  distinct  in  the  leaves  of  thermyrtle  and  of  the 
orange,  and  appear  under  the  aspect  of  small 
transparent  points  when  those  leaves  are  placed 
between  the  eye  and  the  light,  dd.  Globular 
glands.  These  have  a  spherical  form,  and  ad- 
here to  the  epidermis  only  by  a  point.  They 
are  observed  particularly  in  the  labiakB,  4th, 
Utricular  glands,  or  AmpuUm,  These  are  filled 
with  a  colourless  fluid,  as  in  the  ice  plant.  5th, 
Papillary  glands.  They  form  a  species  of  paps 
or  papills,  something  like  the  papills  of  the 
tongue.  They  occur  in  many  of  the  labiatas, 
6th,  LenHcular  glands.  Some  of  these  are  borne 
upon  stalks,  others  sesdle, 
or  attached  to  the  plant 
without  any  appendage. 
Many  tribes  of  vegetables, 
asthemallowsand  l^^umin- 
ous  plants,  bear  on  their 
pellides,  or  on  the  disk  of 
their  leaves,  glands  of  very 
various  forms.  Figs,  abc^ 
represent  the  forms  of  the 
simpler  glands ;  d  e  sessile 
glands. 

Hairs,  These  are  small  filaments  of  greater 
or  leas  delicacy,  found  abundantly  on  vegetables, 
and  which  serve  for  the  purpose  of  absorption 
and  of  exhalation.  There  are  few  plants  destitute 
of  these  hairs ;  but  they  are  observed  chiefly  on 
those  whidi  grow  on  dry  situations.  In  this 
case,  they  have  been  looked  upon  by  some  bo- 
tanists as  serving  to  multiply  and  extend  the 
absorbing  suriaces  of  vegetables.  Accordingly, 
they  are  not  found  on  very  succulent  plants, 
sudi  as  the  thick  leaved  or  aquatic  tribes.  They 
appear  also,  to  be  in  many  cases  the  excretory 
ducts  of  many  glands,  and  are  thus  frequently 
found  inserted  on  a  papillary  gland.  Thus,  in  the 
common  stinging  nettle,  the  hairs  attached  to 
the  gland  first  pierce  the  skin,  and  then  conduct 
the  irritating  fluid  into  the  wound ;  for  when 
this  fluid  is  dried  up,  the  prick  of  the  hair  no 
longer  produces  a  painful  sensation.  Hairs  have 
been  divided  into  the  glanduliferous,  the  excre- 
tory, and  lymphatic.  The  first  are  either  im- 
mediately applied  to  a  gland,  or  surmounted  by 
a  small  peculiar  glandular  body,  as  in  the  white 
fraxinella ;  the  second  are  placed  on  glands  of 
which  they  appear  to  be  the  excretory  ducts  des- 
tined to  pour  out  the  secreted  fluids,  while  the 
third  are  only  a  simple  prolongation  of  a  cortical 
pore.  Their  forms  are  various,  as  the  simple- 
branched,  awl-shaped,  head-shaped :  some  are 
hollow  and  cropped  at  different  places  by  hori- 
zontal partitions.  Their  disposition  and  exiBtene^ 
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on  plants  is  called  pubescence,  and  will  be  mors 
particularly  alluded  to  afterwards. 


CHAP.  IV. 

THE  ORGANS  Aia»  rUNCTIOKi  OF  PLAXTS. 

In  the  foregoing  pages  we  have  treated  of  the 
general  structure  of  vegetables ;  we  now  proceed 
to  condder  the  several  parts,  or  organs,  of  which 
a  plant  is  composed.  A  perfect  plant  oonsisU 
of  a  root,  stem,  and  .branches ;  leaves,  blossoms, 
with  the  parts  of  fructification,  seeds,  and, 
lastly,  fruit.  The  root,  stem,  and  leaves,  as 
conducing  to  the  nutrition  and  growth  of  the 
plant,  are  called  the  conservative  or  nutritive 
organs.  The  flowers,  with  the  parts  of  fructifi- 
cation, as  contributing  to  the  multiplication  of 
the  species,  are  termed  the  reproductive  organs.* 
As  there  is  a  gradation,  however,  in  the  v^ta- 
ble  kingdom,  many  plants  have  not  all  the  organs 
now  enumerated.  Some  have  neither  leaves  nor 
stem,  others  are  destitute  of  flowers,  or  even  seeds, 
and  propagate  their  kinds  by  a  simple  sporule, 
which  partakes  as  much  of  the  nature  of  a  bud 
or  incipient  germ,  as  a  r^ular  seed.  Before  pro- 
ceeding to  describe  the  organs  in  detail,  we  shall 
give  a  short,  general  view  of  the  difierent  parts 
of  plants. 

The  first,  or  most  perfect  division  of  plants^ 
is  called  PhanerogamiCy  or  those  having  con- 
spicuous blossoms.  A  plant  of  this  dass  con- 
sists of,  1st,  The  root,  or  that  part  of  the  lower 
extremity  of  the  plant  which  enters  the  earth, 
where  it  sends  out  filaments  and  fixes  the  plant 
in  the  soil,  or,  in  a  few  aquatic  plants,  floats 
loose  in  the  water.  The  use  of  the  roots  is  to 
absorb  the  nutritive  juices  firom  the  soil.  2d, 
The  stem,  which  grows  upwards  into  the  atmos- 
phere, and  sends  out  branches,  to  which  the  leaves 
are  attached.  The  stem  contains  the  cells  and 
sap  vessels  already  described  ;  it  is  covered  with 
the  bark,  and  gives  strength  and  solidity  to  the 
plant,  dd.  The  leaves  are  those  green  mem- 
branous appendages  attached  to  the  branches  of 

*  LinnsBus  distribntci  the  parts  into  root,  herb,  and 
flrootification  ;  the  herb  oomprehending  the  trunk, 
braaehes,  and  leaves.  This  is  perhaps  suffioientl  j  cor- 
rect, considered  as  a  diyision ;  bat  is  ol^eoUonable  with 
regard  to  the  use  of  one  of  the  terms  employed.  For 
OS  the  term  herb  was  previously  appropriated  to  the 
designation  of  a  peooliar  class,  or  division  of  plants, 
it  ought  not  to  have  been  employed  to  signify  also  a 
part  of  the  plant  Itself.  Another  division  Is  that  by 
which  the  parts  in  question  are  distributed  into  per- 
manent, and  temporary,  or  deoiduous— the  permaoent 
parts  being  the  root,  stem,  and  branches,  which  con- 
tinue to  exist  as  long  as  the  plant  vegetates,  and  the 
temporary  parts  being  the  leaves,  flower,  and  froit, 
which  &U  off  and  are  renewed  annually,  at  lea«t  in 
those  that  are  themsehres  perennial.— JTedA's  Boiany, 


the  stem,  or  they  grow  out  immediately  froia 
the  root  in  those  plants  having  no  middle  stem. 
Their  office  is  to  absorb  the  gases  of  the  atmos- 
phere, which  combine  with  the  juices  of  the 
plant.  4th,  The  flowers  or  blossoms,  containing 
the  parts  of  fructification,  to  which  are  attached 
the  fruit  and  receptacles  of  the  seed.  The  flower 
consists  of  the  cdfyx  or  cup  attached  to  the  flower 
stalk,  on  which  is  fixed  the  ooroUa  or  coloured 
portion  of  the  flower, which  maybe  either  formed 
of  one  continuous  piece,  like  a  cup  or  bell,  or  of 
several  pieces  called  petals.  The  parte  of  fruc- 
tification confflst  of  the  $tammi»  or  male  ozgaos, 
with  the  arOhers,  filled  with  pollen  or  fecundat- 
ing dust ;  and  the  pistil  or  female  organ,  occu- 
pying the  centre  of  the  flower,  and  t^minating 
in  an  ovary  or  receptacle  for  theaseds.  6th,  The 
periearpy  of  very  variable  form  and  consistence, 
is  the  ovary  or  seed  bag  fully  developed,  and 
contains  the  ovules,  which  are  in  process  of  time 
matured  into  seeds.  6th,  The  seeds  contained 
in  the  pericarp,  are  attached  to  it  by  a  filam^it, 
called  the />/b^tfa.  They  have  anextranal  skin 
or  covering,  and  a  kernel;  within  this  is  attached 
the  embryo  or  germ  of  the  future  plant,  and 
either  one  or  two  lobes  or  cotyledons,  destined 
to  afibrd  the  first  nouridmient  to  the  germ. 
From  the  nature  of  the  cotyledons,  plants  srs 
divided  into  two  great  and  distinctive  classes : 
McnoootyUdomms  with  one  seed  lobe,  JHoo^ds- 
donoug  with  two  seed  lofces.  Of  tiie  former 
class  are  grasses,  palms,  lilies;  to  the  latter 
belong  the  oak,  elm,  pea,  carro^  and  numerous 
other  fiunilies.  The  aootyledonous  dass,  again, 
includes  those  planto  which  have  no  seed  lobe, 
and  either  no  fructifying  organs,  or  very  imper- 
fect ones. 

But  even  among  the  first  or  highest  class  of 
plants,  all  the  organs  are  not  unifiirmly  present. 
Thus  neither  the  plantain,  nor  the  common  prim- 
rose, have  any  stem  or  stalk ;  there  are  no  leaves 
in  the  dodder.  In  monocotyledonous  plants 
there  is  no  corolla  or  flower  blossom  around  the 
parte  of  fructification,  but  only  a  simple  integ- 
ument; even  this  integument  is  in  the  willow 
awanting.  Sometimes  the  blossom  contains  only 
one  of  the  several  oigans,  as  in  the  hasel,  where 
the  stamens  are  found  in  one  flower,  and  the 
pistils  in  the  other,  or  both  sexual  organs  disap- 
pear altogether,  as  in  the  viburnum,  portencia,  &c. 
Yet^  in  all  these  different  exceptions,  this  ab- 
sence of  organs  is  only  accidental,  and  has  no 
marked  influence  on  the  rest  of  the  organization ; 
for  it  will  be  found  that  plante  which  vrant 
those  organs,  do  not  deviate  essentially  either  in 
their  external  characters,  or  in  their  mode  of 
vegetetion  and  reproduction  from  those  whidi 
possess  them. 

The  second  great  division  of  the  vegeteblo 
kingdom  is  into  cryptogamic  or  aootyledonous 
plants.    Limueus  gave  them  the  name  of  cryoto- 
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}  beeaiue  Uieir  sexual  organB  are  oonoealed 
ir  iariflible ;  tkey  indude  fenuy  moeBes,  lichenB, 
fiui|p,aauldgs;  they  are  a  numerous  dass^  and 
eeoipeiieDd  nearly  an  eighth  part  of  the  60,000 
known  Tegelable  productions.  The  following 
table  will  exhibit  at  one  yiew  the  foreg6ing 
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{Aeotjrlpdnfiiont— destitute  ef 
Med  lobet,  u  moMat,  fernt. 


CHAP.  V. 


THB  BOOTS  OP  PLANTS. 


Tn  root  is  that  part  of  the  plant  which, 
fonabg  its  lower  extremity,  is  almost  always 
wnwaled  in  the  earth,  and  which  grows  con- 
itntly  in  a  direction  opposite  to  that  of  the 
item,  tiiat  i^  it  descends  perpendicularly,  while 
the  other  ascends  into  the  atmosphere.    Another 
^meterof  the  root  is,  that  it  never  turns  green. 
It  lM6t  in  its  tissue,  when  exposed  to  the  action 
of  air  and  light ;  whereas  all  the  other  parts  of 
▼cgetaUes  acquire  that  colour  when  exposed. 
This  definition  is  perhaps  as  oomprehensiye  as 
any  that  can  be  giren,  whether  with  regard  to 
the  dan  of  perfect  or  imperfect  plants,  though 
H 11  BO  doubt  liable  to  many  exceptions,  if  ap- 
pM  to  both.     For  eren  of  plants  denominated 
perfeetysome  ore  found  to  float  on  the  surfiu^  of 
the  water,  haTing  the  roots  immersed  in  it^  but 
not  fixed,  as  the  Umna  or  duck  weed  ;  and  of 
plants  of  a  still  simpler  structure,  some  hare  no 
nwiatan,orat  least  noTisible  part  distinct  from 
the  rest,  to  which  that  appellation  can  be  as- 
ci^hed,  such  as  many  of  the  confeme  ;  or  they 
m  apparently  altogether  root,  as  the  truffle. 
There  are  also  many  of  the  simpler  plants  which 
attach  ihemselYes  to  other  vegetables,  and  to 
^vioQs  substances  from  which  they  cannot  be 
apposed  to  d^ve  any  sort  of    nourishment 
^Haterer,  owing  either  to  the  mode  of  their  at- 
tachment or  to  the  character  of  the  substances 
to  which  they  attach  themselves.     Such  are 
oumj  of  the  mosses,  lichens,  and  marine  plants, 
food  adhering  to  the  outer  and  indurated  bark 
of  aged  trees,  to  dead  or  decayed  stumps,  to 
wttea  pieces  of  wood,  and  frequently  even  to 
toes.    These,  therefore,  are  to  be  regarded  as 
cttaptois  to  the  rule.     Most  aquatic  plants. 


such  as  the  buck  bean,  water  lily,  hooded  mil- 
foil, are  possessed  of  two  kinds  of  roots.  The 
one,  sunk  in  the  earth,  fix  the  plant  to  the 
soil;  the  other,  usually  proceeding  from  the 
base  of  the  leaves,  are  free  and  floating  in  the 
midst  of  the  water.  The  Clusia  roieay  a  shrub 
of  South  America,  the  Sempervmtm  arbor- 
sum,  the  Indian  com,  the  mangrove,  and  some 
species  of  figs,  besides  the  roots  which  terminate 
them  below,  produce  others  from  different  points 
of  their  stem,  which  often  descend  from  a  consid- 
erable height  and  sink  into  the  earth.  These 
have  received  the  name  of  adventitious  roots ; 
and  a  remarkable  &ct  respecting  them  is,  that 
they  do  not  begin  to  grow  in  diameter  till  their 
extremities  have  reached  the  soil,  and  drawn  from 
thence  the  materials  of  their  growth.  We  must 
not  confound  as  roots  certain  subterraneous 
stems  of  vegetables  which  creep  horizontally 
under  the  soU,  as  in  the  German  Iris,  Solomon's 
Seal,  &c.  The  direction  of  these  alone  in  a 
horizontal,  not  perpendicular  position,  would  be 
almost  sufficient  to  distinguish  them  from  the 
hue  roots  if  other  characters  did  not  mark  them. 
Difierent  parts  of  vegetables  are  capable  of  pro- 
ducing roots.  Cut  off^  a  willow  branch,  or  the 
branch  of  a  poplar,  plant  it  in  the  earth,  and  in 
the  course  of  a  short  time  its  lower  extremity 
will  be  covered  with  rootlets.  The  same  yrUl 
happen  when  both  extremities  are  planted  in 
the  soil ;  each  of  them  will  push  forward  roots, 
and  thus  become  fixed  in  the  earth.  In  grasses, 
particularly  in  Indian  com,  the  lower  knots  of 
the  stem  sometimes  give  out  roots,  which  de- 
scend and  sink  into  the  earth.  It  is  on  this 
property  of  the  stem,  and  even  of  the  leaves  of 
many  vegetables,  of  producing  new  roots,  that  is 
founded  the  practice  of  propagating  by  slips  and 
layers,  a  means  of  multiplication  which  is  much 
employed  in  horticulture.  There  is  great  ana- 
logy of  structure  between  the  roots  which  a  tree 
shoots  into  the  earth,  and  the  branches  which 
it  spreads  out  into  the  air.  The  principal  dif- 
fisrence  between  these  two  organs,  dependschiefly 
on  the  different  mediums  in  which  they  are  de- 
veloped. The  roots  of  the  gigantic  Baobab  tree 
of  Africa,  are  said  to  extend  one  hundred  feet 
in  length.  It  has  been  wdd,  that  when  a  young 
tree  is  inverted  so  as  to  have  its  branches  buried 
in  the  earth,  and  its  roots  in  the  air,  the  leaves 
are  changed  into  roots  and  the  roots  into  leaves. 
This,  however,  is  incorrect ;  the  leaves  are  no 
more  changed  into  roots  than  the  roots  into 
leaves.  But  when  they  are  placed  under  the 
earth,  the  buds  situated  in  the  axilla  of  the 
leaves,  instead  of  producing  young  branches,  or 
leafy  scions,  are  elongated,  blanched,  and  become 
radical  fibres,  while  the  latent  buds  of  the 
roots,  which  are  destined  annually  to  renew  the 
tufts  of  radical  fibres,  being  placed  in  the  other 
medium   are  expanded  into  leaves.     We  have 
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also  a  striking  example  of  this  tendency  of  the 
latent  bnds  of  the  root,  to  change  into  leafy 
branches  when  placed  in  the  air,  in  those  shoots 
which  sprout  up  around  trees,  which  have  creep- 
ing roots,  such  as  the  acacia  and  poplar.  The 
roots  of  certain  trees,  at  different  distances,  pro- 
duce a  species  of  cones,  or  excrescences  of  a 
loose,  soft  wood,  quite  naked,  and  standing  above 
ground,  which  are  called  exostoses.  The  cypress 
of  North  America  affords  an  example  of  this. 
The  root  is  commonly  divided  into  three  parts. 
The  body  or  middle  part,  of  various  forms  and 
consistences,  sometimes  more  or  less  swelled,  as 
in  the  turnip  and  carrots.  The  collar  or  life 
knot,  an  annular  bulge  at  the  point  where  the 
stem  joins  the  root,  and  from  which  springs  the 
bud  of  the  annual  stem,  in  perennial  roots.  The 
radical  or  minute  branching  fibres,  which  ter- 
minate the  root.  Boots,  according  to  their  dur- 
ation, are  distinguished  into  bienidal,  perennial, 
and  woody.  Annual  roots  belong  to  those  plants 
which,  in  the  course  of  one  year,  come  to  their 
maturity  and  perish,  such  as  wheat,  cockspur, 
poppy,  &c.  Biennial  roots  are  those  of  plants 
which  require  two  years  to  come  to  maturity. 
During  the  first  year,  biennial  plants  usually 
produce  nothing  but  leaves ;  in  the  second  year 
they  perish,  after  having  flourished  and  produced 
fruit,  as  the  carrot.  The  perennial  roots  are 
those  which  belong  to  woody  plants,  and  to  those 
which,  during  an  indefinite  number  of  years, 
send  forth  herbaceous  stems,  which  annually 
flourish  and  decay,  while  the  root  lives  for  several 
years,  such  as  those  of  asparagus,  asphodils,  lu- 
cem.  This  division  of  vegetables,  however,  into 
annuals,  biennials,  and  perennials,  according  to 
the  duration  of  their  roots,  is  liable  to  vary  imder 
the  influence  of  divers  circumstances.  The 
climate,  temperature,  and  utuation  of  a  country, 
and  even  cultivation,  influence,  in  a  singular  de- 
gree, the  duration  of  vegetables.  It  is  no  un- 
common thing  to  see  annual  plants  vegetate  for 
two  years,  and  even  more,  if  they  are  placed  in 
a  suitable  soil  and  protected  from  tiie  cold. 
Thus,  the  mignonette,  which,  in  Europe,  is 
only  an  annual  plant,  becomes  perennial  in  the 
sandy  deserts  of  Egypt.  On  the  contrary,  per- 
ennia],  and  even  woody  plants  of  Africa  and 
America,  become  annuals  when  transplanted  into 
northern  climates.  The  marvel  of  Peru  and 
coboea,  are  perennial  in  Peru,  and  die  annually 
in  our  gardens.  The  castor  oil  plant,  which  in 
Africaforms  woody  trees,  is  annual  in  our  climate, 
yet  it  agdn  resumes  its  woody  character  when 
placed  in  a  proper  exposure.  In  general,  all 
perennial  exotic  plants,  whose  seeds  can  j>roduce 
individuals  that  flower  the  first  year  in  our 
dimate,  become  annuals.  This  is  Uie  case  with 
the  castor  oil  plant,  the  coboea,  marvel  of  Peru, 
&c.  Woody  roots  differ  from  perennial  only 
in  their  more  solid  consistence,  and  in  the  per- 


manency of  the  stems  which  they  support,  sacfa 
as  those  of  trees  and  shrubs.  There  are  four 
principal  divisions  of  roots:  1st,  Vertioal,  or 
those  which  sink  perpendicularly  into  the  earth. 
2d,  Fibrous,  or  those  branching  out  into  fibres, 
dd.  Tuberous,  having  round  or  oval  appendages. 
4th,  Bulbous,  having  a  bulb  at  the  top. 

1.  Vertical  roots  are  those  which  ank  perpen- 
dicularly into  the  earth,  as  the  carroty  e^  turnip,  &, 
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and  radish.  They  are  either  simple,  as  in  this 
vegetable;  or  branched,  as  in  the  ash,  a.  They 
belong  exduavely  to  the  class  of  Dicotyledonous 
v^tables.  They  are  not  true  roots,  however, 
but  merely  give  off  the  fibrils,  or  proper  roots. 
2.  The  Jibrous  root  dy  consists 
of  a  great  nimiber  of  fibres,  which 
are  either  simple  and  lender, 
or  thick  and  ramified.  The  roots 
of  a  great  proportion  of  the 
palms  are  of  this  kind,  and  such 
roots  are  found  in  the  Monooo- 
tyledonous  class  only. 
a 

3.  Ttdferous  roots  are  those  which  have  at- 
tached to  the  true  root,  at  different  points,  some- 
times at  the  upper  part,  sometimes  in  the  middle 
or  at  the  extremities,  tubers  or  roundish  bodies. 
»«•  (fig.  1C,«).  Thesetuberdes  or 

fleshy  bodies,  which  are  com- 
monly, though  erroneously, 
called  roots,  are  only  masses  of 
a  starehy  consistence  and  sub- 
stance, which  nature  hasthus 
stored  up,  to  afford  a  supply 
of  nutritious  matter  for  the 
future  germ.  They  are  more 
or  less  numerous,  as  in  the 
Jerusalem  artichoke  and  potatoe.  They  are 
never  found  in  annual  plants ;  but  belong  ex- 
clusively to  perennial.  Sprengel  considera  these 
tubercles  as  a  kind  of  subterranean  buds,  to 
which  nature  has  confided  the  preservation  of 
the  rudiments  of  the  stem.  The  only  difierence 
which  the  tubercles,  thus  considered,  present,  is 
that  the  young  stem,  in  place  of  being  protected 
by  numerous  and  dose  scales,  is  envdoped  by  a 
dense  and  fleshy  body,  which  not  only  serves  to 
protect  it  during  winter,  but  supplies  it  in  spring 
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with  tlie  first  materials  of  its  development  and 
Dutrition.  Tliey  might  equally  be  considered 
« fliiort  and  flediy  sabterraneous  stems,  and  the 
eyes  which  apiing  &oin  them  might  be  viewed 
as  bads.  Or  might  we  not  rather  regard  them 
as  sobternmeoos  cotyledons^  containing  the  germ 
of  the  fntore  plants  and  the  nooriahment  neces- 
niy  for  its  development. 

4,  Bulb<mi  roots  are 
either  scaly  /,  or  coat* 
ed  y.  The  onion  is 
of  this  kind  of  root, 
and  is  formed  of  a 
thin  flat  tubercle  call- 
ed a  disk,  which, 
at  its  lower  part,  pro- 
doees  a  fibrous  root,  -^  ^ 

and  on  its  appfr  supports  a  bulb,  which  is  a 
bod  of  a  particular  kind,  formed  of  a  number  of 
Wats  or  concentric  layers,  one  above  the  other. 
From  the  centre  of  the  bulb,  a  short  or  her- 
baceous stem  is  produced,  which  dies  down. 
Of  this  kind  are  also  the  lily,  hyacinth,  garlic, 
aad  other  bulbous  plants. 

Soch  are  the  principal  forms  which  we  find 
t]ie  roots  of  plants  assume  ;  yet,  of  these  forms 
there  are  many  modifications  and  varieties. 
Here,  as  throughout  her  other  works.  Nature 
does  not  adhere  servilely  to  artificial  or  system- 
atic diviabns.  She  sometimes  obliterates,  by  in- 
"n*>le  gradations,  those  differences  which  we 
at  first  thought  so  complete  and  decided ;  and 
n»nyof  these  modifications  are  accomplished  to 
accommodate  the  plant  to  the  nature  of  the 
ci'nnnstances  amid  which  it  b  placed.  Thus, 
the  radides  or  fibrils  of  the  roots  are  compara- 
^▼dy  larger,  and  more  abundant,  the  looser  the 
■oil  in  which  the  vegetable  Mves.  When  the 
extremity  of  a  root  happens  to  meet  a  stream 
of  water,  it  elongates,  divides  into  capiUary  and 
^^ivicfaed  fibrils,  and  constitutes  what  is  called 
^J  gndeners  a  fox's  tail.  This  circumstance, 
which  may  be  produced  at  any  time,  shows  why 
*<{Q>tic  plants  generally  have  much  larger  roots 
'hw  others.  All  the  roots  which  cannot  be  re- 
fened  to  any  of  the  four  divisions  above  enum- 
cv^ted,  retain  the  general  name  of  roots ;  but  a 
^  particolars  may  be  added  r^;arding  the  var- 
'*^  of  structure,  as  useful  to  practical  botanists. 
^  root  b  said  to  be  fleihy,  when  besides  being 
manifiestly  thicker  thim  the  base  of  the  stem  it 
IS  at  the  same  time  more  succulent,  as  in  the 
c*Rot,  turnip,  &c.  On  the  contrary,  it  is  said 
^  be  tpootfy  when  its  structure  is  more  solid, 
approaching,  in  some  degree,  to  the  hardness  of 
^^ood.  This  is  the  case  in  most  woody  vegeta- 
^In*  Simple  roots  have  a  dngle  tapering  body 
Atbely  without  divisions ;  a  branched  root  is 
one  divided  into  more  or  less  numerous  rami- 
^■oidoiu^  always  of  the  same  nature  as  itself. 


which  is  the  case  in  most  of  our  common  trees, 
as  the  oak,  elm,  ash.  The  root  is  vertical  when 
its  direction  is  perpendicular  to  the  earth's 
centre,  as  the  carrot,  radish ;  oblique^  as  in  the 
iris;  or  horizonUUy  as  in  the  elm ;  not  unfrequently 
these  positions  are  assumed  by  the  different 
radicles  of  one  root.  As  to  shape,  roots  are 
called  fusiform  when  they  are  thick  in  the 
middle,  and  taper  to  both  ends,  as  in  the  radish  ; 
napiform^  as  in  the  common  turnip,  Spanish 
radish ;  eonicctly  with  the  form  of  a  reversed 
cone,  as  in  the  beet,  parsnip,  carrot ;  rounded^  as 
in  the  earth  nut;  tesUmUOey  when  it  has  one  or  two 
rounded  egg-shaped  tubercles,  as  in  Jerusalem 
artichoke;  in  this  root,  one  of  the  tubercles  b 
firm,  solid,  and  somewhat  larger  than  the  other ; 
it  b  that  which  contains  the  rudiments  of  the 
stem  which  b  to  grow  in  the  ensuing  year ;  the 
other,  on  the  contrary,  being  soft,  wrinkled,  and 
smaller,  contained  the  germ  of  the  stem  which 
has  been  last  developed,  and  on  whose  growth 
it  expended  the  greater  part  of  its  amylaceous 
or  starchy  substance ;  palmatey  when  the  tu- 
bercles of  the  root  are  divided  about  the  middle 
into  lobes  like  fingers,  as  in  the  spotted  orchis,  t . 

18. 


DigUaUy  when  thb  division  extends  nearly  to  the 
base  of  the  root,  as  in  some  of  the  others  of  the 
genus  orchb  \  h^  ereepinpyaa  in  mint  and  other  fa- 
miliar plants;  knotty y  when  the  ramification  of  the 
root  presents  at  intervab  a  kind  of  enlai^ment  or 
knots,  which  impart  somewhat  the  resemblance 
of  a  necklace,  as  in  the 
drop  wort,  fig.  /.  These 
knots,  however,  are  not  to 
be  confounded  with  the 
true  tubercles,  which  al- 
ways contain  the  rudi- 
ments of  a  new  stem.  Grat^ 
tf/o^,  which  presentamass 
of  small  tubercles  contain- 
ing eyes,  by  which  a 
new  plant  is  produced,  as  in  the  saxifragey  scuei- 
fraga  granulata;  fasciculatey  when  formed  of 
numerous  thick,  simple,  or  branched  radicles,  as 
in  asphodel  and  ranunculus  ;  orticulatedy  or 
forming  joints  at  regular  distances,  as  in  gratiola; 
contortedy  when  curved  in  different  directions,  as 
in  bistort;  capillaryy  formed  of  a  number  of 
slender  capillary  tubes,  as  in  wheat,  barley, 
grasses  ;  eomosey  when  the  filaments  are  branched 
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and  very  dose,  as  in  the  heaths.  The  intenia) 
structure  of  roots  rery  closely  reeemhles  that 
of  the  stem,  and  shall  be  described  along  with 
that  organ. 

According  to  the  generd  laws  of  vegetable 
growth,  plants  of  the  same  species  are  furiiished 
with  the  same  species  of  root,  not  producing  at 
one  time  a  woody  or  fibrous  root,  and  at  another 
a  bulbous  root.  Yet  some  exceptions  to  this  rule 
occur.  If  part  of  the  root  of 
a  tree  planted  by  a  pond  or 
rirer,  is  accidenUdly  laid  bare 
on  the  ride  next  the  water,  or 
if  in  the  regular  course  of  its 
growth  it  protrudes  beyond 
the  bank,  so  as  to  be  now  par- 
tially immersed,  the  future  de- 
velopment of  the  part  is  conriderably  affected ; 
for  die  root,  which  was  formerly  firm  and  woody, 
instead  of  augmenting  in  the  regular  way  by 
the  accession  of  new  layers  between  the  wood 
and  bark,  thus  enlaiging  the  mass,  divides  now 
at  the  extremity  into  many  ramifications,  or 
sends  out  a  nimiber  of  fibres  from  the  surfisice, 
which  become  again  subdivided  into  fibres  still 
more  minute,  and  gives  to  the  whole  an  appear- 
ance 8omethhiglikeafoxe'8tail,m.  This  may  be 
seen  in  willows,  growing  beride  ponds.  On  the 
other  hand,  the  phleum  pratetue,  when  growing  in 
its  natural  moist  soil,  has  a  fibrous  root;  but  when 
in  a  dry  soil,  where  it  is  not  imfrequently  found, 
the  root  is  bulbous.  The  roots  of  utricularia 
minor^  exhibit  curious  appendages  of  small 
membranous  bladders  attached  to  their  slender 
filaments,  containing  a  transparent  fluid  and  a 
bubble  of  dr,  by  means  of  which  the  plant  is  kept 
floating  in  the  water.  If  a  slice  of  the  beet 
root  be  examined  when  the  plant  is  a  year  old, 
it  will  exhibit  from  five  to  eightconcentric  circles 
of  tubes  or  sap  vessels,  imbedded  at  regular  in- 
tervals in  its  pulp  ;  whereas  other  biennial  roots 
form  only  one  circle  for  each  year,  and  are  con- 
sequently furnished  at  no  time  with  more  than 
two. 

The  most  singulardrcumttance  regarding  roots, 
however,  is  that  they  may  be  transformed  into 
stems,  by  inverting  the  plant.  Thu^  if  the 
stem  of  a  young  plum  or  chcny  tree,  or  of  a 
willow,  is  tidcen  in  autumn,  and  bent  so  as  that 
one  half  of  th»  top  may  be  laid  in  the  earth, 
one  half  of  the  root  being  at  the  same  time 
taken  carefully  out,  but  sheltered  at  first  from 
the  cold,  and  then  gradually  exposed  to  it ;  and 
the  remaining  part  of  the  top  and  root  subjected 
to  the  same  process  in  the  following  year,  the 
branches  of  the  top  will  become  roots,  and  the 
ramifications  of  the  root  will  become  branches, 
protruding  leaves,  flowers,  and  fruit  in  their 
season. 

Use  of  roots.  In  the  first  place,  as  regards 
the  plant  itself,  the  use  of  the  roots  is  to  serre 


as  a  means  of  attachment  to  it  in  the  soO^ 
and  to  draw  from  thenoe  a  portion  of  the  joices 
neoessaiy  for  its  life  and  nourishment.  The 
roots  of  many  plants  appear  to  perform  only 
the  first  of  these  functions.  This  is  chiefly  re- 
markable in  thick  succulent  plants,  which  ab- 
sorb from  the  air  the  substances  necessary  for 
their  nutrition  at  all  points  of  their  surface ;  in 
this  case,  these  roots  serve  simply  to  fix  the  pUnts 
to  the  soil.  The  magnificent  eachu  Perwmammi, 
growing  in  the  hot  house  of  the  museum  of 
natural  history  at  Paris,  is  of  an  extraordinary 
height,  and  sends  out  its  large  branches  witb 
extreme  vigour,  and  often  with  amasing  rapidity; 
yet  its  roots  are  contained  in  a  box  which  hardy 
holds  four  cubic  feet  of  earth,  which  is  never  re- 
renewed  or  watered.  Some  other  pkntsofthesamo 
nature  may  be  suspended  by  a  thi^  to  the  ceiling, 
and  they  will  grow  without  any  earth  at  all, 
merely  by  absorbing  their  nourishment  firom  the 
atmosphere.  Neither  are  the  roots  of  plants 
always  in  proportion  to  the  strength  or  tawt  of 
the  trunks  which  they  support.  The  tribe  of 
palms  and  pines,  whose  trunks  sometimes  reach 
the  height  of  a  hundred  feet  and  upwards,  have 
very  short  roots^  which  do  not  extend  for  in  tho 
ground,  and  attach  themsdvee  but  foebly  to  it. 
On  the  contrary,  herbaceous  plants,  whose  weak 
and  slender  stems  die  yearly,  have  sometimes 
roots  of  great  length  and  size  compared  with 
the  stem,  as  is  the  case  in  the  liquorice  dimb, 
lucem,  and  the  common  weed  called  rest-harrow. 
In  general,  however,  roots  extract  firom  the  earth 
the  substances  which  contribute  to  the  growth 
of  the  plant.  All  parts  of  the  root,  however, 
do  not  equally  perform  this  office,  which  is 
aecomplished  chiefly,  if  not  solely,  by  the  ex- 
tremities of  the  small  fibres.  It  has  been  found 
that  their  extremities  are  tenninated  by  littie 
spongy  bodies,  called  ctmpuUcs  or  spongioUsj  with 
porous  absorbing  mouths.  Dutrochet  has  min- 
utely described  these  spongioles,  which  may  be 
seen  by  the  aid  of  a  microscope,  attached  as  little 
bags  or  knobs,  to  the  minute  fibres  of  the  roots, 
as  seen  at  a  a  in  the  wood  cut. 
With  a  high  magnifying  power, 
hexagonal  cells  are  viable,  covered 
by  a  porous  cutide.  The  small 
bulb  at  the  extremity  of  the 
root  of  the  common  duck  weed, 
affords  a  good  example  of  theee 
spongioles.  Whatever  be  their 
structure,  Dutrochet  thinks,  ab- 
sorption is  performed  by  those 
extremities  alone;  and  the  truth  of  this  may 
be  established  by  a  rimple  experiment.  If 
we  take  a  radish  or  turnip,  and  immerse  in  water 
tlie  small  root  by  which  the  bulb  is  terminated, 
it  will  vegetate  and  shoot  forth  leaves.  On  the 
contrary,  if  it  be  so  placed  in  the  water  that  its 
lower  extremity  is  not  immersed,  it  gives  no 
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•IgAc^  growth.    The  toots  of  certun  plants  ap- 
pev  to  excrete  a  peeu&r  matter,  which  varies 
i&  the  diimiit  qpedes.    Da  Hamd  m^itioiis, 
that  iMcriBg  caused  some  old  eliBB  te  be  rooted 
ap,  be  foond  the  earth  abomt  iheit  roote  of  a 
dirker  and  more  nnotaoos  colour  than  that 
arooiid.    This  unctiKmB  fiitty  matter  was  pro- 
daeed  hj  exeretioii  from  the  roots.     To  this 
matter,  wlndi  Taries,  as  we  hare  said,  in  dif- 
ferent species  of  pknts,  the  sympathies  and 
ntipatyes  which  certain  y^etahles  haTO  for 
eadi  odier  is  no  doabt  to  be  attributed.    For  it 
is  weU  known,  that  certain  plants  in  a  manner 
sedk  one  another,  and  lire  constantly  near  eadi 
otber.    Such  are  called  social  plants;  'ifdiile,  on 
the  contrary,  others  seem  hnrt  by  these  pectdiar 
matters,  snd  will  not  grow  near.  Hence,  too,  the 
wdl  known  ftct,  thai  certain  yegetables  will 
not  thrire  if  snoeessiTdy  planted  in  the  same 
■oiL    It  has  been  remarked,  that  roots  hare  a 
nariced  tendency  to  grow  in  the  direction  of 
▼rins  of  good  so^;  and  that  they  are  often  ex- 
tended considerably,  in  <n!der  to  reach  the  places 
where  the  soil  is  ridier,  and  more  ftiable.   They 
then  grow  with  more  yigour  and  rapidity.    Dn 
Hamel  states,  that  willing  to  protect  a  field  of 
exeeOent  soQ  from  the  roots  of  a  row  of  elms 
which  were  extending  in  that  direction,  and 
wasting  a  part  of  it,  he  caused  a  deep  trench  to 
be  sank  along  the  row  of  trees,  which  cut  across 
an  the  roots  that  stretched  into  the  field.    Bnt 
soon  after,  the  new  roots,  on  arriving  at  one  of 
the  sides  of  the  ditch,  curved  downwards,  follow- 
ing the  dope  untO  they  arrived  at  its  lower  part, 
^"hen  Aey,  proceeding  horizontally  under  the 
fitch,  rose  again  on  the  other  dde,  following  the 
opposite  dope,  and  extended  anew  into  the  field. 
The  roots  of  trees  have  not  all  the  same  fiicility 
of  penetratmg  the  hard  sabsofl.    Du  Hamel  ob- 
Krred  that  a  vine  root  had  penetrated  a  very 
hard  snbso^  to  a  great  depth,  while  an  elm-root 
had  beoi  stopped  by  it,  and  had  in  a  manner 
Y^etraoed  its  steps.    We  have  already  remarked 
^  the  root  has  a  natural  and  invincible  ten- 
der to  direct  itself  towards  the  centre  of  the 
orth.    This  tendency  Is  especially  observed  in 
this  part  at  the  moment  it  begins  to  be  developed 
from  the  seed.    It  is  afterwards  less  apparent, 
ahhongh  it  always  exists^  especially  in  those 
roots  which  are  rimple,  as  in  the  top  root  of 
those  which  are  branched,  for  it  frequently  does 
not  exist  in  the  lateral  ramifications  of  the  root. 
Whatever  obstacles  may  be  opposed  to  this  na- 
tural tendency  of  the  radicle,  it  possesses  the 
power  of  surmounting  them.    Thus,  if  a  ger- 
nunatbg  bean  or  pea  be  placed  in  such  a  manner 
tliat  the  seed  lobes  are  dtuated  in  the  earth,  and 
the  n£cle  in  the  air,  the  radide  is  soon  seen  to 
liend  towards  the  earth,  and  immerse  itself  in  it. 
This  pheBomenon  has  given  rise  to  much  specula- 
tioo,  and  has   received  various   explanations. 


Some  sui^ose  that  the  root  has  a  tendency  to 
descend,  because  the  fluids  which  it  contains  are 
kes  elaborated,  and  ccmsequently  heavier  than 
those  of  tiie  stem.  But  this  explanation  is  con- 
tmdicted  by  fiiets.  In  certain  exotic  v^|;etablee, 
BQxh.  as  tlusiarOMtiy  we  see  roots  forming  upon 
the  stem  at  a  great  height,  and  descending  per- 
pendiculariy  to  penetrate  into  the  ground.  Now, 
in  this  case,  the  fluids  contained  in  these  aerial 
roots  are  of  the  «ane  nature  as  those  which  cir- 
cnolate  in  the  stem,  and  yet  these  roots,  in  place 
of  rising  like  it,  descend  towards  ihe  earth.  It 
IB  not,  therefore,  the  diflerence  of  the  weight  of 
the  fluids  that  gives  them  this  tendency  towards 
the  centre  of  the  earth.  Others  have  imagined 
that  they  discovered  the  cause  in  the  avidity  of 
roots  for  moisture,  which  is  more  abundant  in 
the  earth  than  in  the  atmosphere.  Du  Hamel, 
with  the  view  of  ascertaining  the  truth  of  this 
explanation,  made  seeds  germinate  between  two 
moist  sponges,  suspended  in  the  air.  The  roots, 
in  place  of  directing  themselves  towards  either 
of  the  two  sponges,  which  were  well  soaked  with 
water,  crept  between  them,  and  hung  out  be- 
low; ihoB  tending  towards  the  earth.  It  is  not 
moisture,  then,  tiiat  attracts  roots  towards  the 
earth's  centre,  as  is  partly  illustrated  by  another 
experiment.  Ihitrochet  filled  a  box  with  earth, 
in  the  bottom  of  which  several  holes  were  bored. 
In  these  holes  he  placed  French  beans  in  a  state 
of  germination,  and  suspended  the  box  in  the 
open  air,  at  a  height  of  about  twenty  feet.  In 
this  manner,  the  seeds,  being  placed  in  the  holes 
formed  at  the  lower  surface  of  the  box,  received 
from  beneath  the  influence  of  the  atmosphere 
and  light,  and  the  moist  earth  was  placed  above 
them.  If  the  humid  earth  be  the  cause  which 
determines  the  direction  of  the  radicle  in  this 
case,  it  ought  to  be  seen  ascending  into  the  earth 
which  lies  above  it;  and  the  stem,  on  the  contrary, 
ought  to  descend  into  the  atmosphere  placed 
below  it.  This,  however,  did  not  happen;  the 
radicles  of  the  seeds  descended  into  tne  atmos- 
phere, where  they  soon  perished,  while  the 
plumules  mounted  upwards  into  the  earth. 

Mr  Knight,  the  celebrated  botanist,  wished 
further  to  ascertain,  by  experiment,  whether  this 
downward  tendency  could  be  destroyed  by  a 
rapid  circular  motion  commimicated  to  germin- 
ating seedSk  He  accordingly  fixed  some  seeds  of 
French  beans  in  the  nave  of  a  wheel,  kept  con- 
tinually moving  in  a  vertical  plane  by  a  stream 
of  water,  the  wheel  perfi>rming  one  hundred 
and  fifty  revolutions  in  a  minute.  The  seeds, 
which  were  placed  in  some  moss,  kept  constantly 
moistened,  soon  b^an  to  germinate.  All  the 
radicles  were  directed  towards  the  cireumference 
of  the  wheel,  and  all  the  gemmules  towards  its 
centre.  By  each  of  these  directions,  the  gem- 
mules  and  radicles  obeyed  their  natural  and 
oppoate  tendencies.    The  same  gentleman  made 
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a  similar  experiment  with  a  wheel,  moving 
horizontally,  at  the  rate  of  one  hundied  and  fifty 
zevolutions  in  the  minute.  The  results  were 
umilar,  that  is  to  say,  all  the  radicles  were 
directed  towards  thecircomfsrence,  and  the  gem- 
moles  towards  the  centre;  but  with  an  inclina- 
tion of  ten  degrees  of  the  former  towards  the 
earth,  and  of  the  latter  towards  the  atmosphere. 
These  experiments  were  repeated  by  Dutrochet, 
and  with  the  same  result^  except  that  in  the 
second  the  inclination  was  not  so  considerable, 
and  that  the  radicles  and  gemmules  were  neariy 
horizontal.  From  these  experiments,  many 
have  condnded  that  the  roots,  in  their  descent^ 
merely  obey  the  conmion  laws  of  gravity.  Be- 
fore this  condnsion  could  be  made,  however,  the 
phenomena  of  the  genmiules  ascending  into  the 
air,  contrary  to  the  laws  of  gravity,  ought  to  be 
also  explained.  <<But,"  says,  Mr  Keith,  <'if 
gravitation  acts  so  very  powerfully  upon  the 
radicle,  why  will  it  not  condescend  to  exert 
its  influence  upon  the  gemmules  also,  which, 
if  not  so  heavy  as  the  radicle,  are  at  least 
specifically  heavier  than  atmospheric  air;  and 
why  does  it  make  an  exception  in  favour  of 
some  radicles."  He  then  instances  the  case  of 
the  misletoe.  This  singular  plant  shoots  out 
its  radicle  in  whatever  situation  chance  may 
place  it.  Thus,  when  the  seed,  which  is  envel- 
oped in  a  thick  and  viscid  glue,  adheres  to  the 
upper  part  of  a  branch,  its  radicle,  which  is  a 
kind  of  hoUow  tubercle  in  the  shape  of  a  horn, 
is  then  perpendicular  to  the  horizon.  If,  on  the 
contrary,  the  seed  be  applied  to  the  under  sur- 
faces of  the  branch,  the  radicle  will  be  directed 
towards  the  heavens;  or  if  situated  on  the  lateral 
surfikces,  the  radicle  will  be  directed  laterally. 
In  short,  in  whatever  situation  the  seed  may  be 
placed  i^pon  the  branch,  the  radicle  will  always 
assume  a  direction  perpendicular  to  its  axis. 
Dutrochet  tried  numerous  experiments  on  the 
germination  of  this  seed,  in  order  to  ascertain 
the  laws  of  determination  of  its  radicle.  This 
seed,  which  finds  in  the  viscid  substance  that 
surrounds  it,  the  first  materials  of  its  growth, 
germinates,  and  is  developed,  not  only  on  wood, 
either  living  or  dead,  but  also  on  stone,  glass,  or 
iron.  Dutrochet  caused  it  to  germinate  on  a 
cannon  ball.  In  all  these  cases,  the  radicle  was 
invariably  directed  towards  the  centre  of  those 
bodies.  The  same  experimenter  fiistened  a  ger- 
minating seed  of  misletoe  to  one  end  of  a  copper 
needle,  moving  on  a  pivot  like  that  of  a  marin- 
er's compass,  a  small  bit  of  wax  being  placed  at 
the  opposite  end,  to  serve  as  a  counterpoise  to 
the  seed.  Matters  being  thus  arranged,  he 
placed,  in  a  lateral  direction  to  the  radicle,  a  pin 
of  wood,  so  as  to  be  at  the  distance  of  nearly  half 
a  line.  The  whole  was  covered  with  a  glass 
receiver,  so  as  to  guard  against  disturbance  from 
external  causes.    After  the  lapse  of  five  days, 


the  stem  of  the  embryo  was  bent,  and  its  radicle 
directed  towards  the  small  plate  that  was  near 
it,  without  any  change  being  produced  in  the 
pontion  of  the  needle,  notwithstanding  its  ex- 
treme mobility  on  the  pivot.    Two  days  after, 
the  radicle  was  directed  perpendicularly  towaids 
the  plate  with  which  it  came  in  contact  without 
producing  the  slightest  derangement  of  the  needle 
that  bore  the  seed.      The  radicle  of  this  seed 
exhibits  another  constant  tendency,  which  is  that 
of  avoiding  light.    If  the  seeds  are  made  to  get- 
minate  in  the  inner  side  of  the  glass  of  a  window, 
the  radicles  are  all  directed  to  the  interior  of  the 
i^Nurtment  in  search  of  darkness.    If  a  seed  be 
stuck  on  the  outside  of  the  glass,  the  radicles 
closely  adhere  to  it,  impelled  by  its  tendraicies 
inwards  to  shun  the  light.    These,  and  other 
facts,  then,  present  unsurmoimtable  objections  to 
the  theory  of  mere  mechanical  attraction.  ^I^" 
says  Mr  Eleith,  *'I  were  to  ofier  a  conjecture  in 
addition  to  the  many  that  have  been  already 
formed,  I  should  say  that  the  invincible  tendency 
of  the  radicle  to  fix  itself  in  the  earth,  or  other 
proper  soil,  and  of  the  gemmule  to  ascend  into 
the  air,  arises  from  a  power  inherent  in  the 
vegetable  subject,  analogous  to  what  we  call  in- 
stinct (or,  perhaps,  he  should  have  said  the  vital 
impulse)  in  the  animal,  infiJlibly  directing  it 
to  the  situation  best  suited  to  the  acquiation  of 
nutriment,  and  consequent  developement  of  its 
parts.    And  upon  this  hypothesis,  we  indnde 
all  varieties  of  plants  whatever,  parasitical  as 
well  as  others.    For  let  them  attach  themselTes 
to  whatever  substance  they  wUl,  to  them  it  still 
affords  a  fit  and  proper  soil."    Something  more 
than  mechanical  attraction  is  evident  also  in  the 
tendrils  of  climbing  plants ;  one  species  uniformly 
twisting  to  the  right,  while  another  as  constantly 
twists  to  the  left.  The  explanation  of  Dutrochet's 
theory  of  the  ascent  of  sap,  to  be  given  after- 
wards, will  perhaps  tend  to  throw  some  light  on 
this  curious  subject. 

Ewncmicdl  uses  of  roots.  Many;roots  are  use- 
fully employed  in  domestic  economy,  as  articles 
of  food.  Such  are  the  well  known  roots  of 
carrots,  turnips,  parsnips.  These  have  b^n 
greatiy  increased  in  size  by  cultivation,  so  much 
so  as  scarcely  to  be  known  to  be  the  same  as  the 
original  species  growing  wild.  From  the  tuber- 
cles of  the  orchis  tribe,  salop  is  manufactured ; 
sugar  is  got  &om  beet  roo^  of  a  quality  littie 
inferior  to  that  obtained  from  the  cane.  Roots 
are  more  generally  odorous  than,  the  stems  of 
plants,  which  is  owing  to  an  essential  oil.  Thus, 
ginger,  horse  radish,  valerian,  spignel,  and  sweet 
picely,  are  pungent  and  aromatic ;  the  root  of 
white  hellebore  is  bitter  and  nauseous.  Other 
roots  again  are  sweety  bland,  and  mucilaginous^ 
as  liquorice  root,  beet,  carrot,  &c.  Some  roots 
are  used  for  dyeing,  as  madder,  alkanet,  turmeric ; 
other  roots  are  medicinal,  as  rhubarb^  ipeca- 
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eaan.  Jalap.  The  peculiar  properties  of  roots, 
howerery  shall  he  moie  fdlljr  described  under 
the  heads  of  the  paorticiilar  plants  nsed  for 
domestic  and  economical  puipoees.  Certain 
plants  which  haTe  the  power  of  shooting  out 
roots  thai  ramify  and  extend  to  great  distances, 
SR  nsed  far  the  purpose  of  consolidating  sandy 
and  moTshle  soils.  Thus,  in  Holland,  and 
around  Booideaox,  the  eartx  armtoHa  is  planted 
on  the  downs^and  on  the  banks  of  canals,  for  the 
porpoae  of  fixing  and  coosolidatmg  the  soil;  and 
the  sallow  thorn,  and  Spanish  broom,  are  nsed 
in  many  other  countries  for  simflar  pniposes. 


CHAP,  VI. 

THB  STSM. 

As  the  root  tends  towards  the  earth,  so  the 
stem  is  that  part  of  the  plant  which  monnts  into 
the  atmosphere,  and  besides  giving  support, 
and  the  means  of  attachm^t,  to  leaves,  blossoms 
and  frnit,  it  oontiuns  also  the  ressels  which 
conTey  the  s^  firom  the  root  upwards.  Some  of 
the  ampler  plants  have  ^ 

no  stem,  as  the  lichens; 
others  have  a  soft  herba- 
ceous mass,  in  which  are 
eomlnned  stem,  branches^ 
and  leafes,  as  the  duck 
weed  or  /gsma,  already 
•Unded  to,  the  coefitf,  &c 
In  the  fungi,  the  nature 
<tf  the  stem  a  &,  is  simple, 
and  composed  of  the  same 
eeDnlar  membrane  as  the  other  parts  of  the  plant. 
AD  the  phanerogamous,  or  flowering  vege- 
taUes^  have  a  proper  stem,  but  this  stem,  in  many 
ipedes,  is  so  small  as  to  be  occadonaJly  over- 
looked ;  of  this  kind  are  the  primrose  and  hya- 
cinth, the  leaves  of  these  plants  appearing  as  if 
thsy  ^rung  directly  from  the  summit  of  the 
root  In  these  last  mentioned  plants^  and  many 
fithen,  there  is  a  stem  which  shoots  up,  and 
Van  the  flowers  and  seed;  this  is  called  the 
«qN^  and  is  not  to  be  confounded  with  the 
trae  stem.  Sometimes  this  flower  stalk  springs 
from  a  part  of  the  leaf  of  the  plant,  when  it  is 
called  the  radiele  pedunde^  as  in  the  plantain. 
There  are  several  kinds  of  stems,  which  we  shall 
pneeed  to  notice.. 

7%e  tnmk  is  the  central  and  supporting  part 
of  trees,  as  the  oak,  ash,  fir.  Its  largest  diameter 
it  at  tiie  root,  and  it  tapers  gradually  as  it 
Moeiids,  assuming  somewhat  of  a  conical  form. 
F'or  a  space  below,  it  is  single  and  naked,  but  as 
H  s{^»foaches  the  top  it  divides  and  subdivides 
into  numerous  ramifications;  on  these  branches, 
twigi^  and  ramuli,  are  ntuated  the  leaves,  blos- 


soms, fruits,  seeds.  The  trunk  is  peculiar  to 
dicotyledonous  trees;  internally,  it  is  made  up 
of  successive  circles  of  woody  matter,  disposed 
one  inside  the  other  in  concentric  layers,  and 
increases  in  height  and  breadth  by  the  addition 
of  new  layers,  formed  one  outside  the  other  like 
a  succession  of  cones. 

The  Hipe  is  the  stem  of  the  monocotyledonous 
class  of  trees,  such  as  the  palms  and  yuccs,  and  a 
few  of  the  dicotyled<mous,  as  the  cycas  and  zamia. 
It  is  a  cylinder  of  equal  thickness  from  top  to 
bottom,  sometimes  even  swelling  out  in  the 
middle  or  the  top,  with  no  branches,  but  crowned 
at  the  summit  by  a  tuft  of  leaves  and  flowers. 
Its  bark  diflers  little  in  structure  from  the  stem. 
It  increases  in  height  by  the  successive  growths 
of  the  bud  at  the  top,  and  in  breadth  by  the 
multiplication  of  its  filaments.  Internally,  its 
structure  also  diflers  from  that  of  the  dicotyle- 
donous trunks. 

7%e  ctdm,  or  straw,  is  the  supporting  stem  of 
the  grains,  grasses,  reeds,  and  canes.  It  is  a 
simple  or  single  stem,  rarely  branched,  most 
commonly  hollow  within;  and  having  at  inter- 
vals knots  or  compressed  parts,  which  give  it 
strength  and  solidity,  and  from  which  proceed 
alternate  leaves. 

The  stod  or  rhizamoy  or  stem  root,  as  it  has 
been  called,  is  found  in  a  comdderable  number 
of  plants.  It  13  partly  or  entirely  concealed 
under  ground,  is  irregularly  knotted,  and  sends 
off  new  steins  from  its  anterior  part,  as  the  others 
decay.  Of  this  kind,  are  the  stems  of  the  iris, 
scabiosa,  anemone,  and  Solomon's  seal.  See  wood 
Cut.  Besides,  its  nearly  horizontal  direction 
under  ground,  one  of  the  principal  characters  of 
the  stock,  and  by  which  it  is  distinguished  from 
the  root,  is  that  it  always,  in  some  part  of  its 
extent,  presents  traces  of  the  leaves  of  preced- 
ing years,  or  scales  which  take  place  of  them, 
and  that  it  increases  by  its  base,  or  the  part 
nearest  the  leaves  which  is  the  reverse  of  what 
takes  places  in  the  true  root. 

The  general  name  of  stem  is  given  to  all  those 
varieties  which  do  not  strictly  come  under  any 
of  the  above  descriptions;  and  it  may  be  re- 
mariEcd,  that  the  number  of  vegetables  that  have 
a  proper  stem,  is  mu^  greater  than  that  of  those 
with  a  stipe,  or  culm,  or  trunk.  The  practical 
Botanist  distinguishes  the  varielties  of  the  stem 
thus: — 

Herbaceow,  green,  tender,  and  lasting  for  a 
single  year;  as  borage,  chickweed,  camfirey,  &c. 
All  these  rank  under  the  name  of  herbs, 

SemiUgneouSy  half  woody,  hahi,  and  continues 
above  ground  for  several  years,  while  the  slender 
twigs  and  branches  are  removed  annually;  as 
common  rue,  garden  thyme,  sage. 
'  Woody  (ligneous)  stem,  hard,  solid,  enduring 
for  years;  .divided  into  two  classes.  Shrubsy 
which  send  out  branches  from  the  base  or  root. 
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and  are  destitute  of  bads;  as  the  heaths.     TVesr, 
having  trunk  branches,  bads. 

tShUd,  when  the  stem  has  no  internal  eavity ;  as 
most  trees,  the  sugar  cane. 

Fistuloua,  or  hdlow,  with  an  internal  canal, 
either  eontinnons  or  divided  hy  partition,  at 
intervals;  as  in  grains,  grasses,  bamboo  cane,  &c. 

PU^f  or  medullary,  fitted  with  a  huge  pith; 
as  in  the  elder. 

Softy  when  it  is  nnable  to  support  the  erect 
position,  and  fells  to  the  ground.  IHrmyfleMU, 
hrUtley  tuoeulemiy  are  other  terms  which  suffi- 
ciently explain  themsdves. 

In  shape,  the  stem  may  be  cylindrical,  com- 
pressed, angled,  knotty,  jointed,  genicolated,  or 
bent  at  the  joints  in  the  form  of  the  knee, 
climbing,  when  it  coils  round  other  stems. 

Samumtaeeoua,  when  it  ascends  trees,  or  other 
bodies,  by  means  of  tendrils  or  other  peculiar 
appendages. 

SmpUy  without  ramifications,  as  in  the  fox- 
glove, white  mullein. 

Branohedy  divided  into  branches  and  twigs. 

IHchaUmouSy  dividing  into  two  forked  branches 
on  bifurcations.     Trichotcmousy  into  threew 

Verticaly  stem  growing  erect. 

ProHraUy  or  procumbent,  when  it  lies  on  the 
ground. 

Oreepinffy  when  it  trails  on  the  ground,  taking 
root  at  cerUdn  joints. 

TortuouSy  forming  curves  in  different  directions. 

Spiral,  curving  in  a  regular  screw  form. 

Leaf-hwrtnQy  having  leaves ;  hafiesBy  the  re- 
verse. 

ScoAyy  having  leaves  placed  in  the  form  of  scales. 

The  st^n  may  be  either  smooth  or  dotted, 
hairy,  g^saooas  or  powdery,  spinous  or  thorny, 
prickly. 

IwtorwdformiifaUms.  The  structme  of  stems 
proceeding  fW>m  a  two  lobed  (or  dicotyledonous) 
seed,  diUfers  considerably  fix>m  those  growing 
from  a  one  lobed  or  monocotyledonous  seed; 
hence,  the  two  first  great  divisions  of  the  vqpe- 
table  kingdom  already  alluded  to.  We  shall 
proceed  first  to  describe  the  dicotyledonous  stems. 

When  we  examine  a  piece  of  the  larunk  of  a 
tree,  such  as  the  oak  or  elm,  we  find  it  oom- 
posed  of  the  following  parts. 

In  the  centre  is  the  pith  or  medulla,  a;  then 
the  solid  woody  mass  of  ^3 

the  trunk,  in  successive 
circles,  from  the  central 
pith  outwards.  The 
outer  woody  circle  of 
newest  formed  wood  or 
aUnumMmy  h  Immedi- 
ately investing  this,  the 
liber  or  inner  bark,  e; 
between  the  inner  bark, 
c,  and  the  epidermis  or 
outer  gkia,  (j^  is  a  soft 


green  jmcy  matter,  called  the  herbaceomi  eift- 
velope  and  oortioal  layers,  d. 

The  epidermity  cultc^  or  outer  skin,  is  a  part 
common  to  all  otganized  beings  both  of  tlie 
vegetable  and  animal  kingdom.  In  vegetables 
it  b  a  thin,  nearly  transparent  layer,  formed  ef 
a  nnifoim  tissue^  which  appears  composed  tif 
cellules  varying  extremely  in  form,  and  present- 
ing numerous  mall  openings  or  pores^  wfaidlft 
some  authors  consider  as  a  kind  of  inhaKry 
mouths.  The  epidermis  envelopes  all  parts  of 
the  vegetable ;  but  it  is  more  especially  appareart 
on  young  stems^  fix>m  which  it  may  easily  be 
separated  with  a  littie  caution.  It  possesses 
only  a  certain  degree  of  extensibility,  and  when 
stretched  beyond  this  point,  by  the  enlargement 
of  the  trunk,  it  tears  and  apUts^  as  is  observed  in 
the  oak  and  elm,  or  it  is  detached  in  flakes  or 
plates,  as  in  the  birch  and  plane.  When  re- 
moved from  a  young  stem,  it  is  reproduced  with- 
out difficulty.  It  is  the  part  of  the  vegetable 
that  reststa  decomposition  longest,  and  putre&o- 
tion  has  no  perceptible  action  upon  it.  Tlie 
colour  which  it  presents  is  not  inherent  in 
its  nature,  but  is  doived  from  the  peculiar 
colouring  of  the  tissue  on  whidi  it  is  aj^ed. 
Hence  the  green  colour  so  prevalei^  in  tbe 
leaf  and  tender  shoot,  which  the  transpareBt 
epidermis  merely  transmits^  and  the  beautifol 
variety  of  linea  di^layed  in  flowers  and  fruits. 
And  yet  the  colour  is  sometimes  inherent,  even 
in  the  epidermis  itself  as  may  be  seen  by  inapeoi- 
ing  that  of  the  lower  part  of  the  petals  of  the 
crocus.  In  the  permanent  parts  of  woody  and  per- 
ennial plants,  the  old  epidermis  often  diaengagea 
itself  spontaneously,  as  in  the  currant,  birdi,  and 
plane  tree ;  in  which  it  seems  to  be  undeiFgokig 
a  continued  waste  and  repair,  and  in  such  parts 
it  is  again  regenerated,  even  though  destroyed 
by  aoddent.  But  in  horbaoeous  plants,  and  in 
the  leaf,  flower,  and  fruit  of  other  plants,  it  never 
disengages  itself  spontaneously,  and  is  never 
again  regenerated,  if  once  destroyed. 

The  nature  and  origin  of  the  epidomis  form 
two  rather  obscure  subjects  in  vegetable  anatomy. 
Some  authors  say,  with  Malpighi,  that  the  ^- 
dermis  is  not  a  membrane  distinct  from  the  rest 
of  the  vegetable  tissue.  They  consider  it  as 
formed  by  the  outer  wall  of  the  subjacent 
oellules,  belonging  to  the  herbaceous  tisaoe^ 
hardened  by  the  continued  action  of  the  air  and 
light.  Others,  again,  concur  with  Grew  in  con- 
sidering it  as  a  perfectiy  distinct  membrane, 
simply  applied  upon  the  subjacent  oeUular 
tissue.  The  microscopic  observations  of  Pri>- 
fessor  Amid  throw  much  light  on  this  question, 
and  seem  to  confirm  the  second  of  these  opinions 
According  to  that  naturalist,  the  epidermis  is  a 
membrane  entirely  distinct  from  the  cellular 
tissue  upon  which  it  is  appli^.  And  in  this 
respect,  it  doeely  reeemblea  the  outer  skin  of 
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WheD  mramined  with  the  micTOBoope, 
it  18  seen  to  be  oompoeed  of  a  flingle  layer  of 
edittlee,  iriioee  ftnn  Tariee  exeeediogly  in  diier- 
6ot  pbats.  It  is  this  oeUular  stnictnre  that  has 
led  Into  emr  the  aathon  who  have  thought  the 
epidinnii  to  he  fbeined  of  the  onter  wall  of  the 
aOnlar  tinoe.  Bat,  were  this  the  eaae,  the 
oeifailn  iHiieh  conatitnte  the  epidenms  wonld 
alwijB  YMBLTt  the  aame  form  as  the  subjaoent 
teoe^  whidi,  however,  they  are  found  not  to 
ham  Thna,  in  tlie  pudc,  the  oeUulee  of  the 
epidermis  have  a  fbtuveided  fbrmy  while  the  im- 
mediatelj  sabjaeent  lajer  consists  of  a  multitude 
of  tnhts  pcrpendicalar  to  the  epidenms.  The 
nme  oeemi  in  many  oAher  y^getablee;  from 
whidi  it  may  be  eoneluded  that  the  epidennis 
is  a  eellnlar  membiane,  entirdiy  distinct  from 
the  subjaoent  tisBaey  upon  which  it  is  merely 
sppiisd. 

The  epidermia  presents  numerous  small  op«H 
iagi,  named  €ortmai  pores^  cortical  fflandi,  epi- 
dmrmk  gkmds^  and  lestly,  Jlwaate.  SsBveial 
MithoiahaTe  denied  their  eodst^ee;  but  Amici, 
by  the  aid  of  the  micioseopey  has  seen  them  in  a 
great  number  of  vegetables,  and  has  deseribed 
and  %ured  than  with  the  greatest  accuracy, 
lliey  are  a  kind  of  small  hags,  situated  in  the 
wbwtaace  of  the  epidermifl^  and  opening  exter- 
asDy  by  a  dit  or  elongated  oyal  aperture,  bor- 
doed  with  a  kind  of  rim  fcnrmed  by  particular 
edhika  of  the  ^ideimis.  This  rim,  or  thick- 
enad  maigin,  which  is  vevy  seldom  wanting, 
paaMases  the  power  of  contracting  or  dilating 
the  aperture  according  to  circumstances.  They 
aie  hers  repreeented  as  seen  in  the  leaves,  a  b. 
Tbm,    hnmidity   or    wat»  14 

closBB     the      pores^     while  ^ 

drought,  and   the  action  of 
the  adar  rays,  keep  them 
^tt,  and  s^vate  their  mar- 
pm.    The  motiona  of  dila- 
tation and   contraction   are 
not  confined    to  the  living 
pint  alone^   hot  also   take 
place  m  detached  fragments 
of  the  qOdermis.       These 
pwaaor  little  b^;s  always  correspond  by  their 
^  to  ipaeaa  filled  with  air  only,  and  resulting 
from  the  arningameut  of  the  ceUules  or  tubes 
*ith  leipeci  to  each  other.    These  intercellular 
ipaees  almost  always  communicate  with  each 
othei^  and  thus  afibid  a  means  of  oommunica- 
tioa  to  the  aSriform  fluids  which  exist  in  the 
interior  of  vegetables.    Some  parts^  however,  as 
tbe  roots,  the  petioles  whkh  are  not  leafy^  the 
pctab  in  general,  the  epidermis  of  old  stems,  and 
^  of  fleahy  fruits  and  seeds^  appear  to  be  desti- 
tate  of  stomata.    Certain  leaves  have  them  only 
«>  ODe  of  their  surfiBuscfl^  while  others  have  them 
oaboth. 
Vtrioua  conjectures  have  been  formed  regard- 


ing the  use  of  these  curious  pores.  They  can* 
not  be  destined  for  the  absorption  of  moisture, 
for  we  have  already  seen  that  they  correspond 
to  internal  spaces  which  are  destitute  of  juices, 
that  they  are  closed  by  water,  and  that  light 
and  drought  cause  them  to  open.  Moreover, 
they  are  wanting  in  all  roots,  as  well  as  in  plants 
that  live  constantly  under  water.  They  do  not 
therefore  serve  for  the  absorption  of  water.  Nor 
are  they  intended  for  evaporation;  for  if  we 
allow  a  plant  which  has  been  detached  from  its 
roots  to  die,  although  the  pores  close  after  some 
time,  evaporation  still  continues,  so  long  as  any 
fluid  remains  in  its  interior.  It  has  been  ob- 
served, moreover,  that  the  corollas  and  fridta, 
which  are  destitute  of  cortical  pores,  yet  produce 
an  abundant  evaporation.  M.  Link  supposed 
them  to  be  excretory  organs,  but  this  cannot  be 
the  case^  as  they  always  coirespond  to  empty 
spaces.  The  real  office  of  the  cortical  pores 
seems  to  be  to  give  passage  to  air.  But  it  is  not 
easy  to  determine  with  c^tainty  whether  they 
serve  for  inspiration  more  than  expiration,  or 
for  both  these  frmctions  alike.  If  we  consider 
that  at  night,  when  the  laige  pores  of  the  epi- 
dermis are  closed,  leaves  absorb  carbonic  acid 
gas  dissolved  in  the  dew,  which  undoubtedly 
penetrates  into  the  cellules  by  passing  through 
their  membrane;  and  if  we  reflect,  moreover, 
that  these  leaves  decompose  carbonic  acid  gas, 
when  the  pores  are  open,  that  is,  during  the  day, 
we  may  suppose  them  to  be  solely  destined  for 
the  exhalation  of  oxygen.  This  use  becomes 
still  more  probable,  when  we  add  that  the 
corollas  which^  according  to  Decandolle's  obser- 
vations, are  destitute  of  pores,  are  equally  desti- 
tute of  the  faculty  of  disengaging  oxygen. 

The  surface  of  the  epidermis  sometimes  pre- 
sents certain  organs  named  lenHctdar  glands,  or 
lenHeell^y  which  appear  under  the  form  of  sxnall 
spots  elongated  in  the  longitudinal  direction  in 
young  branches,  and  in  the  transverse  direction 
in  older  branches.  No  traces  of  them  have  yet 
been  discovered  in  the  monocotyledonous  or 
aootyledonous  plants.  They  are  also  wanting 
in  the  herbaceous  plants  of  the  dicotyledonous 
class.  They  are  very  distinct  on  the  epidermis 
of  the  birch,  and  especially  on  that  of  euonynuu 
wrrucomu,  where  they  are  very  prominent  and 
close.  From  these  lenticelles  ^ring  the  roots 
which  certun  trees  develope  upon  their  stem,  or 
those  which  form  when  a  branch  is  immersed  in 
the  ground,  as  in  the  operation  of  propagating 
by  layers.  They  may  therefore,  in  some  measure, 
be  considered  as  root-buds. 

From  the  surfiace  of  the  cuticle  also  spring  the 
hairs  of  various  kinds  which  are  observed  on 
many  plants. 

The  herbaceous  envelope.  Under  the  epider- 
mia is  observed  a  layer  of  cellular  tissue,,  con- 
necting the  former  with  the  cortical  layers,  and 
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named  the  herbaeecui  envelope.  Its  colour  is 
generally  green  in  yonng  stems.  It  covers  the 
tninky  tiie  branches  and  their  divisionsy  and  fills 
up  the  spaces  which  exist  between  the  ramifica- 
tions of  the  nerves  of  the  leaves.  To  this,  Du- 
trochet  applies  the  name  of  the  wOer  medulla^ 
in  opposition  to  that  of  ifmer  meduUoy  which  he 
gives  to  the  pith.  Its  colour  is  not  d^ved  from 
the  cellular  tissue  of  which  it  is  composed,  but 
is  owing  to  the  small  grains  of  globulins,  situated 
in  the  walls  of  the  cellules,  and  which  Dutro- 
chet  considers  as  nervous  corpuscules. 

The  herbaceous  envelope,  or  outer  medulla, 
frequently  contains  the  proper  juices  of  vege- 
tables, which  are  enclosed  in  particular  canals  or 
resen'oirs.  It  is  readily  repaired  on  the  stem 
of  woody  vegetables;  but  tlus  phenomenon  does 
not  take  place  in  annual  plants.  It  appears  to 
have  an  organization  and  uses  similar  to  those 
of  the  pith  contained  in  the  medullary  tube. 
When  this  herbaceous  envelope  acquires  great 
thickness,  and  peculiar  physical  qualities,  it 
constitutes  the  part  known  by  the  name  of  cork 
in  the  cork  tree,  (qttercus  suber)  and  some  other 
plants.  The  herbaceous  envelope  is  the  seat  of 
one  of  the  most  remarkable  chemical  phenomena 
which  vegetable  life  presents:  in  its  interior, 
and  that  by  a  cause  which  it  is  difficult  to  un- 
derstand, the  decomposition  of  the  carbonic  acid 
absorbed  from  the  air  by  the  plant,  is  efibcted, 
the  carbon  remaining  in  the  interior  of  the  vege- 
table, while  the  oxygen  that  has  been  disengaged 
is  thrown  out.  It  is  to  be  remarked,  however, 
that  this  decomposition  takes  place  only  when 
the  plant  is  exposed  to  the  rays  of  the  sun, 
whereas  the  carbonic  add  is  thrown 'out  unde- 
composed  when  the  vegetable  is  withdrawn 
from  the  influence  of  that  luminary.  This  oi^gan 
is  partly  renewed  each  year.  It  idso  p^orms  a 
very  important  part  in  the  process  of  vegetation. 
At  the  return  of  summer,  it  incites  the  sap  to 
ascend  towards  the  buds,  and  thus  becomes  one 
of  the  most  powerful  agents  in  producing  their 
growth  and  development  into  leaves. 

The  herbaceous  envelope  is  very  easily  dis- 
covered on  the  young  branches  of  a  tree,  it  being 
the  part  exposed  when  the  epidermis  is  removed. 

The  cortical  layers^  or  outer  bark,  do  not  al- 
ways exist,  and  are  occasionally  so  slightly  de- 
veloped, and  so  little  distinct  fr^m  the  Uber,  that 
it  becomes  very  difficult  to  recognise  them. 
They  are  placed  beneath  the  herbaceous  envelope, 
and  are  applied  upon  the  outermost  layers  of  Uie 
liber,  frx}m  which  they  can  hardly  be  distin- 
guished. In  no  vegetable  are  they  more  appar- 
ent, or  more  remarkable  for  the  singular  disposi- 
tion of  the  tissue  of  which  they  are  composed, 
than  in  the  lace-tree,  in  which  Uiey  form  several 
layers  above  each  other,  which,  on  being  stretched 
out,  bear  a  perfect  resemblance  to  some  kinds  of 
linen,  or  represent  lacework  of  pretty  regular 


texture.  In  most  plants,  however,  it  b  difficult 
to  distinguish  this  part  from  the  liber. 

The  libery  or  inner  bark^  or  true  bark,  as  it  is 
sometimes  called,  lies  immediately  in  contact 
with  the  alburnum,  or  first  circle  of  woody  fibre. 
It  is  composed  of  a  vascular  network,  the  elon- 
gated meshes  of  which  are  filled  with  odlnlar 
tissue.  It  is  seldom  that  it  can  be  easily  separ- 
ated into  distinct  lamine,  or  plates,  which  have 
been  compared  to  the  leaves  of  a  book,*  but  this 
effiMst  may  almost  always  be  obtained  by  mace- 
ration. 

The  diflerent  lamins  of  which  the  liber  is 
composed,  and  which  have  been  successively 
fi>rmed,  have  thin  layers  of  cellular  tissue  inter- 
posed between  them.  When  the  liber  is  macer- 
ated, this  cellular  tissue  is  destroyed,  and  allows 
the  lamine  to  be  separated. 

like  all  other  parts  of  the  bark,  the  liber  is 
capable  of  bdng  replaced  when  it  has  been 
removed.  Before  it  can  be  reproduced,  however, 
the  part  firom  which  it  has  been  detached  must 
be  guarded  from  the  contact  of  air.  This  im- 
portant fiu^  we  owe  to  Du  HameL  That  excellent 
naturalist,  to  whom  vegetable  physiology  is  in- 
debted for  so  many  happy  discoveries^  removed 
a  portion  of  bark  from  a  vigorous  tree  in  foil 
vegetation.  He  secured  the  wound  against  the 
contact  of  air,  and  presently  saw  exuding  frt>m 
the  snr&oe  of  the  woody  body,  and  the  edges  of 
the  bark,  a  viadd  substance,  which,  spreading 
over  the  wound,  acquired  consistence,  became 
green  and  cellular,  and  reproduced  the  portion 
of  liber  that  had  been  removed. 

To  this  visdd  substance,  which  exudes  from 
the  denuded  parts  to  reproduce  the  liber,  Grrew, 
and  after  him  Du  Hamd,  gave  the  name  of  cam- 
bium. Several  authors  are  of  opinion  that  the 
cambium  is  nothing  else  than  the  descending 
and  elaborated  sap.  This  opinion  becomes  the 
more  probable,  when  we  reflect  that  this  viscid 
fluid  performs  exactly  the  same  functions  in  the 
animal  economy  as  those  generally  attributed  to 
the  descending  sap,  which  is  conveyed  by  the 
same  parts. 

Whatever  be  the  origin  of  the  cambium,  it 
performs  a  very  important  part  in  the  growth 
of  the  stem.  For,  in  all  the  theories  that  ha^-e 
been  advanced  with  the  view  of  explaining 
that  phenomenon,  its  presence  is  indispensable, 
as  we  shall  presently  show,  when  we  come  to 
treat  of  the  growth  of  dicotyledonous  stems. 

Numerous  experiments  prove  that  the  liber  is 
absolutely  necessary  for  vegetation.  A  gimft 
does  not  succeed  unless  its  liber  be  in  contact 
with  that  of  the  tree  on  which  it  is  inserted; 
and  a  slip,  whose  lower  part  is  destitute  of  liber. 


*  Before  the  msnufaotnre  of  paper,  the  inner  baik  of 
■ome  trees  was  used  aa  a  nibatitato;  hence,  the  deriva- 
tion of  liber,  a  book. 
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does  noi  take  itx^  If  a  circular  band  of  liber 
be  nmo?ed  from  the  trunk  of  a  tree,  in  such  a 
mamier  as  to  leare  the  woody  body  ezpoeed,  not 
only  win  all  the  parts  of  the  tree  abore  this 
band  cease  to  be  dereloped  the  foUowing  year, 
bat  the  entire  tree  will  ultimately  perish.  This 
piQoeei^  called  girdling,  the  Americans  have  re- 
coane  to  in  clearing  their  forests. 

Hie  hber  is  hardened  each  year,  and  new 
layen  are  formed  at  its  inner  sur&oe,  by  means 
of  the  cambium. 

ABummm  or  faUe  wood.  The  ontennost 
woody  layers,  or  those  which  are  in  contact 
widi  the  liber,  constitute  the  aBmrnum.  This 
snbetanoe  is  not  distinct  from  the  wood  properly 
80  eaDed,  the  layen  of  which  are  situated  be- 
neath it  It  is  wood,  but  wood  in  a  young 
etate,  and  not  yet  poeseased  of  all  the  hardness 
end  tenacity  which  it  is  ultimately  to  present. 
Aeeoidingly,  the  alhuznmn  exhibits  precisely 
the  same  structure  as  the  wood,  although  its 
tisBiie  is  formed  of  fibres  that  are  weaker,  more 
distant  from  each  other,  and  generally  of  a  paler 
tint 

The  difierence  of  colour  between  the  wood 
and  alburnum  is  very  remarkable  in  trees  whose 
wood  is  Tciy  hard  and  compact,  and  especially 
in  those  in  which  it  is  more  or  less  of  a  deep 
oobur.  Thus  in  ebony  and  logwood,  the  wood 
pn^wily  so  called  is  black  or  deep  red,  whUe  the 
layen  of  albumnm  are  of  very  light  grayish 
tint  But  in  trees  which  hare  white  and  coarse- 
gnined  wood,  the  difference  between  the  woody 
layen  and  alburnum  is  rery  slight 

Tk$  wood  derives  its  origin  from  the  inner- 
most layers  of  the  alburnum,  which  become 
saeeesBtrdy  harder,  and  are  ultimately  conyerted 
into  true  wood.  The  latter  is  therefore  com- 
posed of  an  ihe  dreular  layers  situated  between 
the  alburaum  and  the  meduHary  tube.  At  a 
eertain  period  in  the  lifo  of  the  v^etable,  there 
an  formed  each  year  a  layer  of  wood  and  a  layer 
of  albumum;  in  other  words,  the  innermost 
layer  of  the  alburnum  is  conyerted  into  wood  in 
proportion  as  a  new  layer  of  albumum  is  pro-, 
dneed  at  Uie  outside,  so  that  eyeiy  year  a  new 

eooeentric  band  is  added  to  those  preyiously 


The  wood  is  generaUy  the  hardest  part  of  the 
tnmk;  bat  its  hardness  is  not  the  same  in  all 
the  layers  of  which  it  is  composed.  In  dicotyle- 
donous trees,  the  innermost  layers,  which  are 
(dso  the  oldest,  are  more  soKd  and  more  compact 
thsn  the  outer,  which  generally  approach  the 
eflnmmm  in  these  respects.  The  transition  from 
wood  to  albumum  is,  in  most  cases,  hardly  per- 
ceptive, thdr  colour  being  commonly  the  same; 
but  sometimes  the  difierence  is  yery  decided,  as 
we  hsye  already  remarked  with  reference  to 
rfwny  and  logwood. 

A  not  leas  remarkable  difference  between  wood 


and  albumum  exists  in  the  circumstance  that 
the  latter  is  entirely  destitute  of  yeasels,  while 
they  are  distinctly  perceiyed  in  the  wood.  The 
yessels  of  the  wood  are  folse  trachee  and  porous 
yessels,  but  neyer  trae  trachee  or  trae  spiral 
yessels.  By  means  of  these  tubes,  which  are 
sometimes  dispersed  without  order  in  the  sub- 
stance of  the  wood,  and  sometimes  collected  into 
bundles,  the  sap  is  oonyeyed  into  the  substance 
of  the  trunk.  But  a  period  airiyes  when,  through 
the  progress  of  age,  tiie  walls  of  these  yessels  be- 
come thickened,  their  cayity  diminishes,  and  at 
lengUi  eyen  disappears,  and  the  course  of  the 
fluids  is  for  oyer  arrested  in  the  woody  sub- 
stance. 

Du  Hamel  yery  clearly  demonstrated  the  trans- 
formation of  the  albumum  into  wood.  He 
passed  a  silyer  wire  into  the  layers  of  albumum, 
brought  its  two  extremities  out,  and  tied  them. 
Some  years  after,  haying  cut  the  b|^ch,  and 
examined  the  wires  which  he  had  passed  into 
the  albumum,  he  found  them  embedded  in  the 
wood,  which  preyed  that  the  albumum  had 
been  conyerted  into  wood. 

The  moduUa/ry  tube  occupies  the  centre  of  the 
stem,  lining  the  innermost  layer  of  the  wood, 
and  containing  the  pith.  Its  walls  are  formed 
of  yery  k>ng  parallel  yessels,  longitudinally  dis- 
posed. These  yessels  are  trachece,  folse  trachee, 
and  porous  yessels.  The  form  of  this  tube  yaries 
considerably  in  different  plants,  being  frequently 
roundish  in  its  transyerse  section,  sometimes 
oyal,  compressed,  or  with  three,  four,  flye, 
or  more  angles.  Its  form  appears  to  be  deter- 
mined by  the  position  of  the  leayes  upon  the 
branches ;  thus,  when  the  leayes  are  opposite, 
the  transyerse  section  of  the  medullary  canal  is 
elliptical,  as  in  the  ash ;  if  they  are  yerticillate 
in  threes,  it  is  triangular,  as  in  the  rose-bay,  and 
so  forth.  This  law,  howeyer,  presents  numerous 
exceptions;  as  the  hortensiOy  which  with  op- 
posite leayes,  has  a  regular  hexagonal  medullary 
tube. 

The  medullary  tube,  once  formed,  neyer 
changes  its  figure  and  dimensions,  but  remains 
the  same  during  the  whole  life  of  the  yegetable. 
It  is  therefore  erroneous  to  say  that  it  gradually 
contracts  upon  itself,  and  at  length  disappears, 
as  the  plant  grows  oM. 

The  pUh  or  timer  meduHoy  n  the  loose,  trans- 
parent, light,  and  spongy  substance,  formed  al- 
most entirely  of  cellular  tissue,  in  its  most  simple 
state,  which  fills  the  medullary  tube.  A  few 
yessels  seem  to  run  through  it  in  the  longitudinal 
direction.  Its  cellules  are  generally  yery  regular. 
Like  those  of  the  cellular  tissue  m  other  parts, 
they  an  communicate  with  each  other.  Some- 
times, and  especially  in  young  branches  and 
herbaceous  plants,  the  cellular  tissue  of  the  pith 
is  abundantly  supplied  with  fluids,  and  filled 
with  granula^ona  of  a  green  colour,  an  may  be 
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Been  on  breaking  a  branch  of  elder,  one  year  old, 
in  which  the  pith  presents  the  i^pearanoe  of  a 
green  and  very  moist  fleshy  body.  Bnt^  in  the 
progress  of  vegetation,  all  these  substanoei,  which 
are  in  a  manner  for^gn  to  the  proper  nature  of 
the  pith,  disappear,  and  there  renuuns  in  the 
medullary  tube  nothing  but  a  transparent  lissae. 

In  some  yegetables,  as  the  stem  grows,  the 
medullary  canal  becomes  in  part,  and  sometimes 
altogeiiher,  empty,  tiie  whole  pith  finally  disap- 
pears, and  the  stem  becomes  1m>11ow  or  fistulous. 
This  is  observed  in  many  plants  of  the  fimdly 
of  Umbellifene. 

The  pith  oommunkates  with  the  cellular  and 
herbaceous  layer  of  the  bark  by  means  of  peculiar 
prolongations,  which  it  sends  through  ihe  woody 
body.  To  these  prolongations,  which  are  dis- 
posed in  a  transverse  section  of  the  trunk,  like 
rays  divergmg  from  the  o^itre  to  the  cireumfsr- 
enoe,  the  ytmes  x>f'ituerikmi^  mtdmUaifjf.  prokm- 
gtsHonSy  or  meMidry  rc^  have  been  given ;  Bee 
Plate  I.  fig.  '2.'*  Ihty  eateblish  a  direct  oom- 
munioatton  between  th^  pith  and  the  extemal 
cellular  tissue  of  the  stem. 

The  meduUary  rays  aroalto  to  be  found,  m  the 
greater  pert,  of  the  thidatess  of  the  bark,  sinoe 
they  serve  to  establish  a  communication  between 
the  internal  tnedulla  and-the  external  medulla ; 
but  those  of  the  bark  have  not  a  direct  com- 
munication with  iboae  of  the  woody  layers. 
Professor  Amid  hn  found  them  to  be  formed 
of  small  porous  tabes,  transversely  plaoed,  eon* 
taining  nothing  but  air,  and  establishing  a  c6m- 
munication  betweeir  the  internal  and  extesnal 
parts  of  the  plant* 

Yarioms  opinions'  have  been  formed  regarding 
the  use  of  the  pith.  According  to  the  celebrated 
Hales,  it  is  the  eas^tial  oigan  <^  y^^etiidOii. 
Being  elastic  and  dilaitable,  it  acts  like  a  ailing 
upon  the  ptiier  p^ts^  which  it  thns  urges  on* 
wards  in  their  deVdopement.  Others,  again, 
consider  it  as  a  totally  inert  body.  Dutrochet 
revived  the  opinion  of  Hales,  and  makes  the 
pith  perform  a  very  important  part  in  the  phe- 
nomena of  the  growth  of  vegetables.  These 
opinions  wiU  be  considered  afterwards. 

Such  are  the  various  organs  which  we  find  on 
analysing  the  stem  of  dicotyledonous  vegetables. 
AH  these  parts,  however,  are  fiir  finom  being,  in 
every  case,  united  and  visible  in  tf^o  same  plant. 
Sometimes  they  are  so  confounded  with  each 
other,  that  it  vi  impossible  to  oUstinguishand 
separate  them.  But,  when  the  most  complic^ed 
structure  of  a  part'  is  known,  it  becomes  easy 
to  imag^  the  organs  whidi,  in  certain  cases, 
may  happen  to  be  wanting. 

MtmoQ^^Monaui  items.  In  general,  the  stem 
of  the  monoeotyledones  is  more  lengthened  and 
more  simple  than  that  of  the  dicotyledonous 
trees.  It  is  Tery  seldom  that  it  divides  into 
branches,  Hke  that  which  we  have  just  ex- 


amined.   The  stipe  of  a  monoeotyledonoiB  tnes, 
as  the  pdm,  when  cut  aeroa^  does  iiot>  Uka  ihe 
tnutk  of  aa  oak,  an  dm,  or  any  other  of  oar 
forest  tteea,  present  a  regular  and  cynuBBtrioal 
aii^ect,  aridng  from  circalar  aones  of  siood,  al- 
burnum, liber,  and  bark,  always  dispoasd  in  the 
same  order,  and  a  medullary  canal,  always  aani- 
pying  the  central  part  of  the  0k«m.    Have  all 
these  parts  seem  united,  or  rather  oonfijvbded 
together.    The  pith  fiUs  up  the  whole  diamatar 
of  the  stem ;  the  wood,  disposed  in  lon§Kta&ial 
foscioali,  b  scarcely  distingiidshable  In  the  midst 
of  the  medullary  substanee.    The  bark  does  not 
always' exist ;  and,  when  present,  it  is  so  little 
distinct  from  the  other  parts  of  the  stem,  that 
its  use  as  an  extemal  covering  is  not  af/pmaxL 
In  the  dicotyledonous  trees^  the  hardest  part  is 
that  which  is  nearest  the  oraitre  of  the  stem, 
because  it  is  formed  of  the  oldest  woody  l^ers. 
The  rsTsrss  is  the  case  in  ihfe-  nioiioee^JhplettWM 
trees,  the  part  nearest  the  cireomfovenee  hdag 
found  in  them  to  possess  the  greatest  solidity. 
In  the  dicotyledonous  treefei^  the  oldeet  h^n 
are  (Ett  the  centre;  while,  in  the  other  ckm, 
they   occupy  the   ctrcAinf^rence.     This   wiU 
be  easily  understood,  when  we.  shall  havb  te- 
plained  the  peculiar  mamicr  in  v^hich  the  stem 
of  the  monocotyledonoas   trees  gro^srs^     The 
fibrous  bundles  of  the  stem,  which  frequently 
unite  together  by  their  httertd  parta^  so  as  to 
form  a  more  or  less  r^^ular  network,  are,4s  in 
the  diootyledones^  aooompabiedby  porous  vessels, 
traehece,  and  folse  tradieie,  destined  to  convey 
the  sap,  and  other  nutriti^Mis  fluids,  to  M  parts 
of  the  stem. 

The  monoootyledonous  trees  are  ih«i^»n) 
distinguished  from  the  dicotyledonous  not  only 
by  the  structure  of  thcfir  seed%  bui  also 
by  that  of  thdr  stem.  The  latter,  which  is 
general^  simple  and  cylindrical^  does  not,  like 
the  trunk  of  the  oak  and  elm^  preset  layers  of 
wood  emdosing  each  other,  and  4iiq[>oeed  regularly 
aioimd  a  central  canal  containing  the  pith ;  but 
the  pith  forms  the  whole  thickness  of  the  trunk ; 
and  the  woody  fibres,  instead  of  being  cdleeted 
and  brought  dose  to  each  other,  are  separated, 
and  have  their  bundles  scattered  in  the  midst  of 
the  spongy  substance  of  the  pith. 

In  Plate. I.  are  represented  magnified  views 
of  sections  of  different  kinds  of  wood.  Fig.  1, 
represents  a  portion  of  a  thin,  transverse  slioe, 
takoi  from  a  monoootyledoiyus  plant ;  the 
tt^er  camem  Here  there  is  no  i4>pearanoe  of 
pith,  but  a  uniform  cellular  mass  from  the 
centre  to  the  circumference ;  laiger  openings  are 
seen  regularly  interbreed  among  the  smaller 
ones.  In  the  pine  tribe,  induding  all  the  species 
of  firs,  junipers,  yew,  &c.,  a  vertical  section,  fig« 
2,  exhibits  a  regular  net  work  of  hexagonal 
cells ;  in  the  centre  is  the  pith  or  meduUa,  a,  the 
lines  h  &,  represent  the  medullary  rays,  formed 
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of  ccndemied,  fibious  iiaane^  and  pn>oeedii)gfrom 
tiweentialpith  tothe  liber  or  inner  bark,  Atcc, 
aro  aeen  other  Hnea  of  coocantrated  fibrous  tiane, 
forming  part  of  concentrie  cirdee^  which  com- 
mence near  the  oentra,  and  Miovr  each  other  at 
tntcrralB  to  the  ciroiunfoenoe.  Theee  are  the 
amnikr  kycn^  and  mark  out  the  growth  of  each 
saeeesBiYe  year.  A  lew  large  openings,  or  la- 
eonc,  are  teen  interqpened  throng  the  general 
stractue  of  hezi^iial  cdla.  Slg.  3^  is  a  verti- 
cal section  of  the  oak,  affardiqg  a  specimen  of 
Untniedioo^rledoiionaclaas.  Here  there  is  the 
eeotiai  pith  a,  Tnednlbny  layers  b  h,  the  an- 
nular layers  €  c^  the  alboranm  d^  liber  0,  and 
epIdenBis/;  Tha  small  hexagonal  oells  are  also 
hoe  pfesent ;  bat  a  nnmber  of  larger  oval  open- 
bgs  are  also  irr^^nlaily  dispersed  throng^  the 
whole.  Figs.  4^  5,  69  are  vertical  sections  of 
the  fir ;  fig.  4y  k  a  vertical  section  made  at  right 
aagiis  to  the  mednllary  rays,  and  exhibits  a 
nsmber  of  oval  di^a,  or  lateral  sections  of  the 
ccflnlar  tabes ;  fig.  6,  ia  a  section  of  the  same 
tree,  made  parallel  to  the  medullazy  rays.  Fig. 
7,  it  a  transverse  section  of  the  sogar  cane,  highly 
magnified;  fig. 8,  a  transverse  secticm  of  the  oak; 
fig.  9,  a  transvene  section  of  the  elm. 

Now  that  the  intemal  stractore  of  the  difierent 
kinds  of  stem  is  known,  it  will  be  more  easyftMr 
OS  to  examine  that  which  the  roots  present. 
The  roots  ars  generally  oiganised  like  the  stems. 
Thus,  in  dicotyledonous  trees,  a  transverse  section 
of  the  roots  presents  concentric  sones  of  wood 
disposed  in  a  circalar  form,  and  encLoeed  one 
within  the  other.  It  has  been  said  that  the  best 
diitinetion  brtween  the  stem  and  the  root,  is 
*fband  in  the  circnmstanoe  that  the  latter  is  des- 
tttate  of  a  medullary  canal ;  while,  on  the  con- 
trary, it  is  known  that  it  always  exists  in  dico- 
t^dedonoos  trees.  From  this  it  necessarily  fi>l- 
bws,  that  the  medullary  insertions  ars  also 
wanting  in  the  roots. 

This  difiierenee,  however,  ^^»ears  of  little  im- 
portance, and  even  entirely  at  variance  with 
ftets.  Indeed,  it  will  be  fimnd,  in  a  great  num- 
ber <^  v^ietables,  that  the  medullary  canal  of 
the  stem  is  prolonged  without  any  interruption, 
into  the  body  of  the  root.  K  the  stem  and  root 
of  a  horse-chesbrat,  of  two  years  old,  be  split 
ia  the  Icmgitudinal  direction,  ib%  medullary  canal 
of  the  stem  will  be  seen  extending  to  the  lowest 
part  of  the  root.  We  find  the  same  fq>pearances 
tn  the  young  plant  of  the  sycamore  or  maple. 
Dot  very  frequently,  the  medullary  canal,  wMch 
ivasveiy  distinct  in  the  plant  soon  after  germin- 
itkm,  gradually  diminiBh«s  and  at  last  dissp- 
pears  as  v^etadon  goes  on;  so  that,  in  the 
root  of  the  adult  p]8nt,it  is  no  longer  to  be  sera. 
CoDsequently  we  cannot  assume  as  a  distinctive 
anatomical  character  between  the  stem  and  the 
root»  the  want  of  a  medullary  canal  in  the  latter, 
iinoe  it  almost  always  exists  in  the  radicle  of 


the  germinating  seed,  and  often  in  the  root  of 
many  vegetables,  long  after  the  first  period  of 
their  life;  The  tapering  roots,  however,  even 
those  which  are  the  largest,  never  present  it  in 
their  ramifications. 

Until  lately,  the  want  of  traehec  in  the  root 
had  been  considered  as  affording  a  distinctive 
eharacter  between  the  anatomical  structure  of 
the  root  and  that  of  the  stem ;  but  two  of  the 
Greiman  naturalists  who  have  made  the  most 
important  observations  in  vegetable  anatomy, 
link  and  Treviranus^  have  fi>und  these  vessds 
in  the  root  of  certain  plants ;  and  still  more  re- 
cently, M.  Amid  has  unrolled  traoheie  in  the 
roots  of  severaL 

The  difference  which  we  have  seen  to  exist 
in  the  organization  of  the  trunk  of  the  dicoty- 
kdones,  and  of  the  stipe  of  the  monocotyledones, 
is  equally  observed  in  their  roots.  In  fact,  in 
the  monoootyledqnes,  a  vertical  root  is  never 
fimnd  finrming  a  continuation  of  the  stem.  This 
disposition  is  a  consequence  of  the  mode  in  which 
the  seed  is  developed  at  the  period  of  germina- 
tion, since,  as  we  shall  see  more  particularly 
whesi  we  speak  of  that  function,  the  central  and 
principal  radicle  is  always  destroyed  soon  after 
germination. 

There  is  another  very  remarkable  difference 
between  roots  and  stems.  The  latter,  in  general, 
grow  in  height  by  every  portion  of  their  extent, 
while  the  roots  lengUken  at  their  extremity 
only.  This  was  demonstrated  by  Du  Hamel's 
experiments.  If  little  marks^  at  the  distance 
of  an  inch,  are  made  in  a  young  stem,  at  the 
moment  of  its  developement,  it  will  be  seen, 
when  the  growth  is  terminated,  that  the  spaces 
between  these  marks  have  been  greatly  enlarged. 
If  the  experim^it  be  repeated  on  the  roots,  it 
will  be  lound  that  the  spaces  remain  tmaltered, 
while  the  root  itself  has  been  lengthened,  which 
proves  that  the  increase  in  length  has  taken 
place  by  its  extremity  only. 

The  branches,  in  their  mode  of  growth,  ex- 
hibit nearly  the  same  appearances  as  the  tnmk 
from  which  they  proceed.  They  originate  in  a 
bud,  and  form  also  a  cone  that  consists  of  pith, 
wood,  and  bark,  or  rather,  they  form  a  double 
cone.  For  the  insertion  of  the  branch  into  the 
trunk  resembles  abo  a  oone,  whose  base  is  at  the 
circumference,  and  whose  apex  is  at  the  centre ; 
at  least,  if  it  is  formed  in  the  first  yecu*  of  the 
pknfs  growth,  on  the  shoot  of  the  present  year ; 
but  fidling  short  of  the  centre  in  proportion  to 
the  lateness  of  its  formation,  and  number  of  in- 
tervening layers.  Like  the  trunk  and  root,  it 
faicreases  also  in  width  by  the  accession  of  new 
layers^  and  in  length  by  the  addition  of  new 
shoots,  at  least  in  as  much  as  regards  its  external 
portion ;  exhibiting,  however,  some  slight  pe- 
culiarities, in  as  fiir  as  regards  its  insertion.  The 
apex  being  never  carried  nearer   to  the  centre 
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than  at  the  period  of  its  first  formation,  and  the 
inserted  porUon  elongating  only  in  consequence 
of  the  aocnmnlation  of  the  new  layers,  hy  which 
the  diameter  of  the  trunk  is  increased.  In  its 
width,  however,  it  increases  like  the  eztemal 
portion,  hy  the  addition  of  new  layers  pervading 
the  alburnum  of  the  trunk,  to  which  it  is  in- 
timately united  by  the  intermixture  of  their 
respective  fibres,  forming  a  firm  and  compact 
knot ;  this  may  be  seen  by  cutting  across  a  fir 
tree  immediately  above  or  bdow  a  branch ;  fi>r 
the  blanches  are  not  fi>rmed  merely  by  means  of 
a  horizontal  extension  of  the  longitudinal  tubes 
of  the  trunk,  but  are  each  as  it  were  a  distinct 
individual,  of  which  the  external  cone  is  the 
trunk,  and  the  internal  oone  the  root.  Hence, 
the  trunk  is  to  the  branches  what  the  soil  is  to 
the  plant,  the  source  of  its  nourishment  and 
stability.  The  branches  of  trees  assume  almost 
all  varieties  of  position,  from  the  reflected  to 
the  horijEontal  and  upright;  but  the  lower 
brandies  of  trees  are  said  to  be  generaUy  par- 
allel to  the  surfiMse  of  the  soil  on  which  they 
grow,  even  though  that  sur£use  should  be  the 
sloping  side  of  a  hiU,  awing,  as  it  has  been 
thou^t,  to  the  growth  of  a  greater  number  of 
buds  on  the  side  that  forms  the  obtuse  ang^ 
with  the  soil,  in  consequence  of  its  being  exposed 
to  the  action  of  a  greater  mass  of  air. 


CHAP.  VII. 


eBOWTB  OF  THB  STEM. 


All  vegetables  grow  in  diameter.  It  is  suffi- 
cient to  cast  our  eyes  on  the  trees  which  v^e- 
tate  around  us,  to  be  o(«vinced  of  this  truth ; 
nor  has  any  person  ever  denied  it.  But  by  what 
mechanism  is  this  growth  effectedl  On  this 
point  there  is  the  greatest  disagreement.  Of  the 
difierent  opinions  which  have  been  advanced  by 
physiologists,  we  shall  select  the  three  most  im- 
portant, whidi  are  these : — ^1.  Growth  is  effiected 
by  the  annual  transformalion  of  liber  into  albur- 
num ;  2.  By  the  development  of  buds ;  3.  By 
the  cambium^  which  every  year  forms  a  distinct 
layer  of  liber  and  alburnum.  In  the  first  place, 
it  has  been  stated  that  the  growth  in  diameter 
is  efiected^  in  dicotyledonous  trees,  by  the  an- 
nual transformation  of  the  liber  into  alburnum, 
of  the  alburnum  into  wood,  and  by  the  succes- 
sive renewal  of  the  liber.  Such  is  the  founda- 
tion <^  Du  Hamel's  theory,  which  that  cele- 
brated author  has  gives  at  length  in  his  natural 
history  of  trees. 

We  shall  take  the  stem  at  the  period  oi  its 
first  development,  that  is  when,  in  consequence 
of  germination,  it  emeiges  from  the  seed  which 
oont^ned  it,  and  hegixm  to  appear  externally. 


All  parts  of  the  vegetable  that  are  contained 
in  the  seed,  previous  to  germination,  are  formed 
exdusivdy  of  a  dense  and  regular  cellular  tissue. 
The  stem,  like  the  other  oigans,  is  found  to  be 
entirely  destitute  of  vessels.  Properly  speaking, 
there  are  perceived  no  traces  of  bark,  pith,  liber, 
&c  But  scarcely  has  germination  commenced— 
scarcdy  has  the  stem  b^un  to  shoot  up,  when 
we  see  tracheie,  ftlse  trachec,  and  porous  vesseli 
forming,  and  by  their  union  consdtuting  the 
walls  of  the  medullary  tube.  This  internal  part 
of  the  stem  is  the  first  that  is  apparent  and  be- 
comes oiganized.  The  pith  is  contained  within 
it ;  but  it  is  as  yet  green,  and  filled  with  wateiy 
fluids.  The  outer  sur&oe  of  the  medullary  tube 
is  soon  observed  to  become  covered  with  a  fluid 
cellular  tissue.  This  is  the  first  layer  of  cam- 
bium, which,  on  the  one  hand,  forms  the 
first  liber,  and,  on  the  other,  constitutes  the 
cortical  layers.  This  liber  is  presently  to  be 
converted  into  alburnum,  in  proportion  as  a  new 
layer  becomes  oiganized  to  replace  the  first.  The 
following  year,  the  new  liber  forms  a  second 
zone  of  alburnum,  and  thus  successively,  each 
year,  a  layer  of  alburnum  is  converted  into  true 
wood,  while  the  liber  itself  acquires  the  proper- 
ties and  nature  of  alburnum.  This  regular  de- 
velopment of  the  stem  explains  the  formation 
of  the  concentric  layers  or  zones^  which  are  ob- 
served on  a  transverse  section  of  the  stem  of  a 
dicotyledonous  tree.  But  these  layers  are  not 
all  of  the  same  thickness,  and  frequently  the 
thickness  is  not  equal  in  the  whole  drcumference 
of  the  same  layer.  An  attentive  observation 
easily  explains  this  singular  disposition.  It  Las 
been  remarked,  that  tiie  greatest  thickness  of ' 
the  woody  layers  always  corresponds  to  the  side 
on  which  the  lai^gest  roots  are,  found,  and  which 
have  consequentiy  extracted  a  more  abundant 
nutriment  fix>m  the  earth.  Thus,  trees  that  are 
situated  on  the  edge  of  a  wood  always  have 
thicker  woody  layers  on  their  outer  side,  be- 
cause the  roots,  meeting  no  obstades,  extend 
themsdves  &rther  in  that  direction  Hmn  in  any 
other,  and  acquire  a  larger  size. 

In  this  theory  of  Du  Hamel's,  we  see  that 
the  liber  performs  the  most  important  part  in 
the  formation  of  the  woody  layers,  it  being  each 
successive  year  oonverted  into  a  new  layer  of 
alburnum,  which  is  added  to  those  previously 
existing. 

The  liber  being  the  essential  organ  of  vegeta- 
tion, and  dianging  its  form  and  consistence  each 
year,  it  was  necessary  that  nature  should  also 
have  provided  means  for  reproducing  it  annually. 
This,  in  fiiet,  is  the  case.  If  we  examine  atten- 
tively the  successive  devdopment  of  the  dif- 
ferent organs  which  compose  the  stem  of  the 
diootyledones,  we  see  that  in  the  first  year,  a 
gelatinous  fluids  to  which  Grew  and  Du  Hamd 
have  given  the  name  cf  cambium^  occurs  between 
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tlie  oortieal  hjers  and  the  medullary  tube.  This 
peealiar  fluid  contains  the  fiist  rudiments  of  or- 
gsmation.  In  proportion  as  the  yonng  stem  is 
derdoped,  the  innermost  layer  of  this  fluid  ac- 
qiures  o(»iflisteneey  is  organised,  becomes  hard- 
ened, and  changes  into  Hber,  which  at  the  end 
of  the  fiist  year,  is  found  to  be  converted  into  a 
soft  and  half-formed  woody  substance.  Autumn 
anira^  and  vegetation  is  arrested  in  this  state. 
The  outer  layer  of  the  cambium,  which  has  not 
jet  entirely  changed  its  nature,  remains  station- 
aiy,  and  as  it  were  torpid.  But,  at  the  return 
of  spring,  when  the  gentle  heat  of  the  sun 
awakens  vegetables  from  their  winter's  sleep, 
the  oimbium  resomes  its  vegetative  power.  It 
derek^es  the  buds  and  the  new  roots,  and,  when 
it  has  prodnoed  all  the  parts  that  are  to  serve 
fbrnpporting  the  life  of  the  vegetable,  it  grad- 
oally  haidens,  becomes  compact,  and  undergoes 
the  anne  changes  as  that  which  preceded  it. 
But,  in  proportion  as  these  changes  are  efiected, 
as  the  liber  hardens  and  changes  its  nature,  as 
the  layer  wluch  it  has  replaced  acquires  greater 
solidity,  a  new  liber  is  developed.  From  all 
parts  of  the  outer  surfiftce  of  that  which  is  ready 
to  be  converted  into  wood,  there  exudes  a  viscid 
humor,  under  the  form  of  small  drops,  which 
spread  and  unite.  This  is  a  new  cambium,  a 
new  liber,  which  is  about  to  be  oiganized,  and 
to  pass  through  the  di£ferent  stages  of  growth  that 
have  been  gone  through  by  those  wUch  have  pre- 
ceded it,  and  from  which  it  has  derived  its  origin. 
Such  are  the  means  which  nature  employs  for 
(^enewii^  each  year  successively  the  vegetating 
part  of  the  stem.  It  is  here  that  the  greatest 
difference  between  woody  stems  and  herbaceous 
steals  presents  itself.  In  woody  stems,  it  is  to 
the  SDoeearive  development  of  a  new  layer  of 
Hber  that  the  tree  owes  its  duration  and  the 
contimiance  of  its  vegetation.  In  herbaceous 
stems,  on  the  contrary,  all  the  cambium  is  con- 
sumed in  producing  the  difierent  organs  of  the 
plant,  and  at  the  end  of  the  year  it  is  found  to 
be  e^irely  converted  into  a  kind  of  ligniform, 
dry,  and  arid  substance.  There  does  not,  there- 
fore, remain,  as  in  the  woody  stem,  a  certain 
quantity  of  gelatinous  matter,  to  which  is  con- 
fided the  chuge  of  preserving,  from  year  to  year, 
the  germs  of  a  new  v^etation,  and  the  plant 
oeeesBBrily  die%  for  want  of  a  substance  qualified 
to  renew  its  development. 

Having  thus  explained  the  theory  of  the 
formation  of  woody  layers  by  means  of  the  an- 
nual transformation  of  the  liber  into  alburnum, 
we  shall  next  make  known  the  theory  which 
has  been  proposed  by  Du  Petit-Thouars,  and 
which,  to  many  phyraologists,  has  formed  a  sub- 
ject of  so  much  dispute. 

The  successive  formation  of  the  woody  layers, 
in  other  words^  the  growth  in  diameter,  is  pro- 
(lao^  hy  the  development  of  the  buds. 


In  Du  Hamel's  theory,  the  liber  performs  the 
principal  part  in  the  phenomena  of  the  growth 
in  diameter;  but  here  the  buds  are  the  most 
important  instruments  in  that  operation.  Du 
Petit-Thouars  having  remarked  that  the  buds 
are  seated  upon  the  external  parenchyma,  and 
that  their  fibres  communicate  with  those  of  the 
scions  or  young  branches  which  support  them, 
has  drawn  from  these  circumstances  the  follow- 
ing oonclusions,  which  form  the  basis  of  his 
theory  of  v^table  organization. 

ls<,  Buds  are  the  first  perceptible  phenomena 
of  vegetation.  All  the  parts  which  in  vegetables 
are  to  be  developed  at  the  exterior,  are  at  first 
contained  in  buds.  There  is  one  in  the  axilla 
of  every  leaf;  but  this  bud  is  apparent  in  dico- 
tyledonous plants  only,  and,  among  the  monoco- 
tyledones,  in  the  single  &mily  of  the  grasses. 
In  the  other  monoootyledones,  the  bud  is  latent, 
and  consists  merely  of  a  vital  point,  which,  in 
certain  circumstances,  is  susceptible  of  being 
developed  in  the  manner  of  the  buds  of  dicoty- 
ledonous plants. 

2dfyy  By  their  development,  buds  give  rise  to 
scions  or  young  branches,  which  are  furnished 
with  leaves,  and  most  commonly  with  flowers. 
Each  bud  has  an  existence  in  some  measure  in- 
dependent of  that  of  the  other  buds.  Du  Petit- 
ThouaxB  considers  them  as  analogous  in  their 
structure  and  development  to  the  embryos  con- 
tained in  the  interior  of  seeds,  which,  through 
the  act  of  germination,  develops  a  young  stem, 
that  may  be  compared  to  the  scion  produced  by 
the  evolution  of  a  bud.  Accordingly,  he  has 
given  the  name  of  Jhed  or  adherent  embryos  to 
the  latter,  in  opposition  to  that  of  free  embryos, 
which  he  applies  to  those  contained  in  the  in- 
terior of  the  seed. 

Qdfy,  If  we  examine  the  interior  of  these  buds 
on  a  scion  or  young  branch  of  the  year,  we  sha]l 
find  that  they  communicate  directly  with  the 
internal  parenchyma  or  pith.  Now,  this  pith, 
as  before  mentioned,  is  at  first  green,  and  its 
cellules  are  filled  with  an  abundance  of  aqueous 
fluids.  It  is  from  these  fluids  that  the  buds 
derive  the  first  materials  for  their  develop- 
ment. They  are  thus  nourished  at  the  expense 
of  the  internal  parenchyma,  and,  by  absorbing 
the  fluids  which  it  contains,  dry  it  up,  and  con- 
vert it  into  pith,  properly  so  called,  which  is 
more  or  less  opaque  or  transparent. 

4thlyy  As  soon  as  these  buds  make  their  ap- 
pearance, they  obey  two  general  motions,  the 
one  ascending  or  aerial,  the  other  descending  or 
terrestrial.  It  is  here  that  M.  Du  Petit-Thouars 
finds  A  similarity  in  the  structure  and  uses  of 
buds  to  those  of  the  seed-embryos.  He  considers 
buds  in  some  measure  as  germinating  embryos. 
The  layer  of  cambium  situated  between  the  bark 
and  the  wood  is,  with  respect  to  the  bud,  analo- 
gous to  the  soil  in  which  the  seed  begins  to 
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germinate.  Its  aSrial  evolution  gives  rise  to  a 
scion,  or  young  branch;  while  from  its  base, 
that  is,  from  the  point  by  which  it  adheres  to 
the  parent  plant,  proceed  fibres,  which  the 
author  compares  to  the  radicle  of  the  embryo, 
and  which,  gliding  along  in  the  moist  layer  of 
cambium,  between  the  liber  and  alburnum,  de- 
scend to  the  lower  part  of  the  vegetable.  Kow, 
in  their  course  downwards,  these  fibres  meet 
those  which  descend  from  other  buds,  unite  with 
them,  and  thus  form  a  layer  more  or  less  thick, 
which  acquires  consistence  and  solidity,  and 
forms  each  succeeding  year  a  new  woody  layer. 
The  liber,  when  once  formed,  does  not  change 
its  nature,  or  undergo  any  transformation. 

This  theory  is  extremely  ingenious,  and  the 
author  adduces  several  fiicts  in  proof  of  its  ac- 
curacy. Thus,  he  says,  when  a  strong  circular 
ligature  is  applied  to  the  trunk  of  a  dicoty- 
ledonous tree,  a  swelling  or  rim  is  formed  above 
the  obstacle,  and  no  growth  in  diameter  takes 
place  below  the  ligature.  This  swelling  is 
formed  by  the  woody  fibres  which  descend  from 
the  base  of  the  buds,  rulining  in  the  cambium 
situated  between  the  liber  and  alburnum.  These 
woody  fibres  meet  an  obstacle  which  they  are 
unable  to  surmount,  are  stopped,  and  accumulate 
there.  Hencefi}rth  no  new  woody  layers  can  be 
formed  beneath  the  ligature,  as  the  fibres  of  which 
they  are  fi>rmed  cease  to  arrive  there.  Such  is 
the  explanation  given  by  M.  Du  Petit-Thouais  of 
the  phenomena  presented  after  the  application 
of  a  ligature,  which  most  authors  account  for  in 
quite  a  difierent  manner. 

He  &rther  adduces,  in  support  of  his  theory, 
the  phenomena  exhibited  In  consequence  of  the 
act  of  grafting.  In  grafting  by  inoculation^  it 
is  usual  to  take  a  bud  which  is  yet  stationary, 
and  apply  its  base-  to  the  layer  of  cambium 
which  has  been  laid  bare.  After  this  the  radicles 
or  fibres  which  proceed  from  the  base  of  the 
bud,  glide  between  the  bark  and  alburnum,  and 
the  new  stock  is  thus  identified  with  that  on 
which  it  has  been  grafted. 

As  a  confirmation  of  this  fiict,  this  botanist 
has  had  in  his  possession  a  branch  of  Robinia 
pseudcMxcia,  on  which  has  been  grafted  a  young 
scion  of  Rolnnia  Mspida,  The  stock  died,  but 
the  graft  having  continued  to  vegetate,  there  is 
seen  proceeding  from  its  base  a  mass  formed  of 
very  distinct  fibres,  which  embrace  the  extremity 
of  the  branch  to  a  considerable  extent,  and  form 
a  kind  of  sheath  fi)r  it.  In  this  example,  it  is 
perfectly  clear  that  the  fibres  descend  from  the 
base  of  the  graft  to  spread  over  the  stock. 

Notwithstanding  all  the  arguments  brought 
forward  by  the  author  in  defence  of  his  theory, 
it  has  not  as  yet  been  entirely  adopted  by  any 
physiologist.  On  the  contrary,  almost  all  authors 
who  treat  of  v^table  physics  have  in  some  de- 
gree opposed  it.    The  principal  aiguments  that 


have  been  brought  against  it  are  the  fi>llowiiig : 
l«f.  It  has  been  said  that  there  Is  no  incontrovet^ 
tible  proof  that  the  fibtes  which  establish  a  com- 
munication between  the  buds  and  the  stems 
which  support  them,  descend  in  the  manner 
alleged  from  these  buds  to  the  roots.  To  this, 
however,  our  theorist  replies,  that  the  buds  are 
indeed  the  source,  the  first  orig^  of  the  woody 
fibres,  but  that  they  do  not  fhmish  all  the  ma- 
terials of  the  elongation  of  these  fibres ;  for  when 
the  latter  have  once  emerged  firom  the  base  of 
the  buds,  they  are  found  to  be  immersed  in  the 
cambium,  where  they  absorb  all  that  is  neces- 
sary for  their  growth.  2dly^  It  has  been  objected 
that  the  phenomena  of  the  circular  swelling 
which  forms  after  a  ligature  has  been  applied  to 
the  trunk,  may  be  accounted  for  by  the  inter- 
ception and  stagnation  of  the  descending  sap. 
But*  says  Du  Petit-Thouars,  the  experiment  of 
Hales,  which  was  confirmed  by  Du  Hamel,  af- 
fords a  refutation  of  this  objection :  Two  cylin- 
ders of  bark  having  been  completely  insulated 
by  the  removal  of  three  rings,  one  of  the  cylin- 
ders being  furnished  with  a  bud,  while  the  other 
had  none,  the  result  was  that  a  circular  swelling 
formed  on  the  first  cylinder  only,  thus  affording 
an  evident  proof  that  the  buds  give  rise  to  the 
woody  fibres.  Zdfy^  It  is  impossible  to  conceive 
how  fibres  so  slender  as  those  which  unite  the 
buds  to  the  stems  could,  in  a  q^ace  of  time  so 
short  as  that  during  which  the  stem  grows  in 
diameter,  descend,  by  their  proper  weight,  from 
the  summit  of  a  tree  sixty  or  eighty  feet  high 
to  its  base.  As  the  opinion  of  the  learned  aca- 
demician is  not  that  the  fibres  issue  and  descend 
ready  formed  from  the  base  of  the  buds,  but, 
on  tiie  contrary,  that  they  form  as  they  pass 
through  the  layers  of  cambium,  this  objection 
requires  no  refiitation.  ^hfy^  That,  since  the 
woody  layers  are  formed  of  the  fibres  which  de- 
scend from  the  base  of  the  buds,  i^  in  grafting 
by  inoculation,  a  bud  taken  from  a  tree  having 
coloured  wood,  is  grafted  upon  an  individual 
having  white  wood,  the  fibres  which  proceed 
from  this  bud  oug^t  to  retain  their  colour,  and 
the  new  woody  layers  which  they  form  ought 
to  be  similarly  coloured ;  but  this  is  not  the  case. 
This  objection,  which  has  been  considered  as 
one  of  Uie  strongest  that  have  been  adduced, 
our  autiior  finds  littie  difficulty  in  refuting,  it 
having  originated  in  a  misconception  of  the 
author's  opimon.  In  fiict,  as  Du  Petit-Thouars 
has  constantiy  stated,  the  fibres  coming  finom 
the  base  of  the  bud  are  nourished  by  the  cam- 
bium of  the  branch  at  whose  surface  they  are 
formed.  Now,  in  the  case  of  grafting  with  two 
trees,  the  wood  of  which  is  diflRerentiy  coloured, 
so  long  as  the  new  fibres  are  immersed  in  the 
cambium  of  the  piece  that  has  coloured  wood, 
they  retain  their  natural  tint;  but,  when  they 
are  formed  at  the  expense  of  the  cambium  of 
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the  pieee  ihat  has  white  wood,  they  assume  tlie 
Bme  colour*  Ukfy^  If  it  be  the  development 
of  the  buds  that  gives  rise  to  the  fbrmstion  of 
the  wood^  how  esn  the  first  woody  layer  itself 
form  on  a  yoking  shoot  of  tlie  first  year,  when 
as  yet  none  of  the  buds  which  it  supports  have 
been  developed  ?  According  to  the  celebrated 
seademidan  whose  theoiy  we  are  here  explain- 
ing, at  the  moment  when  a  bud  is  developed  to 
fonn  a  scion,  the  leaves  which  compose  it  separate 
from  each  oUier,  leaving  spaces  between  them. 
If  at  this  pmod  we  examine  the  internal  struc- 
ture of  the  young  shoot,  we  see  that  from  the 
hsse  of  each  leaf  there  proceeds  a  bundle  of 
fibres,  which,  by  joining  those  from  the  other 
leaves,  forms  the  medullary  tube ;  but  as  these 
leaves  become  developed,  there  appears  in  the 
axilla  of  each  of  them  a  bud,  which  subsequently 
tends  to  establish  its  radical  communication,  by 
shooting  forth  woody  fibres,  which  gradually 
cov^  the  medullaiy  tube,  and  form  a  continuous 
layer  around  it. 

^  The  two  theories  which  we  have  just  Stated 
cannot  then  be  adopted  in  all  their  parts,  as 
a£Rnrding  a  satisfactory  explanation  of  all  the 
phenomena  of  the  growth  of  vegetables  in 
diameter.  That  of  DuHamel  is  essentially  found- 
ed upon  the  annual  transformation  of  the  liber 
into  alburnum,  and  its  reproduction  by  means 
of  the  layer  of  cambium.  The  experiment  by 
which  that  celebrated  naturaUst  having  passed 
a  diver  wire  into  the  liber,  found  it  the  follow- 
ing year  in  the  alburnum,  is  altogether  incorrect: 
none  of  those  who  have  repeated  the  experiment 
after  Da  Hamel  have  obtained  the  same  result; 
and  when  the  silver  wire  had  actually  been 
passed  through  the  liber,  it  was  al>>'ay8  found 
^gain  in  that  oigan,  and  not  in  the  alburnum. 
This  theory  must  therefore  of  necessity  fall,  if 
we  sap  the  foundation  on  which  its  author 
taised  it.  The  following  is  the  explanation 
which  appears  to  agree  best  with  facts. 

The  annual  formation  of  woody  layei-s  is 
owii^  to  the  cambium,  which  every  successive 
year  forms  at  once  a  new  layer  of  alburnum  and 
a  new  layer  of  liber. 

This  is  the  opinion  which  Mirbel  lias  latterly 
piefessed,  and  which  appears  to  have  the  greatest 
nomber  c^  probabilities  in  its  fitvour. 

The  liber,  hitherto  considered  as  the  most 
esMntial  organ  of  vegetation,  and  that  which 
contributes  each  year  to  the  increase  in  diameter 
ot  the  trunk  of  dicotyledonous  trees,  being,  on 
the  oootrsJy^  neutral  and  pasrive  in  this  opera- 
titmy  another  explanation  of  the  phenomena  of 
growth  Sn  diameter  must  be  sought  for.  The 
following,  then,  is  that  which  seems  the  most 
pfobable,  and  the  most  conformable  to  the  strict 
observation  of  fiicts.  If  we  examine  a  young 
Immch  at  the  period  of  vegetation,  that  is,  when 
the  sap  circulates  abundantly  in  all  parts  of  the 


vegetable,  we  find  the  following  appearancen : — 
Between  the  liber  and  alburnum  is  seen  a  layer 
of  a  fluid,  which,  at  first  colourless  and  limpid, 
gradually  thickens,  and  acquires  consistence. 
This  fltdd,  the  camhiumy  is  formed  by  the  de- 
scending sap,  mixed  with  part  of  the  proper 
juices  of  the  vegetable.  As  tlie  cambium  thick- 
ens, filaments  are  seen  to  fi)rm  in  its  interior, 
and  it  is  presently  organized,  and  assumes  the 
appearance  of  a  vegetable  tissue.  This  transfor- 
mation is  gradual,  and  continues  during  the 
whole  period  of  the  development  of  the  buds, 
so  that  the  formation  of  the  annual  layer  takes 
place  in  a  slow  and  progressive  manner.  It  is 
for  this  reason  that  the  new  layers  of  alburnum 
very  frequently  present  several  concentric  zones, 
which  show  that  tlieir  whole  thickness  has  not 
been  foi-med  at  once. 

The  alburnum  is  not  therefore  formed  by  the 
liber,  which  thickens  and  acquires  more  con- 
sistence, but  by  the  cambium,  which  is  organ- 
ized, and  thus  becomes  the  agent  of  growth  in 
diameter,  giving  rise  each  successive  year  to  the 
formation  of  a  layer  of  alburnum  and  a  layer  of 
liber,  both  distinct  irom  each  other,  although 
deriving  tlieir  origin  from  the  same  oigan. 
When  Du  Hamel  found  in  the  albmnum  the 
silver  wire  which  he  thought  he  had  inserted  in 
the  liber,  it  was  becanse  he  had  passed  the  wu-e 
tlirough  the  organic  layer  of  the  cambium. 

It  also  follows  from  this,  tliat  the  liber  in- 
creases every  year  in  thickness,  by  its  inner 
surface ;  for  tlie  layer  of  cambium,  which  bathes 
its  inner  suiface,  becomes  organized,  and  is  added 
to  the  liber,  so  tliat  tlie  latter  gradually  becomes 
thicker.  It  is  on  this  account  that  the  liber  is 
found  to  be  formed  of  several  laminfe  or  leaves, 
which  are  connected  with  each  other  by  an  ex- 
cessively thin  layer  of  cellular  tissue. 

In  this  manner,  then,  a  new  woody  layer  is 
formed  each  year  in  the  trunk  of  dicotyledonous 
trees.  Tliis  new  layer  is  produced  by  a  part  of 
the  cambium,  which  is  organized  and  becomes 
solid.  The  alburnum  formed  the  preceding 
year  acquires  more  density,  and  clianges  into 
wood.  But  the  liber  undei^oes  no  transforma- 
tion ;  it  is  merely  renewed  and  increased  at  its 
inner  surfiice  by  means  of  a  part  of  the  cambium, 
which  successively  forms  new  laminae.  It  is  by 
this  mechanism  that  the  growth  in  thickness  of 
the  stems  of  dicotyledonous  trees  seems  to  be 
efiected.  We  sliall  now  explain  their  develop- 
ment in  height. 

Growth  in  heiglU.  At  the  period  of  germina- 
tion, the  radicle  sinks  into  the  ground,  while 
the  ascending  gemmule  shoots  upwards.  Tlio 
first  layer  of  cambium  becomes  organized,  and 
obeys  this  impulse.  Towards  autumn,  when  it 
is  organized  into  alburnum  and  liber,  its  growth 
stops.  When,  at  the  return  of  spring,  vegeta- 
tion recommences,  the  vegetable  tissue  is  gorged 
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with  nutritious  fluids,  that  vivify  the  huds. 
From  the  upper  part  of  the  stem  proceeds  a  new 
centre  of  vegetation,  from  which  rises  a  new 
shoot,  which  in  its  development  exhibits  the 
same  phenomena  as  the  first.  To  this  second 
shoot  succeeds  a  third,  which  the  following  year 
is  surmounted  by  a  fourth,  and  so  on. 

The  trunk  is  therefore  found  to  be  formed  by 
a  series  of  very  elongated  cones^  placed  upon 
each  other,  and  having  their  apex  directed  up- 
wards. But  the  apex  of  the  innermost  cone 
stops  at  the  base  of  the  second  shoot,  that  of  the 
next  cone  at  the  base  of  the  third  shoot,  and  so 
on  successively,  it  being  only  at  the  base  of  the 
trunk  that  the  number  of  woody  layers  corre- 
sponds to  the  number  of  years  of  the  plant. 
Thus,  for  example,  a  stem  of  ten  years  has  ten 
woody  layers  at  its  base,  but  presents  only  nine 
at  the  height  of  the  second  shoot,  eight  at  the 
third,  and  finally  only  one  at  the  top.  It  is  for 
this  reason  that  the  trunk  of  dicotyledonous 
trees  is  more  or  less  conical,  the  number  of  its 
woody  layers  becoming  gradually  less,  as  they 
ascend  firom  the  base  to  the  summit. 

There  are  trees  in  which  this  growth  in  height 
is  very  manifest;  as  in  pines  and  firs.  At  the 
end  of  the  first  year,  there  is  seen  at  the  top  of 
the  stem  a  conical  bud,  from  which  proceeds  a 
whorl  of  young  branches,  at  the  centre  of  which 
is  one  that  rises  vertically.  It  is  this  branch 
which  is  destined  to  continue  the  stem.  At  the 
end  of  the  second  year,  there  proceeds  from  its 
summit  a  similar  bud,  which,  in  its  develop- 
ment, presents  the  same  phenomena.  Thus  the 
age  of  these  trees  may  be  'known  by  the  number 
of  whorls  of  branches  which  they  have  on  their 
stem. 

Chotffth  of  the  stem  of  mcnoeatyledonous  trees. 
If  we  examine  the  growth  of  the  stipe  of  a  palm, 
we  find  that  it  takes  place  in  the  following 
manner : — ^After  germination,  the  leaves,  which 
are  generally  folded  upon  themselves,  become 
expanded,  and  form  a  circular  bundle,  arising 
from  the  neck  of  the  root.  From  the  centre  of 
this  bundle  there  issues,  the  second  year,  another 
tuft  of  leaves,  which  push  outwards  those  pre- 
viously existing.  Then  the  oldest  fiide,  dry, 
and  fiill  off;  but  their  bases,  being  firmly  fixed 
to  the  summit  of  the  root,  remain  without 
withering;  and,  by  uniting,  form  a  solid  ring 
which  becomes  the  base  of  the  stipe.  A  new 
central  bud  being  developed  every  year,  the 
outermost  leaves  of  that  which  precedes  it,  fidl 
off,  and  their  base  forms  a  new  ring,  which  is 
added  above  those  that  already  existed. 

Such  is  the  development  of  the  stem  of  mono- 
cotyledonous  plants.  Their  stipe,  in  place  of 
being  formed  of  concentric  layers,  like  the  trunk, 
of  the  dicotyledones,  is  composed  of  rings  placed 
one  above  another.  From  this  it  will  be  seen, 
that  tiie  trunk  of  the  monocotyledonea  can  grow 


but  very  little  in  thickness.  In  &ct,  its  lateral 
growth  can  take  place  only  inasmuch  as  tlie 
persistent  base  of  the  leaves  is  not  yet  suffi- 
ciently solidified  and  hardened  to  redst  the 
outwards  pressure  which  the  bud  tends  to  ex^- 
cise  upon  it.  Accordingly,  we  see  that  the 
palms,  which  sometimes  shoot  up  to  a  height  of 
120  or  140  feet,  have  a  stem  which  is  often 
scarcely  a  foot  in  diameter. 

In  dicotyledonous  trees,  the  cambium  is  the 
essential  agent  by  which  Uie  enlargement  of  the 
stem  is  effected,  as  it  every  year  becomes  organ- 
ized, and  forms  a  new  woody  layer.  Here,  on 
the  contrary,  it  is  the  terminal  bud  which 
crowns  the  stipe  that  performs  this  office ;  and, 
were  this  centre  of  v^tation  removed,  the  tree 
would  inevitably  perish. 

K  we  compare,  in  a  general  way,  the  growth 
in  diameter  of  the  stem  of  dicotyledonous  trees 
and  that  of  the  monocotyledones,  we  shall  find 
that  it  differs  not  less  than  their  anatomical 
structure.  In  the  dicotyledones  there  are  two 
distinct  systems;  the  eewtral  ^ystemy  formed  of 
the  medullary  tube  and  the  woody  layers,  and 
the  cortical  system^  which  is  composed  of  the 
bark.  These  two  systems  enlarge  separately,  so 
that  there  are  two  sur&oes  of  growth  in  this 
class  of  vegetables.  The  central  system  increases 
by  the  new  layers  which  are  added  to  its  outer 
surfince,  and  the  cortical  system  increases  by  its 
inner  surfiice. 

In  monocotyledonous  vegetables,  on  the  con- 
trary, there  is  but  a  single  surfiice  of  growth, 
and  consequently  but  a  single  system ;  hence,  it 
may  be  inferred  that  the  system  which  exists  in 
these  plants,  is  the  cortical,  and  that  the  central 
system  is  wanting.  It  follows  that  the  stipe  of 
the  palms  b  oiganized  like  the  bark  of  the 
dicotyledones. 

From  these  different  considerations,  it  is  ob- 
vious that  the  stipe  of  palms,  and  other  woody 
monocotyledonous  vegetables,  difiers  essentially, 
both  in  its  organization  and  in  its  mode  of  de- 
velopment, from  the  trunk  of  dicotyledonous 
v^^tables.  If  we  extend  this  observation  fiirther, 
it  will  be  seen  that  as  the  stipe  difiers  so  much 
from  the  trunk,  in  its  origin  and  mode  of 
growth,  it  is  not  surprising  that  its  internal 
oiganization,  which  is  merely  the  result  of  this 
mode  of  development,  should  equally  difier  fix>ra 
that  of  the  woody  stem  of  dicotyledonous  plants. 
For,  let  it  be  recollected,  how  the  stem  of  an 
oak,  or  any  other  dicotyledonous  vegetable,  is 
formed  and  grows: — ^the  seed  germinates;  the 
radicle  descends  into  the  ground ;  the  little  stem, 
or  its  representative  oigan,  which  serves  as  a 
support  to  the  gemmule,  and  raises  it  above  tlie 
base  of  the  radide,  ascends.  At  this  early  pmod 
in  the  life  of  the  plant,  the  organ  which  is  to 
constitute  the  stem  already  exists  under  the  form 
of  a  more  or  less  elongated  cylinder,  compose'! 
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interndlj  of  a  cellalar  tissue,  representiiig  the 
medulla,  and  extemaUy  of  tubes  or  fibres,  con- 
sdtutin^  the  first  rudiments  of  the  wood,  the 
Laric,  and  in  general  all  the  filamentous  parts  of 
the  stem.    We  proceed  to  examine  a  palm-seed 
at  the  period  of  gmnination.     Its  radicular 
extremity  elongates  more  or  kss^  bursts  at  its 
summit,  to  permit  the  escape  of  the  radicle, 
which  was  prerionaly  imprisoned  in  a  kind  of 
closed  bi^,  named  the  coUorhua^  which  it  tears 
in  order  to  penetrate  into  the  ground,  and  be- 
come the  root.    The  opposite  extremity  to  the 
radide,  the  cotyledon,  assumes  a  slight  develop- 
ment,  but  is  presently  seen  to  iplit  on  one  of  its 
adea,  beneath  its  anminit;  and  through  this  slit 
or  mptore,  issues  a  yariid>le  number  oH  leaves, 
at  first,  embracing  each  other.    But  in  this 
embryo  of  the  pahn,  we  see  no  rudiment  of  the 
item,  as  in  the  embryo  of  the  oak,  lime,  pine, 
and  other  diootyledones.    The  organ  to  which 
that  name  is  ultimately  given,  has  to  be  gradually 
fonned  at  the  expense  of  another  oigan.    As  we 
have  already  explained,  the  bases  of  the  leaves 
which  are  suooesBively  developed,  approaching 
doaer  to  each  other,  in  consequence  of  the  pres- 
nre  exerted  upon  the  outermost,  in  proportion 
ts  new  ones  are  developed  within,  adhere  to- 
gether, and  ultimately  form  a  kind  of  fieshy 
piatfonn,  composed  of  cellular  tiasue,  and  tra- 
^rened  by  scattered  fibres.    What  is  called  the 
stipe  or  trunk  in  the  palm,  is  therefi>re  an  oigan 
composed  of  a  great  number  of  scales,  which  are 
only  the  bases  of  leaves  more  or  less  imited 
together,  and  presenting  at  their  interior  a  cen- 
tral and  terminal  bud,  which  is  its  essentially 
vegetating  organ.    Thus,  then,  the  stipe  qf  a 
pafan  b  not  roiDy  a  stem,  wheUier  we  consider 
it  as  to  its  origin  and  development,  or  its  oigani- 
zatkm.    Something  of  this  same  nature  occurs 
in  other  plants,  especially  in  the  subterranean 
stem,  or  what  is  commonly  called  the  root,  of 
the  genns  iris.  It  is  a  fleshy  body,  having  some 
longitudinal  fibres  in  its  interior,  and  present- 
ing^ at  its  outer  surface,  the  cicatrices  of  the 
tcalea  which  compose  it.    K  we  follow  its  de- 
T^opment,  we  find  that  it  owes  its  formation 
to  the  bases  of  the  leaves,  which  having  remained 
UBwithered,  while  their  upper  part  has  been  de- 
stroyed, have  unked  together  and  formed  the 
fleshy  body,  which,  in  the  genns  iris,  is  com- 
monly designated  by  the  names  of  root,  rhixoma, 
stock-root,    or   subterranean   stem.        Conse- 
quently, this  oigan,  like  the  stipe  of  the  palms, 
is  in  redity  neith^  a  root  nor  a  stem,  but  a 
coQeetion  of  bases  of  leaves  all  united  into  a 
sbg^  mass.    A  species  of  garlic,  aUivm  Bene- 
9emiy  presents  an  oigan  predsely  similar,  being 
1  more  or  less  fleshy  and  branched  stock*  From 
thb  itock  of  allium  senesemu  and  the  genus  iriSy 
does  there  not  appear  to  be  a  gradual  transition 
to  the  solid  or  scaly   bnlbs  of  the  lilies?    A 


bulb  is  merely  an  oigan  composed  of  scales, 
varying  in  their  form  and  disposition,  but  al- 
ways  seated  on  a  fleshy  platform,  and  covering 
a  central  and  terminal  bud;  while  the  scales 
themselves  are  nothing  but  leaves,  whose  base 
alone  is  developed,  or  whose  base  alone  has  re- 
mained imwithered,  while  the  upper  part  has 
been  destroyed.  If,  as  has  been  presumed,  the 
subterranean  stock  of  the  iris  has  the  samtr 
origin,  the  same  mode  of  development,  and  the 
same  oiganization  as  the  stipe  of  the  palms ;  and 
if,  on  the  other  hand,  there  is  no  perceptible 
difierenoe  between  the  alleged  stock  of  the 
iris  and  the  bulb  of  most  of  the  lilies,  it  ap- 
pears impossible  not  to  draw  the  conclusion, 
that  the  stipe  of  the  pakns,  in  place  of  being  a 
stem,  IS  in  &ct  merely  a  bulb.  This  opinion 
might  seem  paradoxic^  to  a  person  who  should 
not  overlook  the  general  form,  the  size  and 
duration  of  the  stipe  of  the  palms,  compared 
with  the  bnlb  of  other  monocotyledonous  plants. 
But  if  we  reflect  attentively  that  these  diflerent 
properties  are  not  essential  to  the  nature  of  that 
organ;  that  they  are  often  wanting  in  a  great 
number  of  species;  that  in  some  ^e  stipe,  in 
place  of  being  long  and  cylindrical,  is  short, 
scarcely  perceptible,  and  sometimes  consists 
merely  of  a  kind  of  bulbiform  enlargement ; 
that,  in  other  species^  this  stipe,  so  far  from 
being  luurd  and  woody,  is  soft  and  fleshy,  and  is 
easily  penetrated  by  cutting  instruments,  these 
difierences,  which  at  first  seem  so  striking,  in- 
stantly disappear.  I^  on  the  other  liand,  wo 
examine  the  or^n,  the  mode  of  formation,  and 
the  manner  of  growth  of  the  stipe  compared  with 
those  of  the  bulb,  we  must  conclude  that  the 
two  oigans  are  essentially  the  same. 

In  this  manner  of  viewing  the  stipe,  we  can 
easily  account  for  the  circumstance  of  its  being  so 
rarely  branched.  It  is  well  known  that  a  branch 
IB  never  any  thing  else  than  the  result  of  the 
elongation  of  a  bud,  generally  placed  in  the 
axilla  of  a  leaf.  Now,  in  the  monocotyledones, 
these  axillar  buds  are  almost  always  abortive, 
or  remain  in  the  rudimentary  state,  as  in  most 
of  the  grasses.  This  is  also  the  case  in  the 
palms :  their  axillar  buds  generally  remain  in  the 
rudimentary  state,  and  then  the  stipe  is  perfectly 
simple ;  but,  in  certain  circumstances,  some  of 
these  buds  receiving  more  nourishment  than  the 
rest,  are  developed,  or  in  other  words,  the  leaves 
composing  them,  which  unite  together  at  their 
base,  ultimately  form  a  new  stipe  proceeding 
firom  the  first.  This  is  what  takes  place  in  cer- 
tain species  of  ytsccoy  in  the  Doom  Padm  of  Upper 
Egypt,  &c. 

Hitherto  the  growth  in  diameter  was  generally 
admitted  as  the  exclusive  result  of  the  new 
layers  which  are  added  every  year  between  the 
alburnum  and  bark.  Dutrochet  has  proved 
that  vegetables  increase  in  diameter  in  two  direc- 
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tions;  Ist,  In  thickness,  by  the  formation  of 
new  layers  between  the  bark  and  alburnum ;  and 
2dly,  In  bre<icUky  by  the  lateral  development  of 
the  new  layer  and  the  formation  of  new  bundles 
of  fibres.  This  growth,  in  the  direction  of  the 
thickness  and  breadth,  takes  place  equally  in 
the  roots  and  stems. 

It  was  on  the  stem  of  Clematis  Fitalba  that 
Dutrochet  made  his  first  observations.  When 
the  extremity  of  a  young  branch  of  that  plant 
is  cut  across,  it  is  foimd  to  be  composed  of  six 
bundles  of  longitudinal  fibres,  separated  from 
each  other  by  medullary  rays  or  spaces  of  con- 
siderable breadth.  By  degrees,  and  in  the  pro- 
gress of  v^tation,  there  forms  at  the  centre  of 
each  medullary  space  a  new  bundle  of  longitu- 
dinal fibres,  which  presently  acquires  the  same 
size  as  the  six  original  bundles^  so  that,  by  the 
end  of  the  first  year,  the  stem  is  found  to  be 
composed  of  twelve  bundles  of  fibres,  separated 
by  an  equal  number  of  medullary  rays. 

In  the  course  of  the  second  year,  each  of  the 
six  original  bundles  is  divided  into  three  by  the 
median  production  of  a  new  bundle  of  longitu- 
dinal fibres,  separated  from  the  other  two, 
between  which  it  has  been  developed,  by  two 
imperfect  medullary  rays,  which  do  not  reach 
the  central  medulla.  On  the  other  hand,  the 
six  other  secondary  bundles  of  the  first  year 
divide  each  into  two,  by  the  formation  in  their 
middle  of  a  new  imperfect  medullary  ray.  From 
this  there  results,  tiiat,  at  the  end  of  the  second 
year,  there  are  thirty  bundles  of  fibres,  separated 
from,  each  other  by  an  equal  number  of  medul- 
lary rays  or  spaces,  of  which  twelve  only,  viz., 
those  which  existed  at  the  end  of  the  first  year, 
are  complete,  and  establish  a  direct  communica- 
tion between  the  external  and  the  internal 
medulla. 

If  we  attend  to  the  manner  in  which  the 
bundles  of  longitudinal  fibres  have  been  multi- 
plied, we  sliall  see  that  the  growth  has  taken 
place  in,  a  lateral  direction ;  for  the  median  pro- 
duction of  new  bundles  of  fibres  at  the  centre  of 
the  medullary  rays,  or  that  of  new  medullary 
rays  at  the  centre  of  the  bundles  of  fibres,  would 
necessarily  produce  a  lateral  dilatation,  and  con- 
sequently increase  the  width  of  the  circular 
layer  in  which  this  development  had  been 
effected.  This  lateral  dilatation  was  first  per- 
ceived by  the  able  experimenter,  whose  observa* 
tions  we  here  relate. 

The  growth  in  breadth  stops  in  the  parts  the 
moment  they  become  solid.  Thus  it  no  longer 
takes  place  in  the  woody  layers ;  but  it  continues 
in  the  bark,  and  it  is  thus  that  it  allows  the 
woody  layers  to  increase  in  thickness. 

The  growth  in  breacUk  takes  place  in  the  roots 
also,  as  we  have  already  said ;  but,  in  that  organ, 
it  idways  commences  by  the  median  production 
of  new  medullary  rays  at  the  centre  of  the 


bundles  of  fibres.  Subsequently,  these  new 
medullaiy  spaces  themselves  give  rise  to  other 
colleotions  of  fibres. 

From  what  has  been  said  above,  it  will  be 
seen  that  the  organic  elements  of  vegetables  have 
a  natural  tendency  to  the  median  prodmeHotu 
Thus  the  bundles  of  fibres  tend  to  produoe  new 
medullary  rays  in  their  middle  part,  and,  on  the 
other  hand,  Uie  medullary  rays  tend  to  produoe 
new  bundles  of  longitudinal  fibres. 

Having  stated  Dutrochet's  opinion  resj^ecHag 
the  growth  in  breadth,  we  now  proceed  to  give 
an  account  of  his  ideas  en  the  dev«l<^nneiit  m 
thickness*  The  woody  layers  of  new  foimatioii 
which  are  developed  each  year,  are  sepeivted 
from  the  old  ones  by  a  thin  layer  of  oentral 
medulla.  These  layers  of  medulla,  whibh  se- 
parate the  woody  layers  from  each  other,  are 
not  always  easily  perceived ;  but  they  are  very  dis- 
tinct in  some  trees,  for  example,  inBkus^fpkima, 
where  their  darker  oolour  distinguishes  Ihem  at 
first  »ght  from  the  layers  of  wood,  which  are 
lighter.  In  q>iing,  the  growth  in  thiekness 
alwi^s  commences  by  the  formation  of  this  thin 
layer  of  cellular  or  medullary  tissue.  Soon 
after,  in  consequence  of  the  fiiculty  which  it 
possesses  of  giving  rise  to  longitudinal  fibres, 
this  layer  of  pith  produces  veosels  which  sononnd 
it,  and  thus  forms  a  kind  of  medullary  canal, 
which  is  destined  at  a  later  period  to  become  the 
new  woody  layer. 

In  this  theory  we  see  the  important  ftmotion 
which  the  author  attributes  to  the  pitib.  It  be- 
comes the  essential  agent  of  the  growth  in 
diameter,a8  it  gives  rise  to  the  vessels  which  are 
subsequently  to  form  the  new  layer  of  wood. 

The  same  phenomena  take  place  in  the  liber. 
Each  of  its  folds  is  separated  by  a  thin  layer  oi 
cellular  tissue,  which  belongs  to  the  cortical 
mediilla,  and  by  means  of  which  the  annual 
growth  is  effected. 

Theory  of  emfrafting.  The  most  natural  and 
most  easy  means  of  multiplication  in  v^^etables 
18  undoubtedly  by  seeds,  and  it  is  that  by  which 
the  vegetables  di^ersed  over  the  surfiu)e  of  the 
globe  are  naturally  renewed ;  but  thoe  are  others 
which  art  frequently  employs  to  perpetuate  and 
multiply  certain  races  or  varieties  of  trees  whidi 
cannot  be  propagated  by  seed.  The  processes 
here  alluded  to,  are  the  propagation  by  layers, 
by  slips,  and  by  grafts.  We  shall  state  the 
theory  of  these  three  operations  in  a  general 
manner,  and  with  reference  to  vegetable  physi- 
ok)gy.  An  account  of  the  practical  art  of  en- 
grafting will  be  given  afterwards. 

1^,  Propagating  by  h^ftrs  is  an  operation  by 
which  the  base  of  a  young  branch  is  surrounded 
with  earth,  and  made  to  shoot  fr»rth  roota,  before 
it  is  separated  from  the  parent  stock.  Some- 
times this  operation  is  performed  upon  the  lower 
branchea  of  a  young  shrub,  which  are  bent 
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downwards  and  covered  with  earth ;  and  some- 
thnea  it  is  made  upon  the  upper  branches,  which 
se  made  to  peas  through  a  yeeeel  filled  with 
part  earth.  To  fiiciHtate  this  proeese,  an  incision 
is  generallj  made  at  the  base  of  the  young 
braneh,  or  a  tight  ligature  is  applied  to  it,  in 
order  to  fiiKTour  the  fonnation  of  roots.  These 
roota  are  buds  which,  on  being  iHunersed  in 
earth,  become  elongated  into  slender  radicular 
fibres  ;  whereas,  if  kit  in  the  air,  theywould  be 
developed  into  young  scions^  This  mode  of  pro- 
psicstion  is  employed  for  many  plants,  such  as 
Pinka^  Hortenaie,  Heaths,  Gooseberries,  &c. 

^dfy.  Propagating  by  slips  differs  from  the 
preeedingmetkod  in  this  reqpect,  that  the  young 
bcsDch  is  separated  from  the  stock  previously  to 
ha  being  fixed  in  the  ground.    There  are  trees 
of  which  dips  take  root  very  readily.    In  gen- 
eral, tbosB  of  which  the  wood  is  white  and  light 
neeeed  best.    Thus  a  dip  of  willow,  poplar,  or 
Kme,  on  being  stuck  in  the  ground,  takes  root 
there  in  a  diort  time,  and  soon  shoots  up  vigor- 
OBsly.     A  slip  snceeeds  with  more  certainty 
▼hen  two  or  Uiree  yonng  bnds  are  left  under 
ground;  that  is,  upon  the   lower  part  of  it. 
These  bnds  become  elongated  into  roots,  which 
angularly  aid  the  suction  by  which  the  develop- 
ment of  the  young  scions  b  to  be  effected.   Not 
mfivquently  incisions  are  made  at  the  base  of 
the  slips,  or  ligatures  applied,  to  facilitate  the 
growth  of  tiie  roots.    Sometimes  they  are  even 
split  longitudinally  at  their  bsse,  and  a  piece  of 
^Minge,  soaked  in  water,  is  inserted.  Some  woody 
qiedes  are  very  difficult  to  be  propagated  by 
■lips,  such  as  the  pinee^  oaks,  heaths,  and  in 
general  trees  with  very  dense  or  resinous  wood. 
ddfy^  Crnrfting  is  an  operation  by  which  a  bud 
or  young  scion  is  inserted  upon  an  individual, 
aod  is  there  devdoped  so  as  to  become  identified 
with  the  stock  on  which  it  has  been  placed. 
Grafting  can  only  succeed  when  it  is  performed 
between  v^|;etating  parta    Thus,  wood  cannot 
be  grafted,  nor  even  alburnum.    In  the  opera- 
tion and  phenomena  of  grafting,  the  great  eimi- 
krity  which  exists  between  buds  and  seeds,  es- 
pecially with  respect  to  their  devdopment,  may 
be  remariiced.    These  two  organs  are  destined  to 
give  rise  to  new  individuals,  some  of  which  live 
at  the  expense  of  the  stock  on  which  they  are 
develq>ed  ;  while  the  rest  subsist  by  themsdves^ 
and  without  requiring  foreign  assistance. 

It  is  to  be  remarked,  that  grafting,  or  union 
of  partfl^  can  take  place  only  between  v^tables 
of  the  same  spedes,  species  of  the  same  genera, 
or,  lastly,  genera  of  the  same  fiunily ;  but  never 
between  individuals  belonging  to  different  na- 
twd  orders.  For  example,  the  peach  may  be 
grafted  upon  the  almond,  the  apricot  on  the 
^om,  the  pavia  on  the  horse-chestnut ;  but  the 
operation  would  not  succeed  between  the  latter 
tree  aod  the  almond,  it  being  necessary  that 


there  should  be  a  kind  of  agreement  or  similarity 
between  the  se^  of  the  two  individuals  before 
the  union  of  a  graft  can  be  effected. 

It  is  the  cambium  or  proper  juice  of  vegeta- 
bles that  serves  as  a  means  of  union  between 
the  individud  and  the  graft,  in  the  some  manner 
that  in  animals  coagulable  lymph  is  interposed 
between  the  two  lips  of  a  recent  wound,  which 
it  brings  together  and  unites.  When  the 
wound  of  a  graft  is  examined  about  a  fortnight 
after  the  operation,  a  thin  layer  of  small  greenish 
granulations,  dispersed  in  a  viscid  fluid,  is  seen 
between  the  two  parts  that  have  been  brought 
together.  These  granulations,  the  rudiments  of 
vegetable  organization,  are  produced  by  the 
cambium,  which  becomes  solidified  and  oigan- 
ized ;  and  this  phenomenon  takes  place  whenever 
a  superficid  wound  is  made  upon  a  tree,  pro- 
vided the  contact  of  air  be  prevented. 

Severd  advantages  are  derived  from  this 
method  of  multiplying  vegetables.  Thus,  it  is 
used  for  perpetuating  remarkable  varieties  or 
monstrodties,  which  could  not  be  reproduced  by 
means  of  seed  ;  for  procuring  quickly  many  in- 
teresting trees,  which  are  with  difficulty  multi- 
plied by  any  other  means;  for  hastening  the 
fructification  of  certain  vegetables  by  severd 
years;  for  improving  and  propagating  the  varie- 
ties of  fruit-trees,  &c.  There  are  four  diffei-ent 
methods  of  engrafting. 

1.  Grafting  by  approach.  This  process  is 
performed  between  two  plants  growing  by  the 
roots^  and  which  it  is  intended  to  unite  by  one 
or  more  points.  For  this  purpose,  wounds  ex- 
actly corresponding  to  each  other  are  made  upon 
the  parts  which  are  to  be  grafted.  Plates  of 
bark  of  equd  size  are  removed,  and  the  wounds 
thus  produced  are  kept  together,  and  protected 
from  the  contact  of  dr,  when  union  takes  place 
between  them.  By  this  method,  stem ,  branches, 
and  roots  may  be  united,  and  fruits,  or  even 
flowers,  may  be  grafted  upon  leaves. 

2.  Grafting  by  scums.  Grafting  by  .scions  is 
performed  with  young  twigs,  or  even  with  roots, 
which  are  separated  from  the  parent  plant  to  be 
placed  upon  another,  in  order  to  live  upon  it  and 
be  devdoped  at  its  expense.  The  twigs  which 
ore  to  be  grafted  are  generally  separated  some 
days,  and  in  some  cases  even  severd  months, 
before  the  operation  is  performed,  that  they 
may  have  less  sap  than  the  stocks  on  which  they 
are  to  be  placed.  In  this  case,  they  are  kept 
alive  by  immersing  their  lower  extremity  in 
water  or  in  earth. 

Before  tliis  kind  of  grafting  is  performed,  the 
head  of  the  stock  on  which  it  is  to  be  practised 
b  commonly  cut  off.  Sometimes  the  stock  is 
cut  close  to  the  ground,  especially  in  trees  in 
which  the  graft  requires  to  be  placed  in  the 
earth,  as  in  the  vine,  &c.  Before  this  species  of 
grafting  can  succeed,  it  b  necessary  that  the 
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liber  of  the  graft  should  correspond  in  the  greater 
pa^  of  its  extent  with  that  of  the  stock  on 
which  it  is  inserted. 

Grafting  by  scions  is  managed  in  several  wa3rs. 
Sometimes  the  head  of  the  stock  is  split  into 
two,  and  the  twig  to  be  grafted  is  inserted  in  the 
slit.  This  operation  is  known  by  the  name  of 
cleft-grafting.  Sometimes  the  bark  is  separated 
firom  Uie  subjacent  woody  layers,  and  several 
small  twigs  disposed  in  a  circuko*  manner  be- 
tween them.  Tliis  method  is  named  croum- 
gntfting.  At  other  times  the  trunk  of  the  tree 
is  perforated,  and  a  young  branch  fitted  and 
permanently  fixed  to  it.  This  method,  which 
is  now  little  employed,  bears  the  name  of  trimhle- 
grafting  or  peg-grafiing.  Occasionally  grafting 
by  scions  is  practised  upon  young  twigs  covered 
with  leaves,  flowers,  and  even  young  fruits.  In 
this  case,  it  is  effticted  during  the  full  flow  of 
the  first  sap.  By  this  process,  it  is  not  uncom- 
mon to  obtain  fruit  from  a  tree  fifteen  or  twenty 
years  sooner  than  it  would  oiiierwise  have  pro- 
duced it.  It  has  even  happened,  that,  in  sowing 
a  seed  at  a  particular  period,  ripe  fruit  has  been 
obtained  from  it  before  <iie  end  of  the  year. 

Grafting  by  scions  is  also  practised  without 
cutting  off  the  head  of  the  stock,  a  notch  being 
made  on  one  of  its  sides,  to  which  the  graft  b 
applied.  This  is  named  8id&-grafiing,  and  is 
principally  used  for  the  purpose  of  repairing 
the  head  of  a  tree  which  has  lost  some  of  its 
branches. 

Lastly,  to  this  section  may  be  referred  the 
grafting  which  is  performed  with  a  scion  upon 
a  root  left  in  its  pltice,  or  with  a  root  upon  the 
root  of  another  stock. 

8.  Grafting  by  huds.  This  consists  in  trans- 
ferring to  another  individual  a  plate  of  bark  to 
which  one  or  more  buds  adhere.  Of  this  kind 
also  is  scutcheon-grafting,  flute-grafting,  and 
other  varieties.  Bud-grafting  is  the  most  gen- 
erally practised,  especially  for  multiplying  fruit- 
trees,  it  being  more  easily  and  expeditiously  per- 
formed than  any  other  operation  of  this  nature. 
It  is  performed  in  spring,  at  the  time  when  the 
sap  ascends,  or  in  August.  The  form  to  be  given 
to  the  graft,  and'  that  of  the  incision,  vary  greatly 
according  to  the  peculiar  mode  employed. 

4.  Chrafting  of  herbaceous  parts  of  vegetalales. 
The  discovery  of  this  kind  of  grafting  dates 
ftom  a  recent  period,  a  few  years  only  having 
elapsed  since  it  was  for  the  first  time  practised. 
It  may  be  performed  with  the  young  herbaceous 
shoots  of  trees,  during  the  full  flow  of  the  sap, 
or  with  annual  plants.  In  order  that  this  gradft 
may  succeed,  it  must  be  inserted  into  the  axilla, 
or  into  the  vicinity  of  a  living  leaf  of  the  stock. 
This  leaf  serves  to  draw  the  sap  into  the  graft, 
and  to  fecilitate  its  union  and  development.  The 
methods  employed  are  much  the  same  as  fbr  tlie 
other  kinds  of  grafting. 


Size  of  tree's.  Trees  are,  in  general,  larger 
and  taller,  in  pi-oportion  as  the  climate  and  the 
situation  in  which  they  grow  are  adapted  to 
their  nature,  and  prove  fiivourable  to  their  de- 
velopment. A  certain  degree  of  humiditT, 
joined  to  a  pretty  high  temperature,  appears  to 
be  the  circumstance  most  fiivourable  .to  the 
growth  of  trees ;  and  in  regions  possessing  these 
conditions  of  the  atmosphere,  they  attain  the 
greatest  height.  The  fi>rests  of  South  America 
are,  in  general,  composed  of  trees  greatlj"  ex- 
ceeding ours  in  tlieir  breadth  and  height,  and  the 
beauty  of  their  foliage  and  flowers. 

Certain  trees  take  a  long  series  of  years  in  ac- 
quiring any  considerable  height  or  diameter; 
as  the  oak,  the  elm,  and  the  cedar.  Others,  on 
the  contrary,  grow  much  more  rapidly.  They 
are  chiefly  trees  which  have  light  and  soft  wood, 
as  poplars,  pines.  Acacias,  &c.  Lastly,  there 
are  plants  which  grow  with  such  rapidity,  that 
the  eye  can,  in  a  manner,  follow  the  progress  of 
their  development.  Of  this  kind  is  the  tiffttve 
Americana^  or  American  aloe.  This  plant,  which 
covers  the  rocks  along  the  shores  of  the  Medi- 
terranean, in  the  gulf  of  Genoa,  when  it  flowers, 
shoots  out  a  stalk  which  sometimes  acquires  a 
height  of  thirty  fbet,  in  the  space  of  thirty  or 
forty  days,  or  even  less.  As  it  grows  about  a  foot 
in  a  day,  its  successive  development  should  be 
perceptible  to  the  observer. 

In  general,  the  greatest  height  which  the  trees 
of  our  forests  attain  is  frt>m  120  to  190  fiset. 
In  America,  palma  and  many  other  trees  often 
exceed  150  feet.  Trees  vary  as  to  their  diameter, 
not  loss  than  in  height.  Some  of  them  occa- 
sionally acquire  monstrous  dimensions. 

In  Britain,  oaks  of  a  great  age  have  been  known 
to  measure  upwards  of  forty  feet  in  circumfer- 
ence at  the  base  of  the  trunk,  with  an  elevation 
of  ten  or  twelve  feet  without  any  division.  At 
Colthorpe,  near  Wetherby  in  Yorkshire,  there 
is  now  growing  an  oak  that  measures  seventy- 
eight  feet  in  circumference  close  to  the  ground, 
and  forty-eight  feet  at  the  height  of  a  yard. 
It  is  said  to  have  begun  to  decline  in  the  reign 
of  Queen  Elizabeth,  and  though  now  much  in 
decay,  is  still  likely  to  stand  fot  many  yeaxs. 

The  araucariay  a  pine  of  Norfolk  Idand,  is 
feund  of  the  extraordinary  height  of  267  feet, 
the  width  at  tlie  base  being  twelve  feet,  while  at 
the  height  of  eighty  feet  it  continues  of  the  same 
diameter.  Breton  *  describes  another  tree  in  New 
South  Wales,  having  a  triangular  trunk,  one 
side  of  which  was  eighteen  feet  in  width ; 
another  nineteen  feet,  the  third  twenty-two  feet; 
making  a  total  width  of  fifty-nine  feet. 

"  I  measured,*'  says  Mr  Darwin,  **one  of  those 
noble  trees  called  the  Kauri  Pines,  in  a  part 
which  was  not  enlarged  near  the  roots,  and  feund 


•  Sketches  of  New  South  WkIcs. 
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E  to  be  thirty-one  feet  in  eiroomfereiice.  There 
was  another  doee  by  which  I  did  not  see,  thirty- 
three  feet,  and  I  heard  of  one  not  leas  than  f<»iy 
feet.  The  tntnks  are  also  veiy  remarkable  for 
their  smootimeaa,  cylindrical  figure,  ahsoioe  of 
brandies,  and  having  very  nearly  the  same  girth, 
wilh  a  kagth  from  sixty  to  ninety  feet.  The 
crownof  this  tree,  wheroitisirregolarly  branched, 
is  SI  ill,  and  out  of  proportion  to  the  tnink, 
and  the  foliage  is  likewise  diminutiye,  as  com- 
pared with  the  bnndieB.  The  forest  was  almost 
oiMBpoaed  of  the  kaari,and  t)ie  ]aigest,fiom  the 
paralleliam  of  their  sides,  stood  up  like  gigantic 
eelunna  of  wood.  The  timber  of  these  trees  is 
the  most  Talunble  product  of  the  island ;  more- 
orer,  a  qnantiiy  of  resin  oozes  &om  the  bark, 
which  is  collected,  and  sold  at  a  penny  a  pound 
to  the  Americana,  but  its  use  is  kept  secret." 

Trees,  when  placed  in  suitable  soil,  and  in  a 
situation  adapted  to  their  nature,  are  capable  of 
liri^  for  eentnriea.  Thus  the  olive-tree  may 
coBtinue  fi»  300  years,  and  the  oak  about  600. 
The  eedan  of  Lebanon  seem  in  a  manner  in- 
capable of  decay.  According  to  yery  ingenious 
caleaktMBa^  Adanaon  supposed  that  the  baobab 
mi^bt  be  many  thousand  years  old. 

In  dicotyledonous  trees,  the  age  may  be  known 
by  the  number  of  woody  layers  which  a  trans- 
Yene  aectaon  of  the  trunk  presents.  As  a  new 
lajrer  of  wood  iafonned  ereiy  year,  it  vdll  easOy 
be  seen  that  a  tree  twenty  yean  old,  must  pre- 
seai  at  its  base  twenty  c(mcentric  rings  of  wood, 
and  80  on  successively.  In  the  trees  of  tropical 
dimatea,  however,  this  annular  indication  is 
less  to  be  depended  upon,  and  may,  as  in  the 
caK  of  the  baobab,  lead  to  erroneous  conclusions. 
Utm  of  ittms.  Wood  is  applied  to  so  many 
OSes  in  domestic  eeonomy  and  the  arts,  and  is 
» indi^Mnaablein  the  construction  of  shipsand 
b«il£ngB  of  all  kinds,  as  weU  as  of  machines 
aad  instrumcnta,  that  no  part  of  vegetables  can 
^hspnts  the  superiority  with  it  in  this  respect 

Many  herbaoeoua  stems  are  employed  as  food 
for  man  and  animaK  The  stem  of  the  sugar- 
eae  sappliea  most  of  the  sugar  of  commerce. 
Maajr  woods  are  used  f<»r  dyeing :  for  example, 
mnil  wood,logwood,brazU-wood,&c.  Lealher 
is  taimed  with  oak-bark,  and,  in  general,  with 
those  kinda  of  bark  which  contain  a  great 
^atntity  of  tannin. 

With  reqiect  to  medical  properties,  the  stems, 
tks  wood,  and  the  baric,  are  of  easeBtial  impor- 
tanee.  To  theae  belong  ihecinchonas,  cinnamon, 
wintei'ft.baric,  sassafras,  guyacum,  and  many 
other  afcedicinca  which  possess  so  well-merited  a 
npvtaiion. 

Tsrioes  operations  are  often  practised  on  the 
tnmks  of  trees.  Incuion  is  sometimes  necea- 
iny  te  the  health  of  the  tree,  in  som^hing 
of  the  same  way  as  bleeding  is  to  the  health 
of  tn  over  full  animal.     The  trunk  of  the 


plum  and  cherry  tree  seldom  expand  freely 
till  an  incision  is  made  lengthwise  along  the 
trunk,  and  hence  this  operation  is  often  prac- 
tised by  gardeners.  If  the  incision  only  extends 
through  the  epidermis,  it  heals  up  without 
leaving  any  scar ;  if  it  penetrates  into  the  interior 
of  the  bark,  it  heals  up  only  by  means  of  leaving 
a  scar ;  but  if  it  penetratea  into  the  wood,  the 
wood  itself  never  heals  up  completely,  but 
new  wood  and  bark  are  formed  above  it. 
Boring  is  an  c^ieration  to  which  the  trunks 
of  trees  are  often  submitted,  for  the  purpose  of 
making  them  part  with  their  sap  in  the  season 
of  their  bleeding,  particularly  the  birch  and  the 
American  maple.  A  horizontal,  or  rather  slanting 
hole,  is  bored  in  them  with  a  wimble,  so  as  to 
penetrate  an  inch  or  two  into  the  wood ;  from 
this  the  $ap  flows  cojoously,  and  though  a  num- 
ber of  holes  is  often  bored  in  the  same  trunk, 
the  health  of  the  tree  is  not  materially,  if  at  all 
affected  ;  for  trees  will  continue  to  thrive  though 
subjected  to  this  operation  for  many  successive 
years,  and  the  hole,  if  not  very  laige,  will  dose 
up  again  like  the  deep  incision,  not  by  the  union 
of  the  luroken  fibres  of  the  wood,  but  by  the 
formation  of  new  bark  and  wood  projecting  be- 
ycmd  the  edge  of  the  orifice,  and  finally  diutting 
it  up  altogether.  OMUing  is  an  operation  to 
which  trees  in  North  America  are  often  sub- 
jected, when  the  fanner  wishes  to  clear  his  land 
of  timber.  It  consists  in  T'^V^^g  paralld  and 
horizontd  incisions  with  an  axe  into  the  trunk 
of  the  tree,  and  carrying  them  quite  round  the 
stem,  so  as  to  penetrate  through  the  alburnum, 
and  then  to  scoop  out  the  intervening  portion.  If 
this  operation  is  performed  early  in  the  spring, 
and  before  the  commencement  of  the  bleeding 
season,  the  tree  rardy  survives  it ;  though  some 
trees  that  are  pecuiiariy  tenaceous  of  life,  have 
been  known  to  survive  it  for  a  considerable 
length  of  time.  If  a  tree  is  bent  so  as  to  break 
part  only  of  the  corticd  and  woody  fibres,  and 
the  stem  or  branch  is  but  small,  the  parts  will 
agdn  unite  by  being  put  back  into  their  natural 
podtion  and  wdl  propped  up,  especially  if  the 
fructure  occurs  in  spring,  when  the  juices  are 
in  abundance ;  but  it  will  not  succeed  if  a  con- 
tusion has  crushed  and  destroyed  the  vessels ; 
or  if  the  stem  is  very  large,  even  where  it  suc- 
ceeds, the  woody  fibres  do  not  contribute  to  the 
union,  but  the  herbaceous  substance  only,  which 
exudes  firom  under  the  liber,  and  which  insmu- 
ates  itself  through  all  the  interstices.  In  prun- 
ing for  repressing  the  exoesrive  growth  of 
branches,  a  slanting  divisbn  of  the  branch  is 
made  dose  to  the  trunk ;  in  this  case  the  wound 
soon  doses  up  by  the  meeting  of  the  opposite 
sides  of  the  cut  bark. 
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CHAP.  VIII. 


OF   BUOSS. 


Buds  (ffemmag)  are  bodies  of  vaned form,  nature, 
and  aspect,  generally  formed  of  scales  closely 
imbricated  upon  each  other,  and  containing  in 
their  interior  the  rudiments  of  stems,  branches, 
leaves,  and  organs  of  fructification.  They  are 
always  developed  upon  the  branches,  in  the 
axilla  of  the  leaves,  or  at  the  extremity  of  the 
twigs.  They  are  oval,  conical,  or  rounded,  com- 
posed of  scales  which  are  superimposed  upon 
each  other,  covered  externally,  in  the  trees  of 
our  climates,  with  a  viscous  and  resinous  coating, 
and  furnished  internally  with  a  downy  tissue, 
destined  to  defend  the  organs  which  they  enclose 
from  the  rigours  of  winter.  Accordingly,  no 
envelopes  of  this  kind  are  observed  on  the  trees 
of  the  torrid  zone,  nor  upon  those  which  are 
reared  in  the  shelter  of  our  hot-houses ;  but 
those  vegetables  which  are  destitute  of  them  are 
unable  to  resist  the  cold  of  our  winters,  and 
would  unavoidably  perish  were  they  exposed  to  it. 

Buds  begin  to  appear  in  summer,  that  is,  at 
the  period  when  vegetation  is  in  its  greatest 
vigour  and  activity.  They  are  then  called  eyes. 
They  enlarge  a  little  in  autumn,  and  remain 
stationary  during  winter :  but,  at  the  return  of 
spring,  they  follow  the  general  impulse  com- 
municated to  the  other  parts  of  the  plant ;  they 
dilate  and  sweU,  their  scales  separate  and  allow 
the  organs  which  they  protected  to  emerge.  It 
is  then  only  that  they  are  properly  called  buds. 

The  scales  which  constitute  the  outermost 
part  of  the  buds,  are  not  all  of  the  same  nature 
or  origin.  The  only  circumstance  in  which  they 
all  agree,  is,  that  they  are  always  abortive  and 
imperfect  oi^ns.  Thus,  they  are  sometimes 
leaves,  petioles,  or  stipules,  wiiich  have  not  ac- 
quired their  full  development,  but  which  how- 
ever, in  certain  circumstances,  grow,  are  un- 
folded, and  disclose  their  true  nature. 

The  annexedfigure,  which 
is  a  section  of  a  branch  of 
the  ash,  exhibits  the  man- 
ner in  which  buds  origin- 
ate from  the  parent  stem; 
a  is  the  medullary  canal 
containing  the  pith.  The 
pith  is  also  visible  in  the 
centre  of  each  of  the  buds ; 
but  the  pith  of  the  bud, 
or  branch,  and  that  of  the 
stem,  do  not  at  first  com- 
municate, nor  do  they  join 
till  the  second  year. 

Buds  are  divided  into 
naked    and    scaly.      The  * 

first  are  those  which  have  no  scales  at  their  ex- 


terior, and  of  which  all  the  parts  shoot  out  and 
become  developed.  Of  this  kind  are  the  buds 
of  most  herbaceous  plants.  Scaly  buds,  on  the 
other  hand,  are  those  whose  outer  part  is  formed 
of  more  or  less  numerous  scales,  as  may  be  ob- 
served in  the  trees  of  our  climates. 

Buds  are,  in  general,  visible  extemaUy  long 
before  they  expand.  There  are  trees,  on  the 
contrary,  in  which  they  are,  as  it  were,  immenied 
in  the  very  substance  of  the  wood,  and  only 
make  their  appearance  just  when  they  are  about 
to  be  developed;  as  in  the  acacias,  and  many 
other  legumines. 

Buds  may  be  simple^  that  is,  may  give  rise  to 
a  nngle  shoot  only ;  as  in  the  lilac  and  oak :  or 
compound,  containing  several  stems  or  twigs;  as 
in  the  firs.  According  to  the  parts  which  they  con- 
tain, they  are  further  distinguished  into  flaw&^ 
hudsy leaf -budSyandmiaed buds.  I,  The Jhwer-btid 
or  fruU-hudy  is  that  which  contains  one  or  more 
flowers  without  leaves.  It  b  generally  pretty 
large,  of  an  oval  or  rounded  form ;  as  in  pear- 
trees  and  apple-treee.  2.  The  Uaf-bfwi  contains 
only  leaves.  Of  this  kind  is  the  bud  which 
terminates  the  stem  of  the  conmion  mezereon. 
3.  Lastly,  the  mixed  bud  is  that  which  contains 
flowers  and  leaves  together;  as  in  the  lilac. 

Cultivators  are  never  mistaken  respecting  the 
nature  of  a  bud,  which  they  easily  distinguiBb 
in  fruit-trees  by  its  form.  Thus,  the  bnd  which 
bears  flowers  is  conical  and  enlaiged,  whUe  that 
which  bears  leaves  only,  is  siendsr,  elongated, 
and  pointed. 

The  Turio,  The  name  of  turio  is  given  to 
the  subterranean  bud  of  perennial  herbaceous 
plants,  which,  on  being  dereloped  annually,  pro- 
duces the  new  stem.  Thus,  the  part  of  the  as- 
paragus which  we  eat  is  the  turio  of  that  plant. 
The  diflerence  between  the  bud  properly  so  called 
and  the  turio,  is,  that  the  latter  always  arises 
from  a  vivacious  root,  or  a  rhizoma ;  in  other 
words,  is  of  subterranean  origin,  while  the  bud 
always  arises  upon  a  part  exposed  to  the  air  and 
light. 

The  hulb  is  a  kind  of  bud  bdonging  to  certain 
perennial  herbaceous  plants,  and  particularly  to 
the  monocotyledones.  It  has  already  been  stated, 
when  describing  the  bulbiferous  roots,  that  the 
bulb  is  supported  by  a  kind  of  solid  and  horizontal 
plate,  lying  between  it  and  the  true  root.  To 
this  flattened  tubercle^  the  fleshy  scales,  of  which 
the  bulb  b  externally  formed,  are  fixed  by  their 
base.  The  interior  contains  the  rudiments  of 
the  flower-stalk  and  leaves.  These  scales  be- 
come thicker,  and  more  fleshy  and  succulent, 
the  more  internally  they  are  situated  in  the  bulb. 
The  outermost,  on  the  contrary,  are  thin  and 
dry  like  paper. 

Sometimes  these  scales  ai-e  of  one  piece,  and 
are  enclosed  within  each  other,  or  a  single  scale 
embraces  the  whole  circumference  of  the  bulb ; 
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tt  in  the  common  onion,  cut  17,/,  and  the  hya- 
cinth. They  an  then  Tiamed  eoaied  or  tunicated 
W&fc  At  other  times,  these  scales  are  smaller,  free 
at  their  aides,  and  cover  each  other  only  in  the 
manner  of  tiles  on  a  roof ;  as  in  the  white  lily,  cut 
1 7,y.  Lastly,  the  ooata  are  soiqetimes  so  dose  as  to 
be  oonfoonded  together,  when  the  hulb  seems  as 
if  fonned  of  a  solid  and  homogeneous  substance. 
Bulbs  of  this  kind  are  named  solid^  as  in  the 
common  saffron. 

Bulbs  are  generally  of  an  oval  or  globular 
fi>na.  Sometimes,  howeyer,  they  are  more  or 
le«  elongated  and  even  cylindrical;  as  is  ob- 
served in  some  species  of  Allium.  In  the  ba- 
nanas the  bulb  is  very  elongated,  cylindrical,  and 
»t«m-like.  They  are  sometimes  n«»/>/^,  or  formed 
of  a  smgle  body ;  as  in  the  tulip  and  squill.  Or 
they  are  mmUipU,  when  several  small  bulbs  are 
fovnd  oc^ected  under  the  same  envelope;  as 
in  garlic 

Bulbs,  being  the  buds  of  certain  perennial 
hobaoeous  plants,  are  necessarily  reproduced 
«wy  year.  But  their  regeneration  does  not 
take  place  in  the  same  manner  in  all  the  species. 
Swnetimes  Uie  new  bulbs  arise  in  the  veiy  centre 
of  the  old  ones^  as  in  the  common  onion ;  at 
other  times,  from  the  lateral  part  of  their  sub- 
itanoe,as  in  meadow safiron ;  oi^^e  new  bulbs  are 
^e^eloped  by  the  side  of  the  old  ones,  as  in  the 
tahpand  hyacinth;  or  above  them,  as  m  gladiolus; 
or  beneath  them,  as  in  many  species  of  ixia, 
la  common  language,  the  young  bulbs  are  named 

In  proportion  as  a  bulb  shoots  up  the  stem 
which  it  contains,  ih&  outer  scales  diminUb  In 
^ludmeu,  &de,  and  at  length  beeome  perfectly 
^^  They  consequ^itly  appear  to  supply  the 
young  stem  with  a  portion  of  the  materiab  ne- 
o**By  lor  its  development. 

TJmxki  are  true  subterranean  bulbs,  belong- 
'^  to  certain  perennial  plants.  They  are  some- 
tunes  iimpiey  and  develope  only  a  single  stem ; 
at  ia  the  genus  orchis.  Occasionally  muUipic, 
tjist  is,  several  together,  each  sending  out  a  par- 
ticular stem  ;  as  in  saxifraga  granuUUa.  Some- 
times eoa^poimdy  which  is  the  case  when  several 
items  ivue  from  a  sing^  tubercle;  as  in  the  potato. 

The  name  of  hulbils  is  ^plied  to  a  kind  of 
■nafl  solid  or  scaly  buds,  that  grow  on  different 
parts  of  a  plant,  and  are  susceptible  of  vegeta- 
ting by  themselves;  or  which,  when  detached 
from  the  parent  phmt,  become  developed  and 
pTodnee  a  vegetable  perfectly  similar  to  that 
wbenee  they  derived  their  origin.  Plants  bear- 
iBg  bods  of  this  kind  are  named  viviparous. 
They  may  occur  in  the  axilla  of  the  leaves. 
At  otber  times  they  are  produced  in  the  place 
of  the  flowers.  The  nature  of  the  bulbils  is 
ttmilar  to  that  of  the  bulbs  properly  so  called. 
Soraatones  they  are  seafy;  at  others  solid  and 
Mopaet 


The  small  bodies  developed  in  different  parts 
of  agamic  plants,  such  as  ferns,  lycopodiacete, 
mosses,  lichens,  &c.,  and  which  have  been  im- 
properly named  seeds,  must  be  considered  as  true 
bulbils.  Although  these  bodies,  to  which  we 
give  the  name  of  sporules^  are  capable  of  pro- 
ducing a  plant  similar  to  that  from  which  Uiey 
are  detached,  they  cannot  be  confounded  with 
true  seeds.  In  fact,  the  essential  character  of 
the  seed  is  that  it  contains  an  embtyo,  that  is, 
a  body  complex  in  its  nature,  composed  of  a 
radicle  or  rudiment  of  a  root,  a  gemmule  or  germ 
of  the  stem,  and  a  cotyledonary  body.  By  the 
act  of  germination,  the  embryo  properly  so  called, 
merely  developes  the  parts  which  already  existed 
in  it  perfectly  formed.  Germination  does  not 
give  rise  to  them  ;  it  merely  places  them  in  cir- 
cumstances favourable  to  their  growth.  In  the 
bulbils,  on  the  contrary,  and  especially  in  the 
sporules  of  the  agamic  plants,  there  is  no  em- 
bryo. In  them  there  is  no  trace  of  radicle,  coty- 
ledons, or  gemmule.  Germination  creates  these 
parts  in  tiiem.  They  are  not,  therefore,  true 
seeds. 

Uses  of  Buds  and  Bulbs.  Several  kinds  of 
buds  are  employed  in  domestic  economy  as  food : 
suehasthe  turios  of  asparagus,  and  of  several  other 
plants  of  the  same  femily.  Every  one  knows 
the  daily  use  that  is  made  of  different  species  of 
the  genus  allium;  such  as  the  common  onion, 
the  garlic,  the  leek,  and  the  shallot. 

The  bulbs  or  buds  of  some  vegetables  are  also 
used  in  medicine.  Thus  it  is  of  the  buds  of  the 
pinus  picea  infused  in  beer  that  spruce  beer  is 
made.  The  scales  of  the  bulb  of  the  common 
squill  furnish  a  powerful  diuretic,  and  they  are 
also  employed  as  a  stimulant  to  the  pulmonary 
oigans.  Garlic  b  well  known  to  be  a  cure  for 
intestinal  worms. 


CHAP.  IX. 


THE  LEAVES. 


The  leaves  are  the  next  oi^gans  to  be  con- 
sidered. They  are  found  on  all  the  higher  orders 
of  plants,  although  many  of  the  simpler  kinds 
are  entirely  destitute  of  them.  Befora  ex- 
panding into  their  full  size,  leaves  are  at  first 
coiled  up  in  a  bud,  as  has  been  already  explained. 
The  manner  in  which  leaves  are  thus  coiled  up, 
differs  in  the  different  kinds  of  plants.  Sometimes 
they  are  folded  up  lengthwise  into  two  halves, 
so  that  the  margins  of  each  side  exactly  coincide. 
Sometimes  they  are  folded  from  above  downwards, 
as  in  the  aconite ;  at  other  times  they  are  plaited 
like  a  fern,  as  in  the  common  currant  and  vine, 
or  rolled  up  in  a  spiral  form,  as  in  the  apricot; 
Uie  margin  of  the  leaves  being  either  rolled 
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inwards  or  outwards,  or  the  leaf  is  rolled  from 
above  downwards,  as  in  the  fiunily  of  ferns. 
Leaves  are  characterized  as  membranoos,  greenish 
coloured,  and  generally  flat  appendages,  springing 
from  twigs,  branches,  the  trunk,  or  the  neck  of 
the  root  of  plants.  They  generally  lie  with 
the  plane  of  their  surface  in  a  horizontal  direc- 
tion. Their  epidermis  is  porous,  and  their  use 
is  to  absorb  gases  and  moisture  for  the  nourish- 
ment of  the  plant,  and  at  the  same  time  to  exhale 
the  moisture  and  gases  which  are  superabundant. 
Leaves  are  formed  of  a  net- work,  of  fibrous  sub- 
stance similar  to  that  composing  the  stem,  while 
the  interstices  are  filled  up  with  cellular  tissue, 
or  a  soft  greenish  matter,  similar  to  the  herba- 
ceous envelope  which  lies  between  the  outer  and 
Inner  bark  of  the  stem. 

Sometimes  the  body  of  the  leaf  is  attached 
immediately  to   the  stem,  without  any  inter- 


mediate stalk,  as  in  the  common  poppy,  when, 
it  is  said  to  be  sessile^  fig.  b. 

More  frequently,  however,  there  is  a  central 
stalk  on  which  it  is  supported,  which  is  called 
the  petiole.  In  this  case  the  leaf  is  said  to  be 
petiolate,  as  in  the  elm,  lime,  rosemary,  &c.,  fig.  c. 
This  latter  being  the  more  gener^  arrange- 
menty  the  leaf  may  be  considered  as  formed  of 
two  parts,  the  petiole^  and  the  disk  or  Umb  ;  the 
latter  being  the  generally  flat  and  greenish  part 
which  constitutes  the  leaf  properly  so  called. 
The  petiole  being  wanting  in  many  leaves,  and  the 
limb  itself  being  also  sometimes  absent,  through 
abortion;  the  leaf  then  consbts  of  the  petiole 
only,  which  fr^uently  dilates  and  assumes  the 
form  and  characters  of  a  sessile  leaf:  as,  for  ex- 
ample, in  all  the  simple-leaved  acacias  of  New 
Holland. 

In  the  leaf  there  are  distinguished  an  upper 
eurfacoj  which  is  commonly  smoother,  more 
green,  covered  with  a  more  closely  adhering 
epidermis,  and  presenting  fewer  cortical  pores ; 
and  a  lotoer  surface^  of  a  less  deep  colour,  often 
covered  with  hair  or  down,  with  an  epidermis 
more  loosely  attached  to  the  herbaceous  layer, 
and  presenting  a  great  number  of  small  holes, 
the  orifices  of  the  internal  vessels  of  the  plant. 
It  is  accordingly  by  their  lower  surface  that  the 
leaves  absorb  the  fluids  which  are  exhaled  by 
the  earth,  or  which  are  difiused  and  mingled  in 
the  atmosphere. 


The  lower  surfiMe  of  the  leaf  is  also  remarkB* 
ble  for  numerous  projecting  prolongations  ran- 
ning  in  difierent  directions,  which  are  merely 
divisions  of  the  petiole^  named  nerves.  One 
of  these  nerves,  named  the  mid-rib^  or  middU- 
nerve^  is  nearly  constant  in  its  disposition, 
and  forms  the  continuation  of  the  petiole,  having 
generaUy  a  longitudinal  direction,  and  dividii^ 
the  leaf  into  two  lateral  parts  which  are  pretty 
fr^uently  equal.  From  its  base  and  sides  pro- 
ceed the  other  nerves,  running  in  difierent  direc- 
tions, and  frequently  uniting  with  each  other. 
The  nerves  assume  different  names  according 
to  their  thickness^  and  the  degree  in  which  they 
project  at  the  lower  sur&ce  of  the  leaf.  The 
nervesy  properly  so  called,  are  prominent  and 
very  distinct ;  when  they  are  less  so,  they  are 
named  veine;  and  the  last  ramifications  of  the 
veins,  which  intermingle  frequently,  and  form 
the  skeleton  of  the  leaf,  are  called  venules. 

It  must  be  observed  that  the  nerves  of  plants 
have  no  resemblance  in  structure  or  frmctions  to 
the  nerves  of  animals.  They  are  merely  bundles 
of  porous  vessels,  spiral  vessels,  and  false  traddw, 
envdoped  in  a  certain  quantity  of  oellnlar  tissae. 
Sometimes  the  nerves  are  prolonged  beyond  tiie 
cireumferenoe  of  the  disk  of  the  leaf,  and  when 
rigid,  fi>rm  spines  or  thorns,  more  or  less  acute, 
as  in  the  holly. 

As  the  disposition  of  the  nerves  upon  the 
leaves  serves  to  characterize  certain  divisions  of 
vegetables,  they  merit  the  greatest  attention. 
Thus,  in  most  of  the  monoeotyledones,  the  nervee 
are  almost  alwajrs  simple,  v«ry  little  branched^ 
and  with  few  exceptions,  parallel  to  each  other, 
as  in  cut  26,  fig.  a.  In  the  dicetyledonet  they 
do  not  present  this  disposition;  but  they  are 
frequently  much  ramified,  and  interlaced  with 
each  otlier. 

The  more  remarkable  varieties  in  the  disposi- 
tion of  the  nerves  may  be  referred  to  the  fr>i- 
lowing: 

A  leaf,  whether  sessile  or  petiolate,  may  be 
attached,  in  various  ways,  to  the  stem  or  branches 
which  support  it.  Sometimes  it  is  ahnply  arti- 
eulatedy  and  without  directly  uniting  by  the  whole 
of  its  base,  is  simply  fixed  by  a  kind  of  contraction 
or  articulation,  as  in  the  mapleand  horse-chestnut. 
These  leaves  are  then  caducous,  or  fall  very  early. 
At  other  times  the  leaf  is  so  united  to  the 
stem,  that  it  cannot  be  separated  from  it  withont 
being  torn.  Such  leaves  remain  on  the  tree  as 
long  as  the  branch  thatsupportsthem,  asin  the  ivy; 
■'  The  manner  in  which  sessile  leaves 

are  attached  to  the  stem  also  deserves 
examination.  Thus  the  middle  nerve 
sometimes  enlarges  and  embraces  the 
stem  in  about  half  of  its  circum- 
ference. The  leaves  are  then  named 
semiamplesncaul, 

Tlie  leaf  is  said  to  be  amplesrieaul,  on  the 
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oUmt  handy  when  it  embnces  the  stem  in  its 
wbole  ciixmmfierenoey  as  in  the  common  goats- 
beard,  and  the  white  poppy. 

Frequently  also  the  base  of  the  leaf  is  pro- 
longed 80  as  to  fonn  a  sheath,  which  entirely 
■oiTfNmde  the  stem,  and  envelopes  it  lor  a  certain 
length.  In  this  case,  the  leares  are  named 
ajtafiiay,  as  in  the  wheat,  oats,  and  grasses, 
ThoB  sheath  may  be  considered  as  a  voy  broad 
petiole,  of  which  the  two  edges  are  occasionally 
united  to  fonn  a  kind  of  tube.  The  phM)e  at ' 
which  the  limb  of  the  leaf  and  the  sheath  meet, 
is  named  the  mseJb,  Sometimes  it  is  naked,  at 
others  famished  with  hairs,  as  in  poa  piUmOy  or 
with  a  somQ  membraneoas  upper  appendix,  as 
is  obaerred  chiefly  in  the  grasses. 

LeaTes  of  the  same  plant  frequently  difier  in 
form,  aocofding  to  the  part  of  the  plant  from 
which  they  arise  ;  h^ice  they  are  seminal  Uaveg 
when  the  cotyledons  rise  aboTe  the  soil  and  as- 
some  the  Ibrm  of  kaves.  These  will  be  alluded 
to  when  treating  of  the  germination  of  seeds. 
In  some  plants  the  diversity  of  the  leaves  is  very 
rtmaifcable;  thns,  ivy  has  some  of  its  leares 
entire,  and  others  deeply  lobed.  Leaves  also 
vaiy  according  to  the  medium  in  which  they 
vegetate.  Aquatic  plants  have  generally  two 
kinds  of  haves;  one  set  swimming atthe  surfisMse 
of  the  water,  or  raised  a  little  above  its  levd  ; 
the  othttr  always  immersed  in  this  fluid.  Thus, 
the  water  crowfoot  has  lobed  leaves  which  float  at 
the  sorfiwe,  and  leaves  divided  into  exceedingly 
narrow  and  very  numerous  segments,  which  are 
immersed  in  the  vrater.  i2<ufica/ leaves  are  those 
which  come  off  directly  from  the  root ;  eauUney 
•r  stem  leaves,  are  attached  to  the  stem,  while 
branch  leaves  spring  from  the  minuter  ramifiea- 
tioDS.  Floral  leaves  are  those  which  accompany 
the  blossoms. 

Leaves  may  be  ranged  opposite 
to  cadi  other  in  pairs,  or  alter- 
oate,  coming  off  <me  by  one, 
at  nearly  equal  distances  from 
diffiBrent  sides  of  the  stem.  Ver- 
tieUUae  or  whoried,  when  more 
than  two  come  off  together,  thus 
forming  a  circle  around  the  stem, 
as  in  the  ^ifaUmms,  Sometimes 
the  leaf  oitirely  surrounds  the  stalk,  when  it  is 
called  perfcdiate,  d. 

The  Fnmd  consists  of  a  union,  29. 

or  incorporation  of  the  lea^  leaf- 
stalk, and  branch  or  stem,  forming, 
as  it  were,  bat  one  organ  of  which 
the  constituent  parts  do  not  se- 
parate ^Kmtaneously  from  one 
soother,  by  means  of  the  fracture 
of  any  natural  joint,  as  in  the 
case  of  plants  in  general ;  but  ad- 
htfe  together  even  in  their  decay. 
The  leaf  of  the  palms  was  termed  a  frond  by 


Linnsus ;  and  that  of  the  ferns  go  under  the 
same  name.  The  algc  and  lichens  consist,  for 
the  most  part,  of  fronds  only. 

Leaves  are  of  various  shapes,  and  have  received 
names  accordingly;  as,  orbicular,  oval,  oblong, 
lanceolate,  linear,  awl-shaped,  filiform,  cordate 
or  heart-shiq^ed,  reniform,  or  kidney-shaped, 
sagittate,  hai^ate.  Leaves  may  also  be  deeply 
notched,  so  as  to  be  divided  into  three  or  more 
lobes,  hence  they  are  called  tripartiUy  quadri- 
partite. Pinnatified,  divided  into  deep  lobes 
along  the  sides.  The  following  figures  will  show 
the  most  striking  diversities  of  the  form  of 
leaves. 


FimnaHIM,        LmcimiaU.        iUiuse.         EmarginaU 


Cor4at9.     Tripohate.    LnneeolaU.    Linear.     Orhieular. 

Leaves  are  also  called  entire^ 
when  the  margin  is  even;  den- 
tatey  when  the  maigin  is 
marked  by  erect  teeth.  Ser- 
rate,  when  the  teeth  are  in- 
clined to  the  summit  of  the 
leaf,  like  the  markings  of  a 
saw.  Dmibfy  eerrate,  when 
Tiiiobate.  each  smsll  tooth  is  itself  ser- 
n^ed.  Spinous  with  acute 
thorns,  or  spines,  as  in  the  holly  and  thistie. 
OiHatedy  having  the  margin  furnished  with  hairs. 
Leaves  are  also  distinguished  by  their  external 
surface  into  shining,  smooth,  coreaceous  or 
leathery,  glutinous,  fleshy,  glaucous,  or  sea  green, 
spotted,  &c 

Oompimmi  Leaves.  When  several  leaves  are 
attached  to  a  common  petiole,  they  are  said  to 
be  compound,  fig.  e.  If  the  petiole  branches  out 
into  several  parts,  and  each  part  contains  a  set 
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of  compoond  learefl^  they  are  then  called  dtwm- 
pcfimd^  or  doubly  compaundy  fig.  /•    The  siinply 


compound  leaves  have  two  principal  modifica- 
tions, depending  on  the  position  of  the  leaflets 
that  compose  them.  Thus^  sometimes  all  the 
leaflets  proceed  horn  the  very  top  of  the  common 
petiole,  as  in  the  horse  chestnut, and  trefoil;  some- 
times again  they  spring  firom  the  sides  of  the 
common  petiole,  as  in  the  ash,  hladder  senna, 
&c  The  nameof  digitaU  has  heen  given  to  the 
former,  and  pinnate  to  those  of  the  latter.  Di- 
gitate leaves,  then,  are  those  which  spring  in  a 
divergent  manner  from  the  top  of  the  common 
petiole,  like  the  fingers  of  the  hand  spread  out. 
They  are  unifoliatey  as  in  the  leaf  of  the  orange 
tree ;  trifoliate^  as  in  wood-sorrel,  quinquefoliate, 
as  in  potentilla,  &c. 

Pinnate^  leaves  arranged  on  each  side  of  a 
common  petiole,  like  the  Harhs  of  a  feather  in 
the  shaft. 

Ddcompatmdf  where  the  common  petiole  is 
subdivided  into  other  petioles,  bein^  compound 
leaves,  as  in  mimosa,  fig.  ^.* 


Supradecompoundy  are  those  in  which  the 
secondary  petbles  are  divided  into  tertiary 
petioles,  bearing  leaflets,  fig.  h. 

We  now  proceed  to  explain  the  functions  of 
these  essential  organs  of  plants. 

Leaves,  as  before  observed,  are  formed  of  three 
principal  parts,  namely,  abundle  of  vessels  coming 
from  the  stem ;  cellular  substance,  which  is  a 
prolongation  of  the  herbaceous  envelope  of  the 
bark ;  and,  lastly,  an  outer  skin  or  epidermis,  by 
which  they  are  covered  in  their  whole  extent. 

The  bundle  of  vessels  constituting  the  petiole. 


*  Particular  explanations  of  all  the  terms  will  be 
foand  in  the  glossary  at  the  end  of  this  work. 


when  tliis  oigan  is  present,  conmsts  of  trachea, 
false  traches,  and  porous  vessels.  They  are  ex 
temally  enveloped  by  a  layer  of  the  herbaceous 
substance,  which  is  prolonged  over  them  when 
they  come  off  from  the  stem.  By  their  expan- 
sion and  successive  ramifications,  they  form  the 
network  of  the  leaf.  The  meshes  or  empty 
spaces  which  they  leave  between  them  are  filled 
with  cellular  tissue  coming  from  the  bark.  This 
tissue  b  sometimes  wanting^,  as  when  the  leaf 
consists  of  vascular  network  alone,  presenting 
the  appearance  of  a  kind  of  lattice-work  or 
lace. 

The  epidermis  which  covers  the  surface 
of  the  leaf  is  generally  thin  and  very  porous, 
especially  on  the  under  side.  The  two  layers 
of  this  oigan,  seen  upon  the  upper  and  under 
surfaces  of  the  leaf,  cover  the  part  which  is 
formed  by  the  vascular  fibres  and  cellular  tissue. 
This  organ  b  very  thin,  in  flat  and  membranous 
leaves;  but  in  such  as  are  thick  and  fleshy,  as 
those  of  succulent  plants,  it  b  greatly  developed, 
and  gives  the  leaf  its  form. 

The  gtomata  or  pores  which  are  observed  on 
leaves,  are,  according  to  some  authors,  nothing 
but  the  upper  orifices  of  the  sap- vessels ;  while 
others  maintain  that  they  transmit  air. 

The  leaves  and  roots  are  the  principal  oi^gana 
of  absorption  and  nutrition  in  v^fetables.  The 
former  absorb  from  the  atmosphere  the  substances 
which  are  subservient  to  growth,  and  hence  they 
have  been  called  a!Mal  roots.  They  are  also 
subservient  to  other  purposes  of  great  importance 
in  the  economy  of  plants.  They  transpire  and 
exhale  the  fluids  which  have  become  useless  to 
vegetation,  and  it  b  by  their  agency  that  the 
sap  b  freed  of  the  watery  juices  which  it  con- 
tains, and  acquires  all  its  nutritive  qualities. 

It  is  diiefly  by  the  pores  situated  on  the  lower 
surface  of  the  leaves  of  woody  plants  that  the 
watery  vapours  and  gases  difiused  in  the  atmos- 
phere are  absorbed ;  and  hence  thb  surfiice  is 
soiler,  and  less  smooth  than  the  upper,  and  b 
generally  covered  by  a  light  down  which  b 
favourable  to  thb  absorption ;  while  the  upper 
surface,  on  the  contrary,  b  smooUier,  generally 
glabrous,  and  throws  off  the  fluids  which  are 
useless  for  the  nutrition  of  the  plant.  Thb  ex- 
cretion is  named  transpiration  in  vegetables. 

The  leaves  of  herbaceous  plants,  being  nearer 
the  ground,  and  immersed  in  a  constantly  humid 
atmosphere,  absorb  equally  by  both  sur&ces. 
The  knowledge  of  thb  fact  we  owe  to  the  cele- 
brated Bonnet.  The  most  complete  set  of  ex- 
periments, upon  the  absorbent  power  of  the 
leaves,  b  detailed  by  that  naturalist.  Satisfied 
that  leaves  are  furnished  with  absorbent  organs 
for  the  purpose  of  taking  in  moisture, hb  object 
was  that  of  ascertdning  whether  the  absorbent 
power  of  both  surfaces  was  alike.  With  thb 
view  he  filled  several  vesseb  with  water,  on  the 
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top  of  which  be  placed  a  number  of  leaves,  some 
bftTing  the  upper,  and  others  the  under  snr&oe 
applied  to  the  water,  so  as  that  they  only  floated 
hi  it,  but  were  not  immersed.    If  the  leaf  re- 
tained its  Terdnre  longest  with  its  npper  sar&ce 
applied  to  the  water,  1^  absorbing  power  of  the 
upper  sorfiioe  was  to  be  regarded  as  the  greatest ; 
but  if  it  retained  its  verdure  longest  with  the 
under  surfiice  applied  to  water,  then  the  absorb- 
ing power  of  the  under  surfiice  was  to  be  r^arded 
as  Uie  greatest.    The  experiment  was  made  in 
the  spring  and  antumn,  the  temperature  being 
between  five  and  ten  of  Reaumur,  and  the  leaves 
emi^oyed  being  such  as  were  fully  expanded. 
The  result  was  as  follows.    Out  of  fourteen 
berbi^  of  different  &milies,  selected  for  the  pur- 
pose of  experiment,  the  leaves  of  six — the  wake- 
robin,  kidney  bean,  sulki  flower,  cabbage  spinach, 
and  flsiall  mallow,  were  indifiterent  to  the  mode 
in  which  thsy  were  applied  to  the  wat(*r,  and 
were  finmd  to  retain  their  verdure  equally  long, 
iHiether  moistened  by  the  upper  or  under  sur&oe. 
The  rest,  the  plantidn,  white  mullein,  great  mal- 
knr,  n^e  eoxoomb^  purple  leaved  amaranth, 
marrel  of  Pern,  and  balm  were  not  indifferent 
to  the  mode  in  which  they  were  applied  to  the 
water,  but  retained  their  verdure  longest  when 
moistened  by  the  upper  sur&ce.    The  following 
are  the  most  remarkable  examples  of  the  relative 
capacity  of  the  different  surfisuses.     The  leaf 
of  the  nettle,  when  moistened  by  the  upper  sur- 
fiKe,  lived  two  months ;  but  when  moistened  by 
the  under  sur^Mo,  only  three  weeks.    The  leaf 
of  the  amaranth,  when  moistened  by  the  upper 
sai§Bcty  lived  three  months ;  and  when  moistened 
by  the  under  surfieuse,  only  seven  or  eight  days. 
The  leaf  of  the  mullein,  when  moistened  by  the 
upper    sor&oe,  lived  five  weeks;    and  when 
moistened  by  the  under  sur&ce,  only  five  days. 
A  leaflet  of  the  French  bean  absorbed  also  a 
sufficient    quantity    of    moisture    to    nourish 
another  leaflet  that  was  still  attached  to  the  same 
feoitatalk,  though  not  touching  the  water.    Out 
of  sixteen  trees^  or  shrubs,  of  different  kinds, 
selected  for  the  purpose  of  experiment,  the  leaves 
of  ovily  two,  the  lUac  and  aspen,  retained  their 
verdure  equally  long,  by  whatever  sur&ce  they 
were  moistened.    But  the  leaves  of  the  others ; 
the  vine,  pear,  cherry,  prune,  apricot,  walnut, 
nralberry,  oak,  hazel,  rose.  Sec,  retained  it  longest 
when  moistened  by  the  under  sur&ce.      The 
fiaOowing  are  the  most  remarkable  examples  of 
tiative  capacity.     The  leaves  of  the  white 
mulberry,  when  moistened  by  the  under  sur&ce, 
retained  their  verdure  for  nearly  six  months ; 
but  when  moistened  by  the  upper  sur&ce,  they 
retained  it  &r  only  five  or  six  days.    The  leaves 
of  the  vine,  pophur,  walnut,  faded  almost  as  soon 
^^hen  moistened  by  the  upper  sur&ce,  as  when 
kft  without  water  altogether.    The  leaves  of 
^bitel  and  roaef  when  moistened  by  the  under 


sur&ce,  absorbed  a  sufficient  quantity  of  mois- 
ture to  nourish  also  other  leaves  on  the  same 
branch,  though  not  touching  the  water.  But  as 
the  foregoing  experiments  on  leaves  were  made 
on  such  only  as  were  detached  from  the  plant, 
it  may  be  said  that  they  are  not  well  calculated 
to  become  the  groimd  of  any  general  conclusion ; 
and  that  they  do  not  represent  to  us  what  ac- 
tually takes  place  in  growing  vegetables.  But 
if  we  appeal  to  the  actual  facts  which  take 
place  Iq  nature,  we  shall  find  that  they  are  con- 
firmatory of  the  above  experiments.  If  after 
a  long  drought  a  fog  happens  to  take  place  be- 
fore any  rain  &11,  so  as  to  moisten  the  sur&ce 
of  the  leaves,  the  plant  begins  to  revive,  and  to 
resume  its  verdure  long  before  any  moisture  can 
have  penetrated  to  the  root.  Hence,  it  follows 
incontestibly  that  moisture  has  been  absorbed 
by  the  lea^  because  it  is  impossible  to  account 
for  the  change  that  has  been  effected,  except  by 
such  absorption.  But  the  efficacy  of  rains 
themselves,  and  of  artificial  waterings,  may  be 
accounted  for  upon  the  same  principle ;  for  they 
have  not  always  penetrated  to  the  root  when 
they  are  found  to  have  given  freshness  to  the 
plant;  and,  indeed,  many  plants  will  thrive 
merely  by  having  their  leaves  kept  moist,  though 
no  water  should  reach  the  root  at  all.  The  same 
thing  might  be  said  of  the  immersed  yi^cs,  many 
of  which,  being  totally  destitute  of  root,  and 
constituting  merely  a  sort  of  frond  or  leaf,  ab- 
sorb the  nourishment  necessary  to  their  support 
by  the  whole  of  their  surfitce.  The  moisture 
then  entering  the  plant  as  food,  is  taken  up  by 
means  of  the  absorbent  pores  of  the  epidermis, 
not  only  of  the  root  and  leaf,  but  often,  as  may 
be  presumed,  of  the  other  parts  of  the  plant  also, 
at  least  when  they  are  in  a  soft  and  succulent 
state.  Bonnet  has  shown  that  most  leaves  ab- 
sorb moisture  better  by  the  one  sur&ce  than 
the  other ;  and  it  is  known  that  some  sur&ces 
do  actually  repel  it,  as  may  be  seen  in  the  leaves 
of  the  common  cabbage,  after  a  fall  of  rain  or 
dew,  when  the  drops  roll  along  the  upper  sur- 
fiice without  wetting  it,  or  lodge  in  its  folds  and 
hollows,  like  globules  of  quicksilver.  This  is 
the  case  also  with  all  such  plants  as  are  covered 
with  bloom.  It  is  probable,  therefore,  that  all 
such  sur&ces  as  repel  moisture,  are  fitted  rather 
for  the  inhalation  of  air.  Grew  first  established 
the  importance  of  air  to  the  life  of  plants,  and 
conjectured  that  it  was  absorbed  by  the  leaf. 
Papin,  with  a  view  to  ascertidn  the  point  in  ques- 
tion, introduced  into  the  receiver  of  an  air  pump 
an  entire  plant,  root,  stem,  and  leaf.  The  con- 
sequence was,  that  on  the  exhaustion  of  the  air, 
the  plant  very  soon  died.  He  then  introduced 
a  plant  by  the  root  and  stem  only,  while  the 
leaves  were  still  exposed  to  the  influence  of  the 
air.  In  this  case,  the  plant  lived  much  longer 
than  in  the  fermer,  and  warranted  him,  as  he 
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thought,  to  conclude  that  leaves  are  equivalent 
to  the  lungs  of  animals.  Another  argument  in 
support  of  the  doctrine  was  deduced  from  Du 
HameFs  experiment  of  besmearing  the  surface 
of  the  leaf  with  oil,  in  consequence  of  which 
treatment  it  soon  died,  owing,  as  it  appeared,  to 
the  exclusion  of  air.  Modem  chemistry  has  af- 
forded us  many  other  proofs  of  the  functions  of  the 
leaves  of  plants.  The  experiments  of  Priestley, 
Ellis,  Decandolle,  and  others,  have  fully  estab- 
lished both  the  absorption  and  exhalation  of 
gases  through  the  medium  of  the  leaves. 

From  some  recent  experiments  also  it  appears 
that  vegetables,  by  decomposition  of  moisture, 
can  supply  an  atmosphere  to  themselves ;  and 
thus,  that  plants  will  grow  and  thrive  when  in- 
closed in  glass  cases,  perfectly  impervious  to  ex- 
ternal changes  of  atmosphere,  simply  by  decom- 
posing the  water  of  the  moirt  soil,  with  which 
they  are  furnished.* 

The  decomposition  of  the  carbonic  acid  ab- 
sorbed frt>m  the  air  is  effected  in  the  parenchyma 
of  the  leaves,  as  well  as  in  all  the  othw  green 
and  herbaceous  parts  of  the  vegetable.  When 
vegetables  are  exposed  to  the  action  of  the  sun, 
they  are  decomposed,  the  air  retaining  the  carbon, 
and  disengaging  tlie  oxygen.  The  reverse  takes 
place  when  they  are  withdrawn  from  the  influ- 
ence of  light,  in  which  cas6  they  extract  from 
the  air  a  portion  of  its  oxygen,  which  they  re- 
place by  disengaging  an  equal  quantity  of  car- 
bonic acid  gas.  It  is  well  known  that  vegetables, 
when  removed  from  the  influence  of  the  sun, 
become  blanched ;  in  other  words,  lose  their  green 
colour,  are  rendered  soft  and  watery,  and  contain 
a  larger  proportion  of  saccharine  principle.  But 
we  shall  speak  more  particularly  of  the  phe- 
nomena of  absorption  and  transpiration,  when 
we  come  to  treat  of  nutrition  in  plants. 

The  leaves  are  susceptible  of  certain  motions 
evidently  depending  upon  the  irritability  of 
which  they  are  possessed.  This  property  in 
plants  is  clearly  established  by  numerous  and 
authentic  &cts.  If  a  branch,  stiU  attached  to 
its  stem,  be  so  placed  that  the  lower  surface  of 
the  leaves  is  turned  upwards,  these  will  be  seen  to 
turn  gradually  round  and  resume  their  natural 
position.  This  &ct  may  be  daily  observed  in 
pruning  and  palisading  espaliers;  such  as  the 
peach,  tlie  vine,  &c. 

Compound  and  articulated  leaves,  or  those  whose 
leaflets  are  attached  by  a  joint  to  the  common 
petiole,  present  the  most  remarkable  motions. 
Thus  the  leaflets  of  many  legumines,  whose 
leaves  are  aU  articulated,  have  a  different  posi- 
tion at  night  from,  that  which  they  occupy  in 
the  day.  Linnseus  called  this  singular  pheno- 
menon the  sleep  of  plants.    The  leaflets  of  the 

*  The  apparatus  for  this  purpose  shall  bo  described 
tfterwardis.  , 


acacia,  for  example,  are  extended  nearly  in  a 
horizontal  direction  at  sunrise ;  but  as  the  day 
advances,  they  gradually  rise,  and  at  length  be- 
come almost  vertical,  Mling  again  as  the  day 
declines.  Other  plants  present  similar  pheno- 
mena, depending  upon  the  influence  of  lights  as 
may  be  inferred  from  the  ingenious  experiments 
of  Decandolle.  That  excellent  botanist  having 
placed  some  plants  with  compound  leaves  in  a 
dark  cellar,  changed  their  hours  of  sleeping  and 
waking,  by  depriving  them  of  light  during*  the 
day,  and  exposing  them  to  a  strong  light  at 
night. 

The  leaves  of  certidn  plants  also  perform  mo- 
tions depending  upon  irritability,  and  which  can- 
not be  attributed  to  the  influence  of  light  alone, 
as  in  the  sensitive  plant.  The  slightest  shock,  the 
least  agitation  of  the  air,  the  shadow  of  a  clond 
or  of  any  other  body,  the  action  of  the  electric 
fluid,  heat,  cold,  irritating  vapours,  such  as 
chlorine,  or  nitrous  gas,  each  of  these  is  sufificient 
to  cause  its  leaflets  to  perform  the  most  singular 
motions.  If  one  of  them  be  touched,  it  raises 
itself  against  the  one  which  is  opposite  to  it,  and 
presently  all  the  other  leaflets  of  the  same  stalk 
perform  a  similar  motion,  until  at  length  they 
cover  each  other  like  tiles  on  the  roof  of  a  house. 
The  leaf  itself  soon  after  bends  towards  the 
ground.  But,  in  a  short  time,  if  the  exciting 
cause  has  ceased  to  operate,  all  these  parts  which 
seemed  withered,  resume  their  natural  aspect  and 
position. 

That  singular  plant  the  hedy»arum  gyrans^ 
which  b  a  native  of  Bengal,  presents  very  re- 
markable motions.  Its  leaves  are  single,  and 
have  two  small  lateral  stipules.  The  two  stipules 
perform  a  twofold  motion  of  bending  and  twist- 
ing upon  themselves,  which  in  the  one  appears 
to  be  independent  of  that  of  the  other;  for  one  of 
them  sometimes  moves  with  rapidity,  while  the 
other  continues  at  rest.  This  motion  takes  place 
without  the  intervention  of  any  external  stimulusL 
and  is  not  suspended  at  night.  The  motion  of 
the  leaflet,  on  the  contrary,  appears  to  depend 
upon  the  action  of  light,  and  ceases  when  the 
plant  is  withdrawn  from  it. 

33.  The  fly-trap  {Dionasa^ 

MusctputOy)  a  native  of 
North  America,  has  two 
lobes  connected  by  an  inter- 
mediate hinge,  at  the  extre- 
mity of  its  leaves.  When 
an  insect  or  any  other  body 
:  ^  touches  and  irritates  one  of 

the  small  glandular  bodies 
which  are  observed  on  theit 
upper  surfisu^e,  the  two  lobes 
quickly  rise,  approach  each 
other,  and  seize  the  insect  by  which  they  were 
irritated.    From  this  circumstance,  the  plant 
has  received  the  vulgar  name  of fy-trap.    But  it 
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is  to  be  lemaarkedy  that  the  cmly  irritable  parts 
in  this  leaf  are  the  two  or  three  small  glandular 
points  which  are  oheerred  on  its  upper  sur&ce. 

The  moTements  of  plants^  unlike  those  of  the 
higher  orders  of  aninmls,  are  effected  by  oi^gans 
atoated  in  the  pert  where  the  movements  take 
place.  In  the  collar  of  the  sensitive  plant  there 
is  nothing  similar  to  muscles ;  yet,  while  the 
collar  is  the  seat  of  motion,  as  is  shown  by  its 
incurvationa  when  the  leaves  are  irritated,  it  is 
at  the  seme  time  the  seat  of  mechanism,  by 
which  motion  is  effected.  In  the  sensitive  plant 
there  is  a  long  leaf  stalk,  the  base  of  which 
sweOs  csai  into  an  oval  collar,  and  a  similar,  but 
smaller  collar,  surrounds  the  base  of  each  pin- 
nola  where  it  joins  the  leaf-stalk,  and  also  each 
leaflet  at  the  point  of  its  attachment.  The  centre 
of  UkeooOar  is  abundle  of  vascular  tubes,  around 
which  is  formed  a  structure  consisting  of  numer- 
ous oval  transparent  bags,  dispersed  through  a 
cellular  tissue,  withminutecorpusdes  intermixed. 
If  all  the  spongy  part  of  the  collar  be  removed 
from  around  the  central  bundle  of  vessels,  the 
footstalk  no  longer  bends  when  the  leaf  is  irri- 
tated ;  if  the  lower  half  only  of  the  collar  be  re- 
moved, the  footstalk  bends,  but  cannot  be  res- 
tored to  tile  erect  podtiim ;  when  the  irritating 
curve  is  withdrawn,  and  if  the  upper  half  only 
be  removed,  the  footstalk  remahis  always  un- 
nataraUy  eiect,  and  does  not  tend  down  as  usual 
in  the  dark,  or  on  the  application  of  external 
stimuli.  Henoe  the  motions  of  the  sensitive 
leaf  are  effected  by  an  organic  action  of  the 
half  of  the  collar,  opposite  the  side  towards 
which  incurvation  takes  place.  The  movements 
of  the  two  pinnule  on  the  leafiaialk,  and  of  the 
sevenl  pairs  of  leaflets  in  each  pinnula,  are  af- 
fected bythe  same  kind  of  mechanism  andactions. 
This  action  is  in  its  nature  intimately  con- 
nected with  tiie  afflux  of  sap ;  for  where  a  proper 
snpi^y  of  moisture  is  withheld,  stimuli  ftil  to 
exdte  motion,  and  when  a  sUoe  of  the  collar  is 
immeised  in  water,  it  immediately  bends  itself 
towards  what  w^  the  mde  next  the  centre  of 
the  Ifufctalk.  This  movement  and  the  whole 
action  of  the  collar  depends,  according  to  Dutro- 
diet,  on  the  cells  becoming  tinged  with  sap,  ac- 
corfing  to  his  theory  of  mdoimoee,  which  will 
be  explained  when  treating  of  the  motions  of  the 
sap.  It  may  be  sufficient  to  explain  here,  how- 
ever, thai  in  all  oases  where  the  incurvation  of 
vegetehle  leaves,  or  stalks,  or  tendrils  occur,  it  has 
been  found,  that  the  part  where  the  incurvation 
takes  place,  is  supplied  vnih  vesicular  eorpmelesy 
as  Dutrochet  terms  them,  diminishing  in  magni- 
tude from  the  convex  to  the  concave  side  of  the 
eave,  the  effect  of  which  structure  must  be, 
that  when  the  part  is  supplied  with  a  fluid  less 
dense  than  the  contents  of  the  corputcleif  the 
higer  bodies  become  most  turgid  by  the  flow  of 
ssp  into  them.     Incurvation  to  the  opposite  side 


must  therefore  be  always  produced  in  such  cir^ 
cumstances.  There  is  little  difficulty,  then,  in 
comprehending  how  the  afflux  of  sap  into  the 
side  containing  the  larger  cells,  causes  incurva- 
tion of  the  opposite  ^de  inwards ;  in  fact  if  a 
thin  slice  of  it  be  immersed  in  water,  it  imme- 
diately bends  towards  the  ^de  which  was  next  to 
the  centre  of  the  leafstalk ;  and  if  it  be,  on  the 
contrary,  immersed  in  a  heavier  fluid,  as  strong 
syrup,  it  unfolds  itself,  and  bends  over  to  the 
opposite  side.  These  facts  explain  sufficientiy 
the  mechanism  by  which  the  movements  of 
the  sensitive  plant  are  produced,  but  they  do 
not  throw  any  light  on  the  power  which  exter- 
nal stimuli  have  in  exciting  this  mechanism;  they 
do  not  determine  why  the  flow  of  the  sap  causes 
the  incurvation  of  the  upper  spring  of  the  collar 
to  predominate  over  the  lower,  when  the  leaf- 
stalk bends  downwards,  or  why  after  a  littie  re- 
pose the  lower  spring  resumes  its  predominance, 
and  raises  the  leafstalk. 

JTall  of  the  Leaves,  A  period  arrives  every 
year,  when  most  vegetables  are  stripped  of  their 
leaves.  It  is  commonly  at  the  end  of  autumn, 
or  the  b^;inning  of  winter,  that  trees  lose  their 
foliage.  But  the  occurrence  does  not  take 
place  at  the  same  period  in  all  plants.  It  is  ob- 
served, in  general,  that  the  trees  whose  leaves 
are  earliest  expanded,  are  also  those  which  lose 
them  firsts  as  is  seen  to  be  the  case  with  the 
lime,  the  horse-chestnut^  &c.  The  elder  forms 
an  exception  to  this  rule  ;  for  its  leaves  appear 
at  an  early  season,  and  are  very  late  in  falling. 
The  common  ash  presents  another  peculiarity : 
its  leaves  are  very  late  in  coming  out^  and  £stll  at 
the  end  of  summer. 

Petiolate  leaves,  and  especially  those  which 
are  articulated  upon  the  stem,  detach  them- 
selves sooner  than  those  which  are  sessile,  and 
still  more  so  than  those  which  encircle  the  stem. 
In  general,  in  herbaceous  plants,  whether  annual 
or  perennial,  the  leaves  die  along  with  the  stem, 
without  previously  separating.  Plants  which 
annually  shed  their  leaves  are  termed  Deciduous, 
On  the  other  hand  there  are  trees  and  shrubs 
which  remain  always  adorned  with  their  foliage ; 
these  are  the  resinous  species,  such  as  pines  and 
fin,  or  certain  vegetables  whose  leaves  are  stifl 
and  leathery,  as  the  myrties^  alatemi,  rose- 
laurels.    These  are  named  Evergreen  trees. 

Although  the  CeJI  of  the  leaves  generally  takes 
place  at  the  approach  of  winter,  cold  is  not  to  be 
considered  as  the  principal  cause  of  this  phenome- 
non. It  is  much  more  natural  to  attribute  it  to 
the  cessation  of  vegetation,  and  the  want  of 
nourishment  which  the  leaves  experience  at  that 
season,  when  the  course  of  the  sap  is  interrupted. 
The  vessels  of  the  leaf  contract,  dry  up,  and> 
soon  after,  that  organ  is  detached  from  the  twig 
on  which  it  had  been  developed. 

The  various  tints  of  the  autumnal  leaf,  such  as 
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yellow,  red,  brown,  are  owing  to  the  different 
degrees  of  oxidation  of  the  matters  contained  in 
the  desiccated  juices  of  the  leaf;  not  unfrequently 
the  colour  is  influenced  by  nomerous  minute 
fungi  which  spring  up  on  the  surfiice  of  the  de- 
caying leaf.  How  beautiful  are  the  mellow 
tints  of  an  autumn  forest !  more  deep  and  gorge- 
ous, though  not  so  full  of  hope  and  joy,  as  the 
light  budding  appearance  of  spring.  A  late  tra- 
veller thus  remartra  of  the  foliage  of  the  south- 
em  hemisphere : 

*'In  South  America,  Australia^  and  the  C^>e  of 
Good  Hope,  the  trees  are  all  evergreens.  The 
inhabitants  of  these  and  the  intertropical  regions 
generally,  thus  lose,  perhaps,  one  of  the  most 
glorious,  though  to  our  eyes  common  spectacles 
in  the  world,  Uie  first  bursting  into  ftill  foliage 
of  the  leafless  tree.  They  may  however  say, 
that  we  pay  dearly  for  our  spectacle  by  having 
the  land  covered  with  mere  naked  skeletons  for 
so  many  months.  This  is  too  true,  but  our  senses 
thus  acquire  a  keen  relish  for  the  exquisite 
green  of  the  spring,  which  the  eyes  of  those  liv- 
ing within  the  tropics,  sated  during  the  long  year 
with  the  goigeous  productions  of  those  glowing 
climates  can  never  experience."  * 

The  size  of  the  leaf,  as  well  as  all  the  other 
qualities,  varies  according  to  the  species  of  plant 
on  which  it  grows.  Nor  is  it  always  the  largest 
plant  that  has  the  laigest  leaf.  The  leaf  of 
Calthapalustrisy  an  humble  herb,  is  larger  than 
the  leaf  of  the  oak,  though  a  lofty  tree.  The 
laigest  leaf  produced  on  any  British  plant  is  that 
of  tlie  Tussila^  petasiteSy  and  yet  it  is  diminu- 
tive compared  with  the  leaves  of  many  plants  of 
tropical  climes.  The  leaf  of  StrdUzia  regina 
grows  to  the  height  of  three  or  four  feet,  and  is 
eighteen  inches  at  its  greatest  breadth,  yet  there 
are  many  still  larger.  The  leaves  of  the  mag- 
nificent banana  have  been  known  to  grow  to 
the  extent  of  ten  feet  in  length,  by  two  foot  at 
the  base;  hence  some  fimcy  writers  have  set 
them  down  as  the  leaves  which  our  first  parents 
employed  to  clothe  their  nakedness.  The  leaves 
of  some  of  the  palms  are  from  ten  to  fifteen  feet 
in  length,  and  even  the  smallest  leaflets  are  three 
feet.  A  tree  in  full  foliage  affords  a  most  grate- 
ful shade  both  to  man  and  untniAlff^  especially 
under  tropical  suns,  where  indeed  the  foliage  is 
laigest  and  most  luxuriant ;  even  in  temperate 
regions,  the  cool  canopy  of  a  wide  spreading 
tree,  and  the  pleasing  and  refreshing  green  of 
its  foliage,  are  grateful  luxuries  during  the  heats 
of  summer.  Hence  the  fame  of  the  celebrated 
groves  of  Arcadia,  where  Plato  and  his  succes- 
sors delivered  their  lectures  in  philosophy;  and 
the  cool  and  shady,  though  less  classical  avenues, 
of  lime  and  chestnut  trees  of  our  own  country. 

♦  Darwln'8  Natural  History  of  a  Voyaga  to  Sooth 
Ainerioa. 


The  odour  of  some  leaves  is  extremely  grateful 
particularly  when  bnused  vrith  the  hand,  as  the 
myrtle,  balm,  thyme,  and  many  others.  Some 
leaves  retain  this  aromatic  flavour  for  several 
years,  even  in  a  dried  state,  as  is  the  case  of 
verbena  and  lavender.  The  leaves  of  poany  of 
the  geranium  tribe  are  extremely  sweet  scented, 
and  the  odour  of  many  others  are  well  known. 

The  leaves  of  certain  vegetables  are  ext^isively 
used  as  articles  of  food,  such  as  cabbage,  lettuce, 
celery,  parsley ;  and  cultivation  has  gretvtly  altered 
and  ioihanced  them  as  dietetic  substances.  The 
grasses,  and  every  species  of  green  herbage,  also 
form  the  food  of  a  large  proportion  of  animals. 
There  is  scarcely  a  leaf  of  almost  any  species  of 
plant  but  what  is  not  appropriated  as  the  food  of 
certain  insects.  Leaves  are  also  used  as  medi- 
cines; such  are  the  leaves  X>i  foxglove,  senna, 
and  others. 


CHAP.  X. 


THE  STIPULBS. 


The  SHptUes  are  organs  connected  with  the 
leaves,  existing  only  in  the  dicotyledonous  plants, 
though  not  always  present.  They  are  small 
scale-like  or  leafy  appendages,  at  the  point  where 
the  leaves  come  off  firom  the  stem,  and  are  com- 
monly in  pairs,  there  being  one  on  each  side  of 
the  petiole,  as  in  the  hornbeam  and  lime.  They 
are  more  frequently  free,  not  being  attached  to 
the  petiole ;  but,  at  other  times,  ihey  are  united 
to  the  base  of  that  organ,  as  in  the  genus  jRofo. 

The  Stipules  afford  excellent  characters  for 
the  arrangements  of  plants.  When  a  v^^etable 
of  a  natural  fiunily  has  these  oigans,  it  \b  very 
seldom  the  case  that  all  the  others  are  not  eqaaUy 
provided  with  them.  Thus  they  exist  in  all 
plants  of  the  families  of  Leguminosmy  Rosaeeas, 
TiUacecBy  &c.  As  they  fidl  off  very  eealy  when 
they  are  free,  their  absence  might  sometimes 
induce  one  to  suppose  a  plant  destitute  of  them ; 
but  this  error  may  easily  be  avoided  by  observ- 
ing that  they  always  leave  on  the  stem,  at  the 
place  where  they  were  attached,  a  small  cicatrix, 
or  scar,  which  attests  the  ftct  of  their  having 
existed. 

In  the  coffee,  cinchona,  and  other  similar 
plants,  the  stipules  are  situated  between  the 
leaves,  and  appear  to  be  nothing  more  than 
abortive  leaves.  In  fiict,  in  the  same  family  of 
our  climates,  such  as  the  galiums,  they  are  sub- 
stituted by  true  leaves^  which  then  form  a  whori 
around  the  stem.  Some  plants,  as  the  barberry, 
have  single  stipules.  Whore  there  are  two,  they 
are  always  distinct  from  each  other;  but  some- 
times they  unite  and  are  eonnaie^  as  in  the  hop. 
The  stipules  may  be  united  within  the  axil  of 


Digitized  by 


Google 


OP  STIPULES. 


45 


Um  Ua£,  beCwem  the  stem  and  the  petiole,  in 
which  ease  they  are  aaid  to  be  axiUary  as  in 
MeJimUkui  wuijor.  The  stipuks  vary  greatly 
in  their  nature  and  consistence.  Thns  they  may 
htfoHaceomy  or  similar  to  leares,  as  in  the  com- 
■um  agrimony;  sMtM^rafioicff as  in  the  fig  and 
magndia ;  tpmttomOy  or  thorny,  as  in  the  jnjnbe 
and  the  gooseberry. 

With  reject  to  duration^  some  fidi  off  before 
the  fcarea ;  as  in  the  common  fig  and  the  lime. 
Others  are  merely  eadweoWy  or  fidl  at  the  same 
time  as  the  learei^  as  is  the  case  in  the  generality  of 
plants.  Lsstly,  there  are  others  which  continue 
§oir  a  longer  or  shorter  time  after  the  leaves  have 
hiksn ;  aa  in  the  jnjabe,  the  gooseberry,  &c 

The  use  of  the  stipnles  appears  to  be  to  pro- 
tect the  kaTea  before  their  expansion,  as  is  eyi- 
dently  shown  by  their  relative  disposition  in  the 
bods  of  acme  femulies  of  plants. 

Tks      Tendril*     or  M. 

OurrkL  These  are  cer- 
tain appendi^^  fig.  a,  b, 
generally  filamentous^ 
situated  on  difierentparts 
of  the  plant,  simple  or 
branched,  and  which 
twist  themselves^  in  a 
^iral  form,  around 
aeighboaring  bodies, 
thns  serving  to  support 
the  stem  of  weak  and 
climbing  plants.  '  ^ 

Tendrils  are  in  all  cases  abortive  organs.  Some- 
times, they  are  floral  peduncles,  which  have  been 
greatly  elongated,  as  in  the  vine,  and  are  occar 
sionaUy  seen  to  bear  flowers  and  firuits;  some- 
times they  are  formed  of  petioles ;  and  at  other 
times  they  are  altered  stipules,  or  even  abortive 
twigs.  Not  unfiequently,  the  leaves  themselves 
are  rolled  up  at  the  extrrauty,  and  thus  consti- 
tnte  a  kind  of  tendrils,  as  in  the  pink.  The  re- 
lative position  of  the  tendrils  deserves  to  be  care- 
fully attended  to,  as  it  indicates  the  organ  folr 
which  they  are  substituted.  Thus  in  the  vine 
they  are,  like  the  clusters  of  flowers,  opposite  to 
the  leaves,  which  shows  them  to  be  abortive 
dusters.  They  are  axiUar  in  the  passion-flowers ; 
peMar  in  latkyrtu  latifoiius  and  fumaria  vesica- 
ria;  peduncular  in  the  vine ;  stipular  in  certain 
species  of  smilax,  LasUy,  they  may  be  simple, 
as  in  hryonia  alba,  or  branehed,  as  in  cobasascan- 


The  name  of  elaspers  is  given  to  the  kind  of 
roots  which  climbing  plants  sink  into  the  bodies 
on  which  they  nuse  themselves,  as  in  the  ivy  ; 
while  that  of  suckers  is  given  to  the  very  slender 
filsments  which  are  met  with  on  the  sur&ce  of 
da^^ers,  and  which  i^pear  to  be  destined  to 
absorb  tiie  nutritious  parts  contained  in  the  body 
into  which  they  are  inserted. 

fyines  or  thorns  d,  are  sharp-pointed  oigans, 


formed  by  the  prolongation  of  the  internal  tissue 
of  the  vegeti^e;   while  prickles  e,  originate 
only  from  the  most  ex- 
*^  ternal  part  of  plants,  that 

is,  from  the  epidermis, 
from  which  they  may 
be  detached  with  the 
greatest  ease. 

The  origin  and  nature 
of  the  spines  are  not 
less  variable  than  their 
seat.  They  are  substi- 
tuted for  the  leaves  in 
certain  African  spedes  of 
ai^Muagus,  and  for  the 
•  '  stipules  in  the  jujube  and 

the  gooseberry.  Very  frequentiy  they  are  merdy 
abortive  twigs ;  as  in  the  doe,  which,  on  being 
transplanted  into  a  good  soil,  changes  its  spines 
into  twigs.  The  trunk  of  some  trees  is  so  cov- 
ered witii  spines  as  to  render  them  inaccesdble. 
According  to  their  dtuation  and  origin,  they 
are  caulinCy  when  they  spring  from  the  stem ;  as 
inihecachu:  ftfrmtfui^  when  they  are  developed 
at  the  extremity  of  the  branches  and  twigs ;  as 
in  the  doe .-  axillar,  when  they  are  dtuated  in 
the  axilla  of  the  leaves ;  as  in  the  dtron;  infra- 
axiUarj  when  they  spring  from  beneath  leaves 
or  twigs;  as  in  the  gooseberry. 

Prickles  have  been  oonddered  by  some  phydo- 
logists  as  indurated  hairs.  They  adhere  but 
dightiy  to  the  parts  on  which  they  are  observed, 
and  may  easily  be  detached  from  tiiem,  as  is  seen 
in  the  rose.  The  modifications  which  they  pre- 
sent with  respect  to  dtuation,  form,  &c.  are  the 
same  as  in  the  spines. 

Among  other  appendages  of  plants,  may  be 
mentioned  the  singular  cup  of  the  nepenthes 
distillatoriOf  or  pitd^er  plant.  Attached  to  the 
extremity  of  its  long  dender  leaf,  is  a  body  ex- 
actiy  resembling  a  water  pitcher,  frimished  mih 
a  lid  or  covering,  which  opens  and  shuts  accord- 
ing to  the  absence  or  presence  of  the  sun,  or  the 
degree  of  heat.  In  this  cup  is  contained  a 
quantity  of  pure  water,  secreted  firom  the  juices 
of  the  plant.  What  purpose  this  secretion  serves 
in  the  economy  of  the  particular  v^;etable,  has 
not  been  ascertained ;  a  more  particular  account 
of  the  plant  will  be  given  afterwards. 


CHAP  XL 

KITTBmOK  OF  VEGETABLES,  AND  ISGSIfT 
OF  TUS  SAP. 

We  have  now  finished  the  description  of  the 
organs  which  contribute  to  the  nutrition  of  the 
plant,  induding  the  roots,  stem,  and  leaves,  with 
the  various  minute  cells  and  vesseb  of  which 
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tbey  are  composed.  It  remains  now  to  explain 
the  manner  in  which  the  nutritiye  matters  are 
taken  into  the  plant,  and  thence  circulated  and 
elaborated,  so  as  to  become  part  of  the  organized 
stmctore  of  the  yegetable.  In  this  description, 
however,  we  shall  confine  ourselves  at  present 
chiefly  to  the  course  of  the  juices  in  the  sap 
vessels ;  as  after  describing  the  remaining  organs 
of  plants,  we  shall  have  to  return  to  the  physi- 
ology of  vegetation,  properly  so  called. 

A  plant  then,  as  we  have  seen,  is  an  oiganized 
body,  with  a  variety  of  structure  suited  to  the 
various  purposes  of  nutrition.  Before  it  can 
exhibit  the  phenomena  of  life,  and  grow,  and* 
increase  in  bulk,  certain  external  stimuli  are 
necessary.  These  are,  in  the  first  place,  a  supply 
of  certain  nutritious  matters  held  in  solution  by 
water,  or  in  the  form  of  gas  or  air.  The  other 
stimulants  are  heat,  light,  and  electricity.  Water 
is  the  necessary  vehicle  of  the  nutritious  sub- 
stances of  plants ;  but  it  is  also  decomposed,  and 
its  constituents,  hydrogen  and  oxygen,  enter  into 
their  composition.  It  is  not  the  sole  nutriment 
of  these,  however,  as  was  supposed  by  the  older 
naturalists ;  for  if  a  plant  be  made  to  vegetate 
in  pure  or  distilled  water,  without  access  to  any 
other  substance,  it  will  soon  perish.  Carbon, 
silex,lime,  soda,  potass,  the  oxides  of  iron,  and 
some  other  metals,  all  enter  into  the  v^^table 
structure  through  the  medium  of  the  moist  soil. 
The  idr  of  the  atmosphere  also  affords  oxygen, 
both  in  its  simple  state  and  combined  with  car- 
bon, forming  carbonic  acid.  Nitrogen,  the  other 
ingredient  of  the  atmosphere,  also  enters  in  small 
proportion  into  their  substance. 

Various  experiments  have  been  instituted,  to 
show  that  plants  really  obUdn  the  various  matters 
of  which  they  are  composed,  from  the  soil  and 
atmosphere.  Thus,  two  grains  of  buckwheat 
were  made  to  germinate  in  a  little  pure  sulphur, 
placed  in  a  platina  cup,  and  moistened  with  dis- 
tilled water,  over  which  was  put  a  glass  bell, 
the  more  carefully  to  exclude  all  fi>reign  matters. 
In  the  course  of  a  few  days  the  seeds  germinated, 
and  at  the  end  of  a  fortnight  had  thrown  out 
roots  and  leaves.  The  whole  was  now  collected 
and  analysed,  and  their  product  exhibited  exactly 
the  same  proportion  of  phosphate  and  carbonate 
of  lime,  and  silex,  that  the  same  weight  of  other 
similar  seeds  contained,  which  had  not  been  sub- 
jected to  germination. 

Before  proceeding  to  detail  the  various  experi- 
ments illustrative  of  the  absorption  and  ascent 
of  the  sap  in  vegetables;  we  shall  shortly  des- 
cribe the  process  as  it  is  now  supposed  to  take 
place  according  to  the  most  recent  investigations ; 
and  for  this  purpose  we  shall  use  the  annexed 
diagram. 

The  juices  of  the  moist  soil  are  absorbed  by 
the  roots  a  a,  by  means  of  minute  spongioles 
attached  to  the  extremities  uf  these  roots.   This 


watery  fluid  having  entered  by  the  roots,  minglfls 
with  the  sap  already  in  the  stem  of  the  plants 


and  mounts  upwards  by  vessels  near  the  central 
parts  of  the  woody  fibre  surrounding  the  pith, 
as  represented  by  the  dotted  lines  b  b ;  having 
travmed  the  trunk  it  then  enters  the  branches, 
and  at  last  reaches  the  leaves  ;  here  it  combines 
with  air  absorbed  from  the  atmosphere,  through 
the  pores  or  stomata  of  the  leaves,  c  c.  It  here 
also  gives  off  its  superfluous  water,  and  altogether 
becomes  a  different  kind  of  fluid  frt>m  what  it 
was  in  its  ascent.  It  now  constitutes  the  proper 
juice  or  nutritious  fluid  of  the  plant,  and  again 
descends  from  the  leaves,  through  a  series  of  simple 
tubes  in  the  liber  or  bark  d  dy  and  then  is  de- 
posited 80  as  to  form  new  wood  bark,  and  othei 
parts  of  the  plant.  Such  is  the  process  which 
has  been  called  the  circulation  of  the  sap. 

We  are  indebted  to  the  celebrated  natural 
philosopher  Hales,  for  demonstrating  by  the  most 
accurate  and  ingenious  experiments  the  prodi- 
gious power  of  suction,  of  which  the  roots  and 
branches  are  possessed.  He  exposed  one  of  the 
roots  of  a  pear-tree,  cut  off*  its  extremity,  fitted 
to  it  one  of  the  ends  of  a  tube  filled  with  water, 
having  the  other  end  immersed  in  a  mercurial 
trough,  and  in  six  minutes  the  mercury  rose 
eight  inches  in  the  tube.  To  measure  the  force 
with  which  the  vine  absorbs  humidity  in  the 
ground.  Hales  made  an  experiment,  the  results 
of  which  might  appear  inaccurate  and  exagger- 
ated, had  they  not  been  verified  of  late  years  by 
Mirbel,  who  repeated  the  experiment.  The 
English  philosopher,  on  the  6th  of  April,  divided 
a  vine  shoot  without  twigs,  of  about  seven  or 
eight  lines  in  diameter,  and  at  a  height  of  thirty- 
three  inches  above  the  ground.  He  then  fitted 
to  it  a  doubly  bent  tube,  which  he  filled  with 
mercury  up  to  the  curve  which  surmounted  the 
transverse  section  of  the  stem.    The  sap  which 
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iasned  iiad  sufficient  force  to  raise  the  colanm  of 
macuTj  thiity-two  iiM^es  and  a  half  above  its 
lerely  in  a  few  horns.  Now,  the  weight  of  a 
ooliunn  of  air  of  the  height  of  the  atmosphere 
is  equal  to  that  of  a  oohinm  of  mercmy  twenty- 
eight  inches  high,  or  of  a  cokinm  of  water  of 
the  height  of  about  thirty-three  feet.  In  this 
case  the  feroe  with  which  the  sap  rose  from  the 
roots  into  the  stem,  was  much  greater  than  the 
preasare  of  the  atmosphere. 

Many  £M;ts  and  experiments  demonstrate  the 
office  which  the  leaves  perform  in  the  pheno- 
mena of  suction  and  absorption.  Thus,  a 
branch  detached  firom  the  tree  of  which  it  formed 
part,  still  absorbs  with  great  power  the  fluid  in 
which  its  extremity  is  immersed.  The  same 
action  takes  place  when  it  is  turned  upside 
down,  and  its  summit  is  immersed  in  the  water, 
its  absorbent  power  sufiPering  no  diminution.  In 
sununo^  we  see  that  the  heat  of  the  sun  causes 
the  i^ts  which  ornament  our  gardens  to  shrivel 
and  fiide ;  but  when  we  examine  them  at  night 
or  in  the  morning,  we  find  that  the  dew  which 
the  leaves  have  absorbed  has  restored  their  fresh- 
ness and  vigour. 

If  a  plant  be  entirely  stripped  of  its  leaves,  it 
wOl  soon  perish,  because  the  absorption  which 
takes  place  by  the  roots  is  insufficient  to  supply 
aU  the  fnatmalfl  neoessary  for  its  nourishment. 

In  many  v^etables,  and  particularly  in  the 
genus  autus^  and  other  succulent  plants,  whose 
roots  are  very  small,  and  which  commonly  vege- 
tate on  rocks,  or  in  the  shifting  sands  of  deserts, 
it  is  evident  that  the  absorption  of  the  nutritious 
floid  is  ahnoet  exclusively  performed  by  the 
leames  and  the  other  parts  exposed  to  the  atinos- 
phere;  for  the  smallness  of  the  roots^  and  the 
extreme  dryness  of  the  soil  in  which  they  grow, 
would  otherwise  prevent  them  firom  vegetating. 
From  what  has  been  said,  it  will  be  seen  that 
the  absorbent  surfece  of  vegetables^  compared 
^th  their  general  volume,  is  incomparably 
greater  than  in  animals. 

CcmrM  of  the  Sap.  The  sap  is  the  colourless 
and  essentially  watery  fluid  which  the  roots  ^ 
sorb  in  the  earth,  and  the  leaves  in  the  atmos- 
phere, for  the  purpose  of  supplying  nourishment 
to  ihe  plant.  It  contains  in  solution  the  true 
nutritions  principles,  and  deposits  them  in  the 
interior  of  the  plant,  as  it  passes  through  its 
tisBoe. 

The  dder  physiologists  were  long  in  doubt 
Tc^ecting  the  part  of  the  stem  through  which 
the  ascent  of  the  sap  takes  place ;  some  believing 
it  to  be  the  pith,  while  others  considered  the 
^k  as  the  seat  of  this  singular  phenomenon. 
Bnt  when  recourse  was  had  to  direct  experiments, 
it  was  shown  that  both  these  opinions  were  alike 
•noneons.  In  feet,  the  course  of  the  sap  is  per- 
fcrmed  through  the  woody  layers.  The  lym- 
phatic vessels  distributed  in  the  wood  and  al- 


burnum, serve  as  canals  for  the  transport  of  this 
nutritive  fluid;  and  the  part  nearest  the  medul- 
lary tube  appears  to  be  the  principal  seat  of  this 
ascent.  If  a  branch,  or  a  young  plant,  be  im- 
mersed in  a  coloured  liquid,  the  traces  of  the 
absorbed  fluid  may  be  followed,  especially  in  the 
vessels  near  the  medullary  tube,  whereas  none 
of  it  wiU  be  seen  either  in  the  pith  or  in  the 
bark.  Coulon  accidentally  discovered  this  feet. 
He  had  a  row  of  large  poplars  cut  down,  when 
in  one  of  them  which  had  been  circularly  sawn, 
and  had  feUen,  but  which  still  held  to  the  stump 
by  its  centre,  he  saw  bubbles  of  liquid  and  fur 
rising  from  the  iimer  fibres,  and  emitting  a  very 
distinct  sound.  He  then  tried  some  experiments 
on  the  trees  which  still  remained  to  be  cut  down. 
Thus,  on  having  them  bored  with  a  large  auger, 
he  found  that  the  fragments  which  were  taken 
from  the  outer  layers  of  the  wood  were  nearly 
dry,  that  they  beomie  moiN;er  as  the  auger  went 
deeper,  and  that  when  it  had  arrived  at  the 
centre  of  the  stem,  the  sap  began  to  flow  out  at 
the  surface.  These  experiments  were  laid  before 
the  Academy  of  Sciences,  and  Desfontaines  and 
Thouin,  who  repeated  them,  confirmed  their 
accuracy.  This  fiict  then,  evidently  proves  that 
the  ascent  of  the  sap  takes  place  in  the  woody 
layers,  and  especially  in  those  which  are  nearest 
the  medullary  canal.  It  has  also  been  shown 
by  experiment,  that  the  progress  of  the  sap  is 
not  arrested  in  trees  deprived  of  their  bark,  and 
in  which  the  pith  is  more  or  less  obstructed ; 
while  in  trees  from  which  all  the  woody  layers 
are  removed,  it  no  longer  takes  place,  although, 
in  such  as  have  only  a  small  cylinder  of  woody 
layers  remaining,  the  sap  may  still  continue  to 
ascend,  as  is  the  case  in  hollow  trees,  and  espe- 
cially willows,  the  trunk  of  which  is  very  fre- 
quently carious  in  the  interior. 

In  thus  passing  through  the  layers  of  the 
wood,  in  its  progress  upwards,  the  sap  communi- 
cates with  the  lateral  parts  and  branches  of  the 
stem,  either  directly  by  junction  of  their  vessels,  or 
by  gradually  difiiising  itself  through  the  minute 
pores  with  which  the  canals  that  transport  it  are 
perforated.  .  The  water,  which  forms  the  essential 
basis  of  the  sap,  gives  off  in  its  progress,  and 
deposits  in  the  vegetable  tissue,  that  matter  with 
which  it  is  impregnated,  and  which  is  destined 
for  the  nutrition  of  the  plant,  and  the  reparation 
of  its  expended  fluids. 

When  treating  of  the  suction  of  the  roots,  we 
mentioiied  the  experiments  of  Hales,  proving 
the  force  with  which  the  ascent  of  the  sap  takes 
place  in  a  stem  even  of  small  diameter,  it  acting 
with  more  power  upon  the  mercury  than  a 
column  of  air  equal  to  the  height  of  the  atmos- 
phere. Bonnet  has  also  made  experiments  for 
the  purpose  of  determining  the  rapidity  witli 
which  the  sap  may  rise.  Thus,  on  immersing 
two  stalks  of  the  kidney  bean  in  coloured  fluids, 
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he  found  tliat  the  latter  rose  sometimes  half  an 
inch  in  half  an  hour,  sometimes  three  inches  in 
one  hour,  and  sometimes  four  inches  in  three 
hours. 

From  the  observations  and  experiments  of 
Professor  Amid,  it  would  appear  that  the  fluids 
contained  in  the  vessels,  or  in  the  areole  of  the 
cellular  tissue  of  plants,  move  and  circulate  in 
each  of  these  vessels  or  cells,  quite  independently 
of  the  manner  in  which  they  move  in  the  others. 
Each  cavity,  he  says,  constitutes  a  distinct  organ, 
and  in  its  interior  the  fluid  moves  in  a  circulat- 
ing manner,  independently  of  the  particular 
circulation  which  takes  place  in  each  of  the 
adjacent  cavities.  It  was  chiefly  on  Chora  mU- 
garisy  Ch,flex%l%Sy  and  Caulinia  fragiUiy  aquatic 
plants  whose  organization  is  more  ^Eisily  per- 
ceived on  account  of  the  transparency  of  their 
elementary  parts,  that  Professor  Amici  made  his 
observations.  The  motion  of  the  fluid  in  each 
cavity  of  the  cellular  tissue,  or  in  each  vessel, 
may  be  distinctly  perceived,  on  account  of  the 
soUd  particles  which  float  in  the  fluid.  These 
particles,  which  are  globules  of  extreme  minute- 
ness, and  sometimes  of  a  very  decided  green 
tint,  are  seen  ascending  along  one  of  the  walls 
of  the  cavity,  and,  on  arriving  at  the  horizontal 
partition  which  separatee  the  cell  from  the  one 
above  it,  changing  their  direction,  and  following 
a  horizontal  course  until  they  reach  the  opposite 
wall,  when  they  descend  along  it  to  its  lower 
part,  where  their  course  again  becomes  horizon- 
tal ;  after  which  they  recommence  the  same 
route.  In  the  same  vessel  there  are  thus  always 
four  different  currents,  an  ascending,  a  descending, 
and  two  horizontal  ones,  in  opposite  directions. 
It  is  very  remarkable  that  the  direction  of  the 
motion  in  each  vessel  does  not  seem  to  have  any 
connection  with  that  which  takes  place  in  the 
neighbouring  tubes.  Thus  sometimes  two  vessels 
in  mutual  contact  present  the  same  motion,  whUe, 
in  those  which  surround  them,  a  directly  oppodte 
motion  is  observed  in  the  fluids. 

The  same  observer  has  also  remarked,  that  no 
globule  is  seen  passing  from  one  cavity  into 
another.  ** However,'*  sajrs  he,  "I  do  not  pre- 
tend to  maintain  that  the  fluid  contained  in  a 
vessel,  does  not,  when  circumstances  require  it, 
penetrate  into  the  neighbouring  vessels.  I  am 
even  persuaded  that  this  transfusion  is  necessary 
for  the  development  of  the  plant ;  but  it  is  only 
the  most  fluid  and  subtile  part  of  the  juice  that 
can  penetrate  through  the  membrane  invisibly, 
by  passing  through  holes  which  the  eye,  assisted 
by  the  microscope,  is  unable  to  perceive." 

Some  have  attributed  the  cause  of  this  inde- 
pendent motion  of  the  fluid,  to  the  irritability 
possessed  by  the  membrane  of  which  the  tub^ 
are  formed.  Professor  Amici  is  not  of  this 
opinion ;  but  thinks  he  recognises  the  moving 
power  of  the  fluid  in  the  small  green  or  trans- 


parent grains  lining  the  waUs  of  the  tubes  where 
they  are  di^osed  in  rows,  and  which,  hj  an 
action  similar  to  that  of  the  voltaic  piles,  produce 
the  motion  of  the  fluid.  These  green  grains  are 
evidently  the  same  as  those  which  Dutrochet 
considers  as  the  nervous  system  of  vegetables. 

But  what  is  the  cause  of  this  ascent  of  the 
sap?  How  can  that  fluid  rise  from  the  roots  to 
the  upper  part  of  the  stem?  It  may  well  be 
supposed  that  each  of  the  older  physiologists 
must  have  had  an  opinion  of  his  own  to  account 
for  this  surprising  phenomenon. 

Grew  attributed  it  to  the  action  of  the  utricles. 
That  author,  who  considered  the  vegetable  ttasae 
as  formed  of  small  utricles,  placed  in  juxta-posi- 
tion,  one  above  another,  and  all  communicating 
together,  thought  that  when  the  s!^  had  once 
entered  into  the  lower  utricles,  they  contracted 
upon  themselves,  and  pushed  it  into  those  im- 
mediately above ;  and  that,  by  this  mechanism, 
the  sap  at  length  reached  the  summit  of  the 
plant.  Malpighi,  on  the  other  hand,  attributed 
the  ascent  of  the  sap  to  its  alternate  rarefaction 
and  condensation  by  heat.  De  La  Hire,  who 
supposed  the  sap- vessels  to  be  furnished  with 
valves,  like  the  veins  of  animals,  thought  that  it 
depended  upon  this  arrangement.  Peiault  inn 
agined  it  to  be  produced  by  a  kind  of  fermentation. 
Lastly,  many  persons  have  compared  the  pro- 
gress of  thesap  in  the  vegetable  tissue,  to  the  ascent 
of  fluids  in  capillary  tubes.  But  it  will  readily 
be  seen  that  such  hypotheses  are  insufficient  to 
account  for  the  phenomena  in  question.  If  they 
were  owing  to  the  ci^illarity  of  the  sap- vessels, 
their  action  would  necessarily  be  independent  of 
external  circumstances,  and  even  of  the  life  of 
the  plaqt;  but  this  is  not  the  case.  Every 
person  knows  that  the  sap  no  longer  circulates 
in  a  plant  deprivedof  life.  Life  has  therefbze  a 
direct  and  povrerful  action  upon  the  exercise  of 
this  function.  In  the  suction  performed  by  the 
roots  in  the  soil,  a  peculiar  vital  power  has  been 
admitted,  on  which  depend  all  the  phenomena 
of  vegeti^les,  and  which  forms  the  distinctive 
character  of  living  beings,  and  withdraws  them 
from  the  influence  of  physical  and  chemical 
agents ;  this  power  has  also  been  resorted  to  for 
explaining  the  progress  of  the  sap.  In  short, 
if  all  the  phenomena  of  vegetation  were  produced 
by  the  action  of  mechanical  or  chemical  agents 
alone,  by  what  characters  could  we  distinguish 
vegetables  from  inorganic  objects?  We  must 
therefore  admit  in  vegetables,  as  in  animals,  a 
peculiar  vital  power  which  influences  all  their 
functions.  But  although  this  vital  power  be 
the  agent  by  which  the  ascent  of  the  sap  is  pro- 
duced, certain  internal  and  external  causes  may 
facilitate  the  exercise  of  this  phenomenon. 
Among  the  external  causes  are  to  be  ranked 
temperature,  and  the  influence  of  light  and 
electricity.    It  is  generally  known  that  a  high 
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tempcraioK  is  angulariy  fiiTourable  to  the  pro- 
grew  of  the  sap.  In  winter,  the  tree  is  fall  of 
sop,  hot  it  is  thSdc  and  stagnant.  In  spring,  the 
Rtom  of  heat  eaoses  the  ascent  of  the  juices  in 
the  TesKb  of  the  stem,  which  seemed  to  he 
obstmcied  hy  them.  Light  and  the  elMric 
fluid  halve  also  a  decided  influence  upon  the 
phenomena  of  the  progress  of  the  sap.  It  is  well 
knowD  that  when  the  atmosphere  is  long  charged 
with  dectridty,  vegetahles  acquire  a  great  de- 
▼elepment,  which  necessarily  implies  that  the 
tap  mores  with  more  rapidity  and  power.  Cer- 
tain internal  causes,  inherent  in  the  vegetable 
itsd^  q>pear  also  to  act  upon  the  aseent  of  the 
sap.  Of  this  kind  are  the  greater  or  less  quantity 
of  eortical  pores  which  the  vegetable  presents, 
and  the  greater  extent  of  its  sur&ce.  These  two 
circmnstances  are  evidently  fevourable  to  the 
i^wdity  and  force  of  the  progress  of  the  sap. 

We  now  proceed  to  give  a  summary  of  tiie 
theory  of  the  ascent  of  the  sap,  as  proposed  by 
Dutrochet,  and  iSlustrated'  by  numerous  experi- 
ments by  this  ingenious  botanist.  In  the  first 
place,  Dutrochet  has  confirmed  prior  experi- 
ments, that  ^e  iinbibitron  of  moisture  from  the 
wfl  j»  accomplished  solely  by  the  extreme 
rootlets  or  $p<mffioUs  of  plante.  At  Ae  com- 
menoenient  of  spring,  he  performed  in  the  vine 
■Bceesaive  amputations  from  the  branches  down- 
wards to-  the  stem  root^  and  extreme  radicles. 
At  eadi  of  these  amputations  the  sap'ceased  to 
flow  fium  the  upper  surfiiee  of  the  separated 
portion,  and  proceeded  to  issue  from  the  part  of 
the  plant  next  the  spongioles,  till  at  length  he 
arrived  at  those  spongioles  themselves,  from 
wiufihtiie  sapiasued  in  a  similar  manner.  These 
^pongi^es  are  internally  composed  of  a  cellultir 
tiMie,  in  which  are  found  minute  corpuscles, 
and  covered  by  an  exceedingly  thin  bark,  which 
in  autumn  becomes  thicker  and  unpervious,  and 
emaequently  loses  its  absorbing  fdnction.  As 
spring  i^proaches,  the  spongioles  are  renewed  in 
^  {brm  of  buds,  from  the  extremities  of  those 
of  tiie  previous  seascn.  The  aseent  of  the  sap* 
at  first  view,  appean  to  be  nothing  more  than  a 
mechanical  action  of  imbibition  carried  on  by 
the  kavea,  as  it  increases  and  diminishes  in 
nurani  with  the  evaporation  frtmi  them^  and 
diminiahes  gradually  if  they  are  removed  one 
>fter  the  otiier.  But  in  a  more  careful  inquiry, 
H  win  be  seen  that  this  mechanical  action  alOne 
win  not  account  for  all  the  appearances.  For 
in  the  first  place,  in  the  sunshine,  or  in  a  diffuse 
light,  the  absorption  by  the  roots  does  not  equal 
tbe  transpiration  by  the  leaves ;  and  if  the  plant, 
after  losing  weight  in  the  lights  be  removed  into 
darkness^  the  transpiration  then  wiU  not  equal 
the  absorption.  Secondly,  although  the  flaccid 
itate  of  a  plant  which  haa  been  deprived  of 
moisture,  may  be  rapidly  succeeded  by  the 
hedthy  state  of  tnrgidity,  on  an  adequate  supply 


of  water  bdng  restored ;  nevertheless,  this  re- 
vival will  only  take  place,  provided  the  desicca- 
tion has  not  been  carried  too  fiir;  and  the  limit 
of  desiccation  at  which:  revival  will  no  longer 
oocur,  on  the  one  hand,  accords  with  that  at 
which  the  organized  structure  of  the  plant  be- 
gins to  be  decomposed,  and  on  the  other  hand, 
is  much  within  that  at  which  the  plant  is  to  be 
considered  in  the  light  of  a  sponge,  reduced  to  a 
state  of  dryness^  and  thereby  deprived  of  its 
power  of  capillary  attraction.  Neither  can  the 
ascent  of  the  sap,  as  some  have  supposed,  be  owing 
to  air  contained  in  the  vessels,  which  expanding, 
forces  the  fluid  upwards,  for  the  sap  vessels,  when 
cut,  exhibit  no  traces^of  contained  air;  nor  can 
it  be  propeUed  by  a  contraction  of  the  vessels, 
for  those  in  the  stems  of  ligneous  plants  are  of 
an  unyielding  and  solid  nature.  In  short,  Du- 
trochet concludes  that  the  ascent  of  the  sap  is 
due  to  a  peculiar  impulse  inherent  in  the  tis- 
sue of  the  plant,  and  which  is  dependent  on  the 
integrity  of  its  organic  structure. — We  proceed 
then  to  detail  Dutrochet* s  experiments  explan- 
atory of  his  theory. 

When  a  piece  of  the  blind  gut  or  cGecum  of  a 
chicken  was  half  filled  with  milk,  and  then  im- 
mersed in  rain  water,  he  found  that  it  became 
gradually  fuller  and  fuller,  and  at  length  very 
turgid,  having  in  thirty-six  hours  increased  in 
weight,  from  195  to  313  grains ;  when  a  denser 
fluid  was  substituted  for  the  milk,  such  as  albu*- 
men  or  solution  of  gum,  the  weight  and  tur- 
gescence,  were  still  more  increased,  and  this 
increase  was  more  rapidly  completed.  In  eigitt 
and  a  half  hours,  a  coecum,  partially  filled,  and 
weighing  fifty-ei^t  grains,  became  extremely 
turgid,  and'  weighed  130  grains.  This  trans- 
mission of  the  water  by  inward  impulse  he  has 
termed  endosmose,  and  corresponds  to  the  imbi- 
bition of  the  moisture  of  the  soil  by  the  roots. 
It  occurs  always  when  the  internal  fluid  is  more 
dense  than  the  external,  as  also  under  certain 
other  circumstances  to  be  mentioned  afterwards. 

On  the  other  hand,  when  the  coecum  was  filled 
with  rain  water,  and  immersed  in  any  of  the 
above  mentioned  fluids,  such  as  milk  or  albu- 
men, the  water  passes-  outwards,  through  the 
membrane;  and  a  weaker  solution  of  gum  arabic, 
inclosed  in  the  same  way,  passed  outwards  to  a 
stronger  solution  in  which  the  gut  waa  unmersed. 
This  process  he  termed  esosmose^  or  outward 
impure;  and  it  corresponds  to  the  imbibition  of 
moisture  from  the  external  atmosphere  into  the 
interior  tubes  of  plants.  But  these  two  pro- 
cesses of  endosmose  and  exosmose,  are  always 
reciprocal  to  a  certain  d^;ree:  thus,  while  a 
portion  of  one  fluid  passes  inwards,  a  certain 
portion  of  the  interior  fluid  also  passes  outwards. 
When  a  littie  syrup  is  inclosed  in  a  membran- 
ous bag,  and  immersed  in  pure  water,  the  water 
entets  the  bag ;  but  at  the  same  time,  a  part  of 
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the  syrup  passes  outwards  into  the  water,  and  is 
indicated  by  its  imparting  a  sweetish  taste  to 
the  fluid.  Or  if  a  solution  of  conunon  salt  be 
substituted,  and  submitted  to  the  same  process, 
the  escape  of  the  saline  solution  will  be  immedi- 
ately proved  by  the  water  becoming  white  on 
the  addition  of  a  few  drops  of  solution  of  nitrate 
of  silver.  The  transmission  of  fluids,  then,  is 
always  reciprocal,  but  that  power  predominates 
which  transfers  the  lighter  to  the  denser  fluid. 
Similar  experiments  were  performed  with  the 
swimming  bladder  of  the  carp,  and  also  with 
the  pods  of  the  bladder  senna,  and  the  same 
results  occurred,  yet  all  pervious  substances  do 
not  possess  the  same  properties.  Having  ob- 
served this  state  of  distension,  which  was  acquired 
by  membranous  bags  through  the  influence  of 
endosmose,  it  immediately  occurred  to  Dutrochet 
that  the  reaction  of  the  membrane  on  its  con- 
tents might  be  strong  enough  to  raise  to  a 
sensible  elevation  the  fluid  diluted  by  the  water 
which  was  absorbed.  This  conjecture  was  com- 
pletely verified  by  a  variety  of  experiments,  of 
which  the  following  is  the  most  striking.  The 
coecum  of  a  chicken  filled  with  a  solution  of 
gum,  in  five  parts  of  water,  was  fixed  on  one 
end  of  a  glass  tube  open  at  both  extremities, 
twenty-four  inches  long,  and  a  fifth  of  an  inch 
diameter,  and  was  then  immersed  in  rain  water. 
The  fluid  gradually  rose  in  the  tube  at  the  rate 
of  an  inch  per  hour ;  and  in  twenty-four  hours 
flowed  over  the  upper  orifice.  Here,  therefore, 
is  an  exact  representation  of  the  ascent  of  the 
sap,  by  the  impulse  communicated  to  it  firom  the 
spongioles  of  the  roots.  This  discovery  enabled 
him  to  construct  an  instrument  which  might 
serve  as  a  measurer  of  the  power  of  endosmose. 
This  consists  of  an  inverted  funnel  and  tube, 
the  latter  of  which  is  i^imished  with  a  scale, 
while  the  mouth  of  the  funnel  is  covered  with 
a  piece  of  bladder,  or  other  organic  membrane ; 
and  which  is  supported  on  a  plate  of  metal, 
perforated  with  many  holes.  The  fluid  to  be 
tried  as  a  syrup,  for  instance,  is  poured  into  the 
inverted  fimnel,  the  tube  is  then  fitted  into  the 
throat  of  the  fonnel  by  means  of  a  cork,  and  the 
covered  mouth  of  the  funnel  b  immersed  a  little 
imder  the  surface  of  a  glass  of  r^  water,  in  a 
tube  forty  inches  long,  and  a  twelfth  of  an  inch 
in  diameter;  the  fluid  will  rise  at  the  rate  of 
about  six  inches  per  hour  and  in  seven  hours 
will  flow  over  the  top. 

All  fluids  having  a  greater  density  than  water, 
consequently  all  the  oi^ganic  animal  and  vege- 
table fluids,  such  as  albumen,  milk,  solution  of 
gum,  gelatin,  extract  syrup,  urine  emulsions, 
&c.,  are  exciters  of  endosmose.  Various  sub- 
stances have  the  same  power,  by  virtue  of  dif- 
ferences in  chemical  nature,  as  nitric,  acetic,  and 
muriatic  acids,  potass,  ammonia,  and  alcohol, 
the  two  latter  being  lighter,  and  less  dense  than 


water.  Sulphate  and  muriate  of  soda  are  also 
powerful  exciters,  even  in  very  minute  quantities. 
Certain  fluids,  however,  appear  quite  inactive, 
although  only  two  such  have  been  well  aac^^ 
tained,  and  these  are  sulphuric  acid,  and  sul- 
phuretted hydrogen.  Water  impregnated  with 
sulphuric  acid  excites  no  action,  and  if  even  a 
moderate  portion  of  this  acid  be  added  to  an 
active  fluid,'  such  as  gum,  the  endosmic  acti<Hi 
of  the  latter  is  destroyed.  The  same  facts  are 
observed  very  remarkably  in  the  instance  ot 
sulphuretted  hydrogen.  Thus,  water  containing 
a  twentieth  of  its  weight  of  gum,  excites  power- 
ful endosmose,  but  the  solution  has  no  action  at 
all  if  there  be  also  added  to  it  a  200th  part  of 
hydrosulphuret  of  ammonia.  Hence,  foecal 
matters  do  not  excite  endosmose.  Hence,  too, 
the  various  animal  fluids  formerly  mentioned, 
cease  to  excite  it  as  soon  as  they  be^  to  putriiy , 
because  they  then  all  evolve  sulphuretted  hy- 
drogen. Accordingly,  when  an  experiment  in 
which  endosmose  has  been  produced,  is  con- 
tinued till  the  fluid  putrifies,  it  rapidly  sinks  in 
the  tube  till  the  internal  and  external  fluids  are 
on  a  level. 

All  organic  membranes  permit  of  the  processes 
of  endosmose,  and  exosmose,  or  as  Dutrochet 
terms  it,  are  active.  Of  inorganic  substances, 
porous  clay,  minerals,  as  a  thin  layer  of  gray 
slate  burnt,  or  a  piece  of  bkked  clay,  are  also 
active.  Through  a  structure  of  baked  clay,  one 
twenty-fifth  of  an  inch  thick,  endosmose  takes 
place  almost  as  actively  as  through  an  oiganic 
membrane ;  and  it  is  perceptible,  even  through 
a  plate  three-fifths  of  an  inch  thick.  Silicious 
minerals,  on  the  contrary,  have  very  little  ac- 
tivity, and  calcareous  are  quite  inactive.  All 
active  substances  become  inactive  when  they 
have  been  penetrated  by  inactive  fluids,  as  when 
clogged  up  by  sulphuret  of  ammonia ;  but  on 
this  matter  being  washed  ofi;  they  again  resume 
their  activity.  Active  membranes  are  rendered 
after  a  time  inactive  by  all  fluids,  except  those 
derived  from  organic  sources ;  although  at  first 
inorganic  mixtures  may  stimulate,  and  increase 
this  endosmose,  yet  the  velocity  soon  decreases, 
and  stops  altogether  at  last.  The  velocity  of 
action  differs  according  to  the  different  densides 
and  temperatures  of  the  fluids,  the  force  or  im- 
pulses also  varying.  With  a  syrup  formed  of 
equal  parts  of  sugar  and  water,  the  force  is  cal- 
culated as  equal  to  a  pressure  of  four  atmos- 
pheres and  a  half.  Dutrochet  is  of  opinion  that 
the  cause  of  this  ascension  of  fluids  is  due  to  the 
agency  of  electricity.  The  first  hint  which  led 
him  to  this  condunon,  was  taken  from  some 
experiments  of  M.  Porret,  who  found  that  if  a 
vessel  was  divided  into  two  compartments,  by  a 
partition  of  bladder,  and  one  was  filled  with 
water,  while  the  other  contained  only  a  few 
drops,  the   water  was   impelled  through    the 
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bladd^v  when  the  positive  wire  of  a  galvanic 
trough  was  immened  into  the  full  compartment, 
and  the  n^ative  wire  into  the  other.  M.  £hi- 
trochet)  improving  on  this  experiment,  attached 
an  empty  coecum  round  the  end  of  a  glass  tube, 
the  aperture  of  which  was  stopped  up  by  a  cork, 
and  thiongh  this  cork  were  passed  into  the 
bladder  the  negative  ivire  of  a  galvanic  pile,  and 
a  fine  capillary  tahe,  to  allow  of  the  escape  of 
the  hydrogm  gas,  formed  by  the  decomposition 
of  the  water.  The  hladder  being  now  immersed 
in  water,  into  which  the  positive  wire  of  the 
pile  was  plunged,  the  galvanic  circle  was  no 
sooner  thus  completed,  than  the  bag  began  to 
swdl,  and  in  a  few  minutes  the  water  rose  in 
the  tube,  and  flowed  over  its  upper  orifice. 
Here  endosmoee  was  produced  without  the  aid 
of  a  fluid  difiering  either  in  density  or  in  chemi- 
cal nature  &om  the  transmitted  fluid.  Reversing 
the  wires,  the  phenomena  of  exosmoee  was  pro- 
duced, and  in-  half  an  hour  the  coecum  was 
emptied. 

Dutrochet  then  points  out  the  numerous  re- 
semhlanoes  between  the  common  electric  actions, 
and  thoee  of  endosmoee,  concluding  that  in  every 
essential  circumstance  these  phenomena  are  ex- 
actly similar,  so  that  very  Uttle  doubt  can  be 
entertained  that  the  passage  of  fluids  by  endos- 
mose  and  exosmose,  depends  on  electric  influ- 
ences ;  in  short)  that  on  ihe  internal  and  external 
flurfiKes  of  the  membranous  bags  being  brought 
into  opposite  states  of  electricity  by  the  action 
of  fluids,  differing  in  density,  or  chemical  com- 
position, and  applied,  the  one  internally,  and  the 
oiher  externally,  the  phenomenon  takes  place. 
One  very  striking  point  of  argument  confirma- 
tory of  this    conclusion  seems  to  be  that  an 
elerntion  of  temperature   powerfully  increases 
the    electric    action,  as  well  as  the  ascent  of 
Tegetable  juices;  the  great  difficulty  hitherto 
encountered  in  the  theories,  explanatory  of  the 
circulation  of  the  juices  of  pk^ts,  was  to  ex- 
plain by  what  means  the  sap  both  ascended 
from  ihd  roots  upwards,  and  descended  by  the 
learos  and  bark.    This  difficulty  can,  however, 
be  aatis&ctorily  overcome  by  the  ingenious  dis- 
coveries ot  Dutrochet.    It  may  be  remarked 
also  how  i^ropriately  the  spongioles  of  the 
radidet  are  constructed  to  produce  endosmose. 
They  have  a  delicate,  thin,  and  permeable  epider- 
mis, covering  a  series  of  cellular  bodies^  which 
contain  a  fluid  denser  than  water.    Turgidity 
must  therefore  take  place  in  them,  when  water 
is  supplied  in  sufficient  quantity,  and  as  there  is 
no  other  outlet  by  which  the  tui^dity  can  be  re- 
1«tted,  under  the  elastic  reaction  of  the  walls  of 
the  ipongioles,  the  absorbed  fluid  ascends.    We 
have  mentioned  that  endosmose  ceases  when  the 
permeable  membrane,  through  which  it  is  exer- 
ciied,  loses  its  regularly  organised  texture  by 
dees/.    Accordingly  the  sap  cannot  be  made  to 


rise  at  all,  if  the  roots  are  allowed  to  dry  so  far 
as  to  undergo  decomposition.  The  action  also  is 
comparatively  feeble  when  the  temperature  is  low ; 
hence  when  the  sap  is  rising  in  the  spring  it  is 
found  to  attain  different  elevations,  according  to 
the  degree  of  heat.  The  stagnation  of  the  flow 
of  sap  in  autumn  and  winter,  and  of  its  return 
in  spring,  are  all  referable,  also,  to  the  state  of 
the  temperature,  and  to  the  condition  of  the 
spongioles  at  those  periods.  For  towards  the 
dose  of  autumn,  the  epidermis  of  the  rootlets 
becomes  coarse  and  impermeable,  and  it  is  not 
till  new  spongioles  with  a  tender  skin  are  formed 
in  spring,  that  absorption  can  again  take  place.  The 
leaves  also  are  of  such  a  structure,  as  to  possess 
the  power  of  exciting  endosmose;  hence  they  have 
a  constant  tendency  to  absorb  moisture  whenever 
it  is  presented  to  them  of  less  density  than  the 
juices  contained  in  their  cells,  and  consequently 
a  power  of  suction  must  be  exerted  upon  the  sap 
ascending  in  the  lymphatic  vessels.  This  ac- 
tion has  been  termed  (he  afflux^  and  seems  inde- 
pendent of  any  action  of  the  vesseb  of  the  stem, 
but  is  due  solely  to  the  endosmose  of  the  mem- 
brane of  the  leaves.  Thus  if  a  twig  of  any 
plant  is  immersed  in  water  acidulated  with 
sulphuric  acid,  this  fluid  will  be  continued  to 
be  drawn  up,  although  every  part  of  the  vege- 
table with  which  it  comes  in  contact  is  immed- 
iatdy  killed,  so  that  the  cellules  and  tubes  may 
be  considered  as  so  many  inoiganic  capillary 
passages.  Endosmose  may  also  be  a  prime  agent 
in  the  ordinary  transpiration  of  matter  by  the 
leaves.  For  as  has  already  been  stated,  wherever 
endosmose  takes  place,  there  is  also  the  redpro- 
cal  action  of  exosmose.  The  discharge  of  fluid 
by  the  leaves  cannot  be  accounted  for  by  the 
laws  of  evaporation  alone.  For  the  extent  of 
the  discharge  is  under  the  influence  of  agents 
which  cannot  affect  evaporation,  such  as  diffuse 
light,  and  it  appears  to  take  place  to  some  extent 
even  under  water.  Nor  is  this  power  generated  in 
the  leaves,  all  expanded  in  the  function  of  expira- 
tion ;  part  of  it  seems  to  be  spent  in  effecting  the 
passage  of  the  elaborated  sap  downwards  through 
the  ample  tubes ;  at  least,  this  fluid  does  not  des- 
cend f^m  the  mere  influence  of  gravity,  for 
when  a  branch  having  a  ring  of  b^k  removed 
fix)m  it  is  bent  downwards,  the  bark  is  removed 
as  usual  only  at  the  edge  of  the  incision  next 
the  leaves,  idthough  the  elaborated  sap  must  in 
this  position  ascend  to  form  it. 

TranspirtOion  in  ths  leaves.  We  have  just 
seen  by  what  force  and  by  what  organs  the  sap 
is  raised  from  the  roots  to  the  extremities  of  all 
the  branches  of  the  plant.  Here  other  phenom- 
ena are  produced,  and  a  new  circulation  com- 
mences. When  the  sap  has  arrived  at  the  ex- 
tremities of  the  branches,  it  spreads  out  into 
their  leaves,  where  it  loses  part  of  the  principles 
which  it  contained,  and    acquires    new  ones. 
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The  leases  and  green  parts  are  the  seat  of  yega- 
table  transpliationy  expiration,  and  excretion. 
The  sap  is  deprived,  in  them,  of  the  atmoqpJieric 
air  which  it  still  contains,  of  its  superabundant 
quantity  of  aqueous  principles,  and  of  the  sub- 
stances which  have  become  foreign  or  usdees  to 
its  nutrition^  But  while  it  thus  loses  part  of 
the  principles  of  which  it  was  preriously  consti- 
tuted, it  undergoes  a  particular  elaboration,  ac- 
quires new  qualities,  and,  following  a  course  the 
reverse  of  that  which  it  has  already  performed, 
descends  from  the  leaves  towards  the  roots, 
through  the  liber  or  v^etating  part  of  the  corti- 
cal layers. 

The  transpiration  or  aqueous  emanation  of 
vegetables,  is  that  function  by  whidi  t^e  sap, 
on  arriving  in  the  leaves,  loses  and  gives  out  the 
sniperabundant  quantity  of  water  which  it  con- 
tained. 

It  is  generally  in  the  form  of  vapour  that  this 
water  is  exhaled  into  the  atmosphere.  When 
the  transpiration  is  not  great^  the  vapour  is  ab- 
sorbed by  the  air  as  it  forms ;  butif  4iie  quantity 
increases,  and  the  temperature  of  the  atmosphere 
is  low,  the  liquid  is  seen  transpiring  in  the  form 
of  extremely  small  drops,  which  often  unite  to- 
gether, and  then  acquire  a  considerable  size. 
Thus  at  sunrise,  limpid  drops  are  often  observed 
hanging  at  the  point  of  the  leaves  of  many 
grasses.  Cabbage-leaves  also  present  them  of 
large  size.  It  was  long  thought  that  they  were 
produced  by  dew;  but  Muschenbroek  first 
proved,  by  conclusive  experiments,  that  tiiey 
result  from  vegetable  transpiration,  condensed  by 
the  coldness  of  the  night.  He  intercepted  all 
communication  between  a  poppy  and  the  ambient 
air,  by  covering  it  with  a  bell,  and  between  it 
and  the  earth,  by  covering  the  vessel  in  which 
It  grew  with  a  leaden  plate.  Next  morning  the 
drops  appeared  upon  it  as  before. 

Hales,  in  like  manner,  made  experiments  to 
determine  the  proportion  existing  between  the 
quantity  of  fluids  absorbed  by  the  roots,  and 
that  exhaled  by  the  leaves.  He  reared  a  sun 
flower  in  a  pot  of  earth,  till  it  grew  to  the  height 
of  three  feet  and  a  half;  he  then  covered  the 
mouth  of  the  pot  with  a  plate  of  lead,  which  he 
cemented  so  as  to  prevent  all  evaporation  from 
the  earth  contained  in  it.  In  this  plate  he  fixed 
two  tubes,  the  one  nine  inches  in  length,  and  of 
but  small  diameter;  left  open  to  serve  as  a 
medium  of  communication  with  the  external  air, 
the  other  two  inches  in  length  and  one  in  diame- 
ter, for  the  purpose  of  introducing  a  supply  of 
water,  but  kept  always  shut,  except  at  the  time 
of  watering.  The  holes  of  the  bottom  of  the 
pot  were  also  shut,  and  the  pot  and  plant  were 
weighed  for  fifteen  succesdve  days  in  the  months 
of  July  and  August  Hence  he  ascertained, 
not  only  the  feet  of  transpiration  by  the  leaves, 
from  a  comparison  of  the  supply  and  waste^  but 


also  the  quantity  of  moisture  tran^ired  in  a 
given  time,  by  subtracting  from  the  total  waste 
the  amount  of  evaporation  from  the  pot.  In  a 
dry  and  hot  day,  it  transpired  the  moat,  and  in  a 
damp  and  wet  day,  it  transpired  the  least.  The 
mean  rate  of  transpiration  being  one  pound  four 
ounces,  that  is,  seventeen  times  more  in  projoo- 
ti<Hi  than  that  from  the  human  body.  In  a  hot 
and  4jy  ni^t  without  dew,  it  transpired  three 
ounces ;  in  a  dewy  night  it  did  not  tran^nre  at 
all ;  and  in  a  rainy  mgbi  or  night  of  mudi  dew, 
its  wei^t  was  increased  by  three  ounces.  Hales 
suspected  that  the  quantity  transpired  was  in 
propcHiion  to  the  extent  of  the  surfeoe  of  the 
leaves,  which  he  regarded  as  the  principal  organs 
of  transpiration,  and  ascertained  also  the  relative 
proportion  of  the  capacity  of  the  leaves  for  tran- 
spiration as  compared  to  the  c^>acity  of  the  root 
for  absorption.  The  surfcuse  of  the  leaves  and 
the  stem  of  the  plant  which  was  the  subject  of 
experiment  was  found  to  be  equal  to  about  5616 
square  inches,  and  the  surfece  of  the  root  of 
the  same  plant,  or  rather,  of  a  plant  of  nearly 
the  same  size,  was  found  to  be  about  2286 
square  inches;  the  latter  being  to  the  former  in 
the  proportion  of  two  to  five ;  from  which  it  fi>l- 
lows  that  the  absorbing  power  of  the  root  is 
greater  than  the  transpiring  power  of  the  leaves, 
in  the  proportion  of  five  to  two.  Similar  ex- 
periments were  also  made  upon  some  species  of 
cabbage,  whose  mean  transpiration  was  fi>und 
to  be  one  pound  three  ounces  a  day,  and  on  some 
species  of  evergreens  which  were  found,  however, 
to  transpire  less  than  other  plants.  The  same  is 
the  case  also  with  succulent  plants  which  tran- 
spire but  little  in  proportion  to  their  mass,  ^md 
which,  as  they  become  more  firm,  transpire  leas. 
It  is  known,  however,  that  they  absorb  a  great 
deal  of  moisture,  though  they  give  it  out  thus 
sparingly,  which  we  cannot  but  regard  as  a  wise 
institution  in  nature,  for  the  purpose  of  resisting 
the  great  droughts  to  which  they  are  generally  ex- 
posed, inhabiting  as  they  do  for  the  most  part  the 
sandy  desert  or  the  sunny  rock.  Hales  also  relates 
corroborative  experiments  to  his  own,  made  by  Mr 
Miller  of  Chelsea.  The  result  of  this  was,  that, 
other  circumstances  being  the  same,  transpiration 
is  in  proportion  to  ihe  e^xtent  of  tranq[>iring  sur- 
face, Mid  b  affected  by  the  temperature  of  the 
air,  sundiine,  state  of  moisture,  and  dryness.  It 
is  also  greatest  from  six  in  the  morning  till  noon, 
and  is  least  during  the  night;  but  when  tran- 
spiration becomes  too  abundant,  owing  to  exoees 
of  heat  or  drought,  the  plant  immediately  suffers 
and  begins  to  languish ;  hence  the  leaves  drop 
during  the  day,  though  they  are  again  revived 
during  the  night.  For  similar  reasons,  tran^ira- 
tion  increases  as  the  sununer  advances,  being  more 
abundant  in  July  than  in  June,  and  still  OK>re 
in  August  than  in  either  of  the  preceding 
months,  from  which  last  period  It  begins  again 
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to  decrease.  But  the  most  remarkable  instance 
of  rapid  tianspiration  yet  obsenred,  is  that  which 
is  related  by  Guettard,  who  found  that  a  small 
sprig  of  the  comeil  tree  transpired,  in  the  course 
dT  the  day,  one  ounce  and  three  drachms,  a 
quanUty  almost  double  its  own  weight ;  they 
found  also  in  general,  that  branches  deprived  of 
their  leares  aflford  but  little  transpired  matter, 
and  that  braiMches  furnished  with  their  leaves 
afford  a  great  deal ;  hence  it  follows  that  the 
leaves  are  the  principal  organs  of  transpiration. 

The  substance  thus  transpired  by  the  plant 
may  be  obtained  by  enclosing  a  bough  in  a  glass 
vewl  of  proper  dimaisions  luted  to  the  branch. 
Its  properties  have  not  yet  been  very  minutely 
investigated.  Hales  and  Guettard  coiild  discover 
in  it  nothing  different  from  common  water,  ex- 
cept that  in  some  cases  it  had  the  odour  of  the 
plant.  But  Duhamel  found  that  it  became 
sooner  putrid  than  water. 

These  experiments  have  since  been  repeated 
by  Desfiontaines  and  Mirbel,  who  have  again 
found  occasion  to  admire  the  accuracy  and 
sagacity  of  the  English  philosopher.  Senebier 
demonstrated,  by  numerous  experiments,  that 
the  quantity  of  water  expired  was  to  that  absorbed 
by  the  vegetable  as  two  to  three.  This  circum- 
stance is  an  additional  proof  that  a  part  of  this 
liquid  is  fixed  or  decomposed  in  tiie  interior  of 
the  plant. 

These  fecta  inoontestably  prove:  1.  That 
vegetables  transpire  by  their  leaves ;  in  other 
words,  throw  out  a  certain  quantity  of  aqueous 
fluids.  2.  That  this  transpiration  is  greater  in 
proportion  to  the  heat  and  dryness  of  the  atmos- 
phere ;  whereas  in  moist  weather,  and  especially 
at  night,  there  is  scarcely  any.  3.  That  this 
fbnction  is  performed  with  greater  activity,  the 
jounger  and  more  vigorous  the  plant  is.  4. 
That  nutrition  takes  place  more  efieotually  the 
more  the  transpiration  is  proportionate  to  the 
absoiption ;  for,  when  one  of  these  functions  is 
performed  with  more  vigour  than  the  other,  the 
plant  languishes.  This  is  observed  in  plants  which, 
on  being  exposed  to  the  heat  of  tiie  sun,  fade 
and  lose  their  vigour,  because  their  transpiration 
is  no  longer  proportionate  to  the  absorption  per- 
fonned  by  the  roots. 

In  newly  transplanted  vegetables  the  tran- 
spiration by  the  leaves  is  so  great  as  often  to  ex- 
haust and  destroy  the  plant  before  the  roots  have 
•0  far  recovered  their  action  as  to  supply  the 
waste.  Hence  in  all  such  cases  an  abundant 
allowance  of  water  is  necessary  to  secure  the 
health  and  vigour  of  transplanted  vegetables. 

Expiratum.  We  have  already  shown  that 
vegetables  absorb  or  inspire  a  certain  quantity  of 
air  <«  of  other  aeriform  fluids,  either  directiy  or 
mixed  with  sap,  by  means  of  their  roots  and 
kave^  which  operate  simultaneously  in  produc- 
lag  this  effect    The  portion  of  these  absorbed 


fluids,  which  has  not  been  decomposed  for  the 
purpose  of  supplying  alimentary  matter,  is 
ejected  by  expiration.  Plants,  like  animals,  are 
therefore  provided  with  a  kind  of  respiration, 
which  in  the  former,  as  in  the  latter,  consists  of 
two  phenomena,  inspiration  and  expiration. 
This  function  is  very  -perceptible  when  we  im- 
merse a  branch  of  a  tree,  or  a  young  plant,  in  a 
glass  bell  filled  with  water,  and  expose  it  to  the 
action  of  light.  There  is  then  seen  rising  from 
its  surfoce  a  great  number  of  small  bubbles, 
which  are  formed  of  a  very  pure  air,  almost  en- 
tirely composed  of  oxygen  gas.  On  the  other 
hand,  let  the  experiment  be  made  in  a  dark  place, 
and  the  leaves  wiH  expire  carbonic  acid  and 
nitrogen  gass,  but  no  oxygen.  It  must  here  be 
carefully  remarked,  that  all  the  other  parts 
of  the  vegetable  which  are  not  of  a  green  colour, 
such  aa  the  roots,  the  bark,  the  flowers,  and  the 
frmts,  when  subjected  to  the  same  experiments, 
always  exhale  carbonic  acid  gas,  but  never  oxy- 
gen. Consequently,  the  expiration  of  oxygen 
gas  does  not  depend  solely  upon  the  direct  influ- 
ence of  the  rays  of  light,  but  also  upon  the  green 
colouring  of  the  parts. 

We  know  that  vegetables,  when  exposed  to 
the  action  of  the  sun,  absorb  a  great  quantity  of 
carbonic  acid,  which  they  decompose  in  the  in- 
terior of  their  substance,  and  eject  the  greater 
part  of  the  oxygen  which  was  combined  with 
the  carbon.  Now,  this  phenomenon  is  also  a 
true  expiration. 

When  a  plant  is  dead  or  languishing,  either 
expiration  ceases  entirely,  or  the  expired  fluid 
is  fdways  nitrogen  gas.  Some  vegetables,  even 
when  exposed  to  the  influence  of  the  sun's  rays, 
expire  only  azote.  Of  this  kind  are  the  sensi- 
tive plant,  the  holly,  the  rose-laurel,  and  some 
others.  It  seems  difficiilt  to  point  out  the  true 
cause  of  this  anomaly. 

Excretion,  The  ejected  matters  of  vegetables 
are  fluids  of  various  degrees  of  thickness,  some- 
times capable  of  condenring  and  becoming  solid. 
They  are  of  very  diversified  nature,  being  some- 
times resins,  wax,  or  volatile  oils ;  sometimes 
saccharine  substances,  manna,  fixed  oils,  &c. 
All  these  substances  are  thrown  out  at  the 
surface  by  the  power  of  vegetation.  Thus  the 
fraxinua  ornus^  and  some  other  species  of  ash, 
in  Calabria,  exude  a  thick  saccharine  fluid, 
which,  under  the  action  of  the  air,  becomes  con- 
crete, and  forms  manna^  pines,  firs,  and,  in 
general,  all  trees  of  the  family  of  conifers,  furnish 
large  quantities  of  resinous  matter.  Many  plants, 
such  as  the  Ceroaylon  andicolay  a  superb  species 
of  palm,  described  by  Humboldt  and  Bonpland, 
and  the  Myrica  cerifera  of  North  America,  yield 
a  large  quantity  of  wax,  which  is  usefully  em- 
ployed in  the  countries  to  which  these  plants 
are  indigenous. 

What  is  generally  called  pereepHbU  perspfra- 
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tion  is  an  exudation  of  sap,  too  gross  or  too 
abundant  to  be  dissipated  immediately,  and 
which  hence  acumulates  on  the  surface  of  the 
leaf.  It  is  very  generally  to  be  met  with  in  the 
course  of  the  summer  on  the  leaves  of  the  maple, 
poplar,  and  lime  tree ;  but  particularly  on  the 
surface  exposed  to  the  sun,  which  it  sometimes 
wholly  covers.  Its  physical  as  well  as  chemical 
qualities  are  very  different  in  different  species  of 
plants,  80  that  it  is  not  always  merely  an  exuda- 
tion of  sap,  but  of  sap  in  a  high  state  of  elabora- 
tion, or  mingled  with  the  peculiar  juices  or 
secretions  of  the  plant.  Sometimes  it  is  a  dear 
and  watery  fluid,  conglomerating  into  large  drops 
such  as  are  said  to  have  been  observed  by  Miller 
of  Chelsea  exuding  from  the  leaves  of  the  plan- 
tain, and  such  as  are  to  be  seen  in  hot  and  calm 
weather  exuding  from  the  leaves  of  the  poplar, 
or  willow,  and  trickling  down  in  such  abun- 
dance as  to  resemble  a  slight  shower.  This 
was  observed  by  Smith  under  a  grove  of  willows 
in  Italy,  and  is  said  to  occur  sometimes  even  in 
England.  Sometimes  it  is  glutinous,  as  in  the  leaf 
of  the  lime  tree ;  sometimes  waxy,  as  in  the 
leaves  of  the  rosemary ;  saccharine,  as  on  the 
orange  leaf.  On  the  leaves  of  the  cistus  creHcus 
is  exuded  a  resin  known  by  the  naine  of  lab- 
danutn.  The  exudation  from  the  Lombardy 
poplar  has  been  rendered  famous  by  Ovid,  who 
fables  them  as  the  tears  of  Phaeton's  sisters,  who 
were  transformed  into  this  species  of  poplar. 
The  leaves  of  fiuxinella  are  also  said  to  be  often 
covered  with  a  sort  of  resinous  substance ;  and 
after  a  hot  day,  if  the  air  is  calm,  the  plant  is 
even  found  to  be  surrounded  by  a  resinous  at- 
mosphere, which  may  be  set  on  fire  by  the  ap- 
plication of  the  flame  of  a  candle.  This  is 
said  to  have  been  the  discovery  of  a  daughter  of 
the  celebrated  Linnsus.  Sometimes  this  ex- 
udation is  a  redundancy  so  great  as  to  consti- 
tute a  disease  of  plants ;  of  this  nature  is  the 
honey  dew,  a  sweetish  substance  exuded  by  the 
hop  plant,  beech  tree,  &c. 

Roots,  as  before  remarked,  also  excrete,  by 
their  slender  extremities,  certain  fluids,  which 
are  injurious  or  useful  to  the  plants  that  grow 
in  their  vicinity ;  and  in  this  manner,  the  lik- 
ings and  antipathies  of  certain  plants  may  be 
accounted  for.  Thus,  it  is  well  known  that  the 
creeping  thistle  is  hurtful  to  oats,  eri^eran  acris 
to  wheat,  scabiosa  arvensis  to  flax,  &c.  Such 
ore  the  different  phenomena  which  depend  upon 
the  presence  of  the  sap,  when  it  has  arrived  at 
the  upper  parts  of  plants.  Let  us  now  follow 
it  in  its  retrograde  course  from  the  leaves  to  the 
roots. 

The  descending  Sap,  This  has  been  a  subject 
of  much  discussion  among  physiologists,  several 
of  them  having  long  denied  the  existence  of  a 
descending  sap ;  but  the  perceptible  phenomena 
of  v^etation,  and  the  most  accurate  experi- 


ments, have  demonstrated  that  there  really  is  a 
second  sap,  which  follows  a  course  the  reverse 
of  that  which  we  have  just  examined.  If  a 
strong  ligature  be  applied  to  the  trunk  of  a  di- 
cotyledonous tree,  there  forms  above  it  a  cir- 
cular swelling,  which  gradually  becomes  more 
prominent.  This  swelling  could  not  be  formed 
by  the  sap  which  ascends  from  the  roots  toward 
the  leaves.  Were  this  the  case,  it  ought  to  pre- 
sent itself  beneath  the  ligature,  and  not  above  it; 
but  this  is  not  what  happens.  The  swelling, 
therefore,  can  only  depend  upon  the  obstacle 
which  the  juices  encounter  as  they  descend  from 
the  upper  parts  of  the  plant  to  the  lower,  in 
their  passage  through  the  cortical  layers.  There 
is,  therefore,  a  descending  sap. 

The  descending  sap,  div^ted  of  the  greater 
part  of  its  watery  principles,  more  highly  ela- 
borated, and  containing  more  nutritious  princi- 
ples than  the  ascending  sap,  contributes  essen- 
tially to  the  nourishment  of  the  plant.  Aa  it 
circulates  in  the  vegetating  part  of  the  stem, 
the  only  part  susceptible  of  growth,  its  uses 
cannot  be  equivocal. 

Let  us  examine  more  strictly  the  phenomena 
which  result  from  the  application  of  a  circular, 
ligature  to  the  trunk  of  a  dicotyledonous  tree, 
and  we  shall  see  that  not  only  does  a  swelling 
form  above  the  ligature,  but  fdso  that  the  part 
of  the  trunk  situated  beneath  it  ceases  to  grow, 
no  new  circular  layer  being  henceforth  added  to 
those  which  previously  existed.  Hence  we  see, 
in  the  clearest  manner,  the  use  of  the  descending 
sap.  It  continually  maintains  and  renews  the 
cambium,  and  contributes  essentially  to  the 
growth  and  development  of  dicotyledonous 
trees. 

But  this  second  sap  is  not  of  the  same  nature 
in  all  vegetables.  There  are  some  in  which  it 
forms  a  white  and  milky  juice,  as  in  the  euphor- 
hias.  In  others,  as  poppies,  it  is  a  yellowish  or 
brownish  fluid ;  and  in  the  firs  it  is  resinous. 
But  it  is  necessary  to  remark,  that,  in  the  opinion 
of  many  physiologists,  the  proper  juices  of 
plants  are  not  the  descending  sap  itself,  but  fluids 
which  are  separated  from  it  by  the  act  of  v^e- 
tation.  The  diversity  of  nature  which  these 
juices  present,  their  occurring  in  some  vegetables 
only,  and  their  being  contained  in  vessels  appro- 
priated to  themselves  and  existing  in  small 
number,  appear  so  many  proofs  in  favour  of  this 
opinion. 

We  have  now  given  a  successive  account  of 
the  various  phenomena  which  are  connected  with 
the  nutrition  of  plants,  or  contribute  to  effect 
it.  We  have  seen  the  juices  which  have  been 
absorbed  by  the  roots  in  the  earth  conveyed  by 
an  inherent  power,  depending  upon  the  life  of 
the  plant,  and  electric  influence,  to  the  highest 
parts  of  the  ultimate  ramifications  of  the  stem. 
There,  we  have  seen  them  mingling  with  the 
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absorbed  fluids,  lodng  guch  of  their  aqueous  and 
aeriform  principles  as  sre  useless  for  nutrition, 
and  thus  acquiring  new  properties ;  after  which, 
punning  a  retrograde  course  they  become  the 
true  aliment  of  the  plant. 

We  thus  see,  that,  although  nutrition  in  plants 
has  a  great  similarity  to  the  same  function  in 
animals,  it  jet  differs  essentially  from  the  latter. 
Thus  animals  introduce  by  ihevt  mouth  the 
different  substances  by  which  they  are  nourished ; 
while  plants  absorb,  in  the  interior  of  the  earth, 
by  the  imbibing  orifices  which  terminate  their 
roots,  water  impregnated  with  substances  which 
•re  either  necessary  or  useful  for  their  nutrition. 

In  animals,  the  substances  that  haye  been  in- 
troduced pass  along  a  single  canal,  from  the 
mouUi  to  the  place  where  the  substance  which 
b  alone  directly  subserrient  to  nutrition  (the 
cfyley)  is  to  be  separated  frx>m  the  useless  parts. 
In  Tcgetables  the  same  phenomena  take  place ; 
the  absorbed  fluids  pass  through  a  certain  course 
before  they  arrive  at  the  leaves,  in  which  the 
parts  essential  to  nutrition  are  separated  from 
those  which  are  useless.  Both  animals  and  vege- 
tables eject  the  substances  which  are  unfit  for 
their  nutrition. 

One  of  the  most  striking  differences  between 
4  vegetables  and  animals  consists  in  the  circum- 
stance, that  the  former  are  essentially  nourished 
by  inorganic  substances,  such  as  water,  carbon, 
hydrog^  &C.,  whereas  the  substances  which 
are  subservient  to  the  nutrition  of  animaltf  are 
oiiganic,  and  derived  firom  the  animal  and  vege- 
table kingdoms. 

The  chyle,  by  which  the  nutrition  of  animab 
b  effiected,  mingles  with  the  blood,  which  it 
continually  renews  and  keeps  up  in  due  quantity, 
drcnlates  through  all  parts  of  the  body,  and 
senres  for  the  development  and  nutrition  of  the 
organs.  The  sap  of  plants,  after  being  exposed 
in  the  leaves  to  the  influence  of  the  air,  which 
changes  its  nature  and  properties,  descends  into 
an  parts  of  the  vegetable,  carrying  into  them 
the  imtfirials  necessaiy  for  their  growth,  and 
thus  effectii^  the  development  of  all  their 
parts. 


CHAP.  xn. 

TBS  OaOAMB  OF  RBFRODUCnON,   AND   HISTORY  OF 
THEIK  DISCOVERT. 

The  Organs  of  reproduction,  which  are  also 
called  OT]^ms  of  Fructification,  are  those  by 
vhich  the  preservation  of  species  and  the  pro- 
pagation of  races  are  effected.  Their  office  is 
not  less  important  than  that  of  the  oigans  whose 
structure  and  uses  we  have  already  examined  ; 
^»  if  the  latter  are  necessary  for  the  existence 


of  the  individual,  and  the  development  of  aU 
its  parts,  the  organs  of  reproduction  are  equally 
necessary  to  enable  the  individual  to  procreate 
others  similar  to  itself,  by  which  its  species  may 
be  renewed  and  perpetuated. 

In  plants,  the  flower,  the  fruit,  and  the  various 
parts  of  which  they  are  composed,  constitute 
the  oigans  of  reproduction. 

Here  we  find  a  great  resemblance  between 
animals  and  vegetables.  Both  are  provided  with 
particular  oigans,  which  by  their  mutual  influ- 
ence concur  in  producing  the  most  important 
function  of  their  life.  Generation  Is  the  ultimate 
object  for  which  nature  has  created  the  various 
oigans  of  vegetables  and  animals.  They  exhibit 
the  most  perfect  similarity  in  respect  'to  thb 
great  function.  From  the  action  which  the 
male  oigan  exercises  upon  the  female  organ, 
fecundation  takes  place,  by  which  the  embryo, 
yet  in  the  rudimentary  state,  receives  and  pre- 
serves the  vivifying  principle  of  life.  Here, 
however,  we  remark  the  modifications  which 
nature  has  impressed  upon  these  two  great 
classes  of  organized  beings.  Most  animals  are 
fbrmshed  at  birth  with  the  oigans  which  are,  at 
a  friture  period,  to  effect  their  reproduction. 
These  oigans  remain  in  a  state  of  torpidity  until 
the  period  when  nature,  imparting  to  them  a 
new  energy,  renders  them  capable  of  performing 
the  offices  for  which  they  were  destined.  Vege- 
tables, on  the  contrary,  are,  at  their  first  appear- 
ance, destitute  of  sexual  oigans,  these  not  being 
developed  by  nature  imtil  the  moment  when 
they  are  to  be  employed  for  the  purpose  of  fe- 
cundation. Another  great  dissimilarity  between 
animals  and  vegetables  is,  that,  in  the  former, 
the  sexual  oigans  are  capable  of  performing  the 
same  function  several  times,  and  exist  during 
the  whole  life  of  the  individual  which  bears 
them ;  while  in  vegetables,  which  have  a  soft 
and  delicate  texture,  these  organs  have  only  a 
temporary  existence,  make  their  appearance  for 
the  purpose  of  accomplishing  the  views  of  nature, 
and  fiide  and  disappear  whenever  they  have  per- 
formed their  office. 

We  admire  the  wisdom  by  which  Nature  has 
regulated  the  distribution  of  sexes  in  organized 
beings.  Vegetables,  which  are  invariably  fixed 
to  the  place  in  which  they  have  sprung  to  life 
and  are  destitute  of  the  locomotive  faculty, 
usually  bear  on  the  some  individual  the  two 
oigans  by  the  mutual  action  of  which  fectm- 
dation  is  to  be  effected.  Animals,  on  the  other 
hand,  which,  being  possessed  of  will  and  the 
facility  of  moving,  can  pass  in  any  direction 
from  one  place  to  another,  generally  have  the 
sexes  separated  upon  distinct  individuals.  For 
this  reason,  the  union  of  the  sexes  in  one  indi- 
vidual is  OS  common  in  vegetables  as  it  is  rare 
among  animals. 

The  flower  is  essentially  constituted  by  the 
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presence  of  one  of  the  two  sexual  organs,  or  of 
the  two  placed  together  upon  a  common  support, 
with  or  without  external  eavelopes  intended  for 
their  protection.  In  its  greatest  d^ree  of  sim- 
plicity, the  flower  may,  therefore,  consist  of 
only  a  single  sexual  organ,  male  or  female,  that 
is,  of  a  stamen  or  a  putiL  Thus,  in  the  willbws, 
whose  flowers  are  tmisexualy  the  male  flowers 
merely  consist  of  one,  two,  or  three  stamina, 
attached  to  a  small  8<»le.  The  female  flowers 
are  formed  of  a  pistil,  which  is  also  accompanied 
with  a  scale,  hut  without  any  other  oi^gaas.  In 
this  case,  as  in  many  others^  the  flower  is  as 
simple  as  possihle.  It  then  takes  the  name  of 
male  flower^  or  female  fiofvoer^  according  to  the 
organs  of  which  it  is  composed.  The  herma- 
phrodite floTvery  on  the  other  hand,  is  that  in 
which  the  two  sexuaT  organs,  the  male  oi^gan 
and  the  female  organ,  exist  together. 

But  the  difiPerent  flowers  which  we  have  just 
examined  are  not  complete;  for  although  the  es- 
sence of  the  flower  consists  in  the  sexual  organs, 
yet,  hefore  it  can  he  called  perfect,  it  must  pre- 
sent other  organs,  not  indeed  essential  to  it,  hut 
which,  nevertheless,  helong  to  it,  and  assist  it  in 
performing  its  functions.  These  organs  are  the 
calyx  and  corolla,  which  give  support  and  pro- 
tection to  the  parts  of  fructification.  The  feet 
of  the  existence  of  two  kinds  of  flowers  in  plants 
was  at  an  early  period  so  far  conjectured  hy 
botanists  ;  hut  its  complete  elucidation  has  only 
been  made  at  a  very  modem  date.  As  this  is  a 
most  curious  and  important  discovery  in  the 
history  of  the  vegetable  kingdom,  we  shall,  before 
going  into  a  description  of  the  sexual  organs, 
trace  the  progress  of  opinion  on  the  subject  from 
the  earliest  periods  to  the  present  time. 

It  cannot,  says  Dr  Keith,  now  be  ascertained 
with  whom,  or  at  what  particular  period,  the 
notice  of  vegetable  sexuality  originated ;  but  its 
antiquity  is  unquestionably  great,  as  it  appean 
to  have  been  entertained'even  among  the  original 
Greeks,  from  the  antiquity  of  their  mode  of 
cultivating  figs,  and  to  have  been  made  the  sub- 
ject of  the  speculations  of  some  of  their  earliest 
philosophers.  Empedocles  taught  that  the 
sexes  were  united  in  plants,  a  doctrine  involved 
indeed  in  that  of  Anaxagoras,  by  which  the  de- 
sires and'  passions  of  animals  are  attributed  to 
vegetables.  It  was  evidently  a  prevalent  notion 
throughout  Greece,  and  the  nations  to  the  east 
of  Greece,  in  the  time  of  Herodotus,  who  recog- 
nises it  in  his  account  of  the  cultivation  of  the 
Babylonian  palm,  which  he  represents  as  being 
cultivated  in  the  country  around  Babylon  in 
the  manner  of  figs ;  the  cultivator  taking  the 
flower  of  that  pnlm  which  the  Greeks  call  the 
male  palm,  and  binding  it  around  the  flowers  of 
the  fruit-bearing  palm,  that  the  fruit  may  not 
fall  immature.  Whether  the  beneficial  effect 
resulting  from  this  practice,  was  produced  by  | 


the  agency  of  insects  generated  in  the  male 
plant,  as  Herodotus  asserts,  it  is  not  our  object 
at  present  to  inquire.  It  is  enough  to  have  as- 
certained that  the  notion  of  a  sexual  distinction 
in  plants  existed,  or  rather  was  a  general  and 
prevalent  idea,  in  the  age  of  Herodotus,  that  is, 
about  400  years  before  the  Christian  sra.  The 
next  authority  is  that  of  Aristotle,  who  maintains 
the  doctrine  of  a  distinction  of  sex  in  plants  as 
well  as  in  animals,  though  he  admits  that  some 
plants  are  altogether  without  sex ;  and  represents 
the  beneficial  effect  of  the  practice  adopted  in 
the  cultivation  of  the  palm,  as  resulting  fit>m 
the  action  of  the  dust  of  the  male  flower  quick- 
ening the  maturity  of  the  fruit,  which  it  is  said 
to  efiwt  equally  well,  if  it  is  wafled  to  the  female 
flower  by  means  of  the  wind.  Theophrastua, 
the  disciple  and  sueeessor  of  Aristotle,  who  pur- 
sued his  botanical  investigations  to  amuch  greater 
length  than  his  master,  maintains  also  the  doc- 
trine of  the  sexuality  of  vegetables,  which  he 
illustrates  with  more  of  detail ;  and  exemplifies 
not  only  in  the  case  of  the  palm  tree,  but  in  that 
also  of  the  fig,  and  a  variety  of  others.  The 
barren  palm  he  calls  the  male,  and  the  finit- 
bearing  pahn  the  femate,  pointing  out  at  the 
same  time  the  ground  of  this  distinction,  as 
consisting  in  the  indispensable  necessity  of  the  ^ 
co-operation  of  the  flower  of  the  barren  palm, 
to  the  ripening  of  the  fruit  of  the  fertile  palm, 
the  fruit  of  the  fertile  palm  being  otherwise  ex- 
tremely apt  to  fall  ofi^  before  it  becomes  ripe. 
But  if  the  spathe  of  the  male  plant  containing 
the  male  flowers,  is  cut  off  and  shaken  over  the 
flowers  of  the  female  plant,  the  fruit  does  not 
fiiU,  but  is  preserved  tiH  it  is  matured ;  in  which 
case,  he  add%  there  is  a  sort  of  junction  of 
the  male  and  female.  But  beyond  the  example 
of  the  date-palm,  and  such  oUier  plants  as  pro- 
duce barren  or  fertile  flowers  on  distinct  indi- 
viduals, Theophrastus  does  not  seem  to  have 
entertained  any  correct  notions  of  vegetable  sex- 
uality. For  although  he  institutes  the  distinc- 
tion of  sex  in  other  femilies  also,  yet  it  is  by  no 
means  on  the  same  principle,  but  rather  upon 
that  of  the  habit  or  aspect  of  the  plant,  or  upon 
the  quality  of  the  timber  when  felled  ;  the  noale 
being  represented  as  shorter  and  stouter,  and  the 
fenifde  as  taller  and  more  slender,  as  erroneously 
exemplified  in  the  case  of  the  larch,  which  is 
well  known  to  produce  no  individuals  that  are 
exclusively  male  or  female ;  as  well  as  in  the 
case  of  the  lime  tree,  of  which  it  is  also  added, 
that  the  male  plant  is  not  only  barren,  but  des- 
titute even  of  flowers.  And  to  complete  the 
mystery  in  which  the  doctrine  was  yet  involved, 
the  male  plant  is  in  some  cases  said  to  have  fruit 
as  well  as  the  female.  From  all  which  it  foUows, 
that  the  doctrine  of  vegetable  sexuality  was  but 
very  imperfectly  understood  in  the  time  of  Theo- 
phrastus. 
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After  a  long  Kl^wL-  in  the  aDiials  of  1)otanical 
Tesearch,  the  next  traces  of  inquiiy  relatiTe  to 
thfi  sexuality  of  Tegetables,  are  sucli  as  occur  in 
the  works  of  Pliny,  Diosoorides,  and  Gralen,who 
aieo  adopted  the  division  by  which  plants  were 
tben  distribiited  into  male  and  female,  but  chiefly 
opon  the  orroiieoiis  principle  of  habit  or  aspect, 
and  without  any  Teference  to  a  distinction  alj- 
aolutely  sexual ;  the  fertile  plant  being  sometimes 
deoKHninated  the  male,  and  the  barren  plant  the 
female,  as  in  the  example  of  male  and  female 
merenry,  in  which  the  true  notion  of  vegetable 
sexuality  was  altogether  reversed.  Pliny  seems, 
however,  to  admit  the  distinction  of  sex  in  all 
pknta  whatsoever,  and  quotes  the  case  of  the  palm 
tree  as  ezhibitin^  the  most  striking  example. 
Ccaal]nnu8,  who  folk>ws  next  in  order,  though 
not  tfll  after  an  interval  of  many  c^ituries,  enters 
more  into  the  detail  of  the  doctrine,  and  speaks 
with  more  confidence  on  the  subject  than  any 
preceding  botanist.  Trees  which  produce  fruit 
only,  he  denominates  females,  and  trees  of  the 
same  kind  which  are  barren,  he  calls  nudes, 
adding  that  the  fruit  is  found  to  be  more  abun- 
dant, and  of  a  better  quality,  when  its  males 
grow  in  the  neighbourhood  of  the  females,  which 
.ia^  as  he  says,  occasioned  by  certain  exhalations 
finom  the  males  di^>e3r8ing  themselves  all  over 
the  femaka,  and  by  an  operation  not  to  be  ex- 
pjained,  di^Kxing  them  to  produce  more  perfect 
■eed.  Still,  it  seems  doubtful  whether  any  con- 
jectnrs  had  been  yet  formed  with  r^ard  to  the 
peculiar  and  i^ipropriate  oigans  by  which  the 
•ezoal  intercourse  is  conducted. 

Zehuianski,  a  native  of  Poland,  who  lived 
■boat  the  end  of  the  nxteenth  century,  is  said 
to  have  made  some  considerable  discoveries  re- 
gardiBg  the  sexuality  of  vegetables.    But  as  his 
book,  if  he  ever  pubhshed  one,  is  not  now  to  be 
BMt  with,  no  one  seems  able  to  say  what  his 
diaeoveries  were,  if  rather,  they  are  not  a  trans- 
cript of  the  discoveries  of  Cesalpinus.    At  last, 
however,  about  the  middle  of  the  seventeenth 
eentmy,  when  the  improved  philosophy  of  Bacon 
had  b^un  to  be  adopted  even  in  Botany,  and  its 
enhivation  to  be  directed  by  observation  and 
experiment,  rather  than  by  conjecture  ;    the 
doctrine  of  the  sexes  of  jibuiia  hegsai  also  to  as- 
sume a  more  fixed  and  determinate  character, 
and  to  exhibit  the  legitimate  evidence  of  being 
founded  on  fact.    Sl^  it  is  difficult  to  say  who 
fintdieeovered  and  pointed  out  thepeculiaroigans 
by  which  the  sexes  are  respectively  characterised; 
net  that  these  oigans  had  been  overiooked  in  the 
deseriptbn  of  the  flower,  but  that  their  functions 
had  been  misunderstood.     Malpighi,  who  des- 
cribes not  only  the  stamens  and  anthers,  but  also 
the  poDen  contained  in  them,  regards  the  former 
M  excretory  oigans  contributh^  to  the  perfection 
of  the  teed,  aaid  the  latter  as  the  substance  ex- 
oeted.    The  true  use  of  the  poUen,  therefore, 


was  not  yet  discovered.  The  merit  of  sugges- 
ting its  true  use  seems  to  be  between  Sir  T. 
Mlllington,  professor  at  Oxford,  and  the  cele- 
brated Dr  Grew,  who  represents  the  suggestion 
as  originating  with  the  professor,  and  consisting 
in  the  expression  of  an  opinion  that  the  stamens 
serve  as  the  male  oigans  of  the  vegetable  for  the 
purpose  of  the  generation  of  the  seed,  which 
opinion  he  seems  himself  to  have  previously 
entertained,  or  at  the  least,  to  have  acquiesced 
in  as  soon  as  it  was  suggested.  This  we  may 
regard  as  the  first  glimpse  that  was  ever  caught 
of  the  true  and  proper  ust  of  the  stamens ;  and 
the  discovery  may  be  dated  about  the  year  1676. 
But  the  opinion,  if  not  first  suggested,  was  at 
least  first  published  by  Dr  Grew,  in  his  Anatomy 
of  Plants,  together  with  the  grounds  on  which 
he  had  adopted  it,  and  the  illustrations  which 
its  novelty  demanded,  or  his  researches  had  fur- 
nished ;  so  that  he  does  not  merely  ascribe  a  pe- 
culiar function  to  the  stamens,  but  points  out 
also  the  mode  in  which  he  thinks  that  function 
is  dischaiged,  and  which  is  represented  to  be  as 
follows.  When  the  summits  of  the  stamens  or 
anthers  surmounting  the  filaments  burst  open 
in  the  process  of  vegetation,  the  inclosed  pollen 
falls  upon  the  pistil  and  impregnates  the  embryo, 
not  by  actually  entering  the  pistil,  but  by  means 
of  a  subtile  and  vivic  effluvium  ;  hence  the  sta- 
mens are  the  male,  and  the  pistils  the  female 
organs  of  vegetable  impregnation.  This  was 
the  very  discovery  that  furnished  the  clue  for 
the  unravelling  of  the  whole  of  the  mystery 
overhanging  the  subject,  because  it  b  equally 
applicable  to  all  sorts  of  vegetables  whatever; 
whether  producing  the  oigans  in  question  in 
separate  flowers,  and  on  separate  plants,  as  in 
the  case  of  the  palm  tree ;  or  in  separate  flowers, 
and  on  the  same  plant,  as  on  the  hazel ;  or  lastly, 
in  the  same  flower,  as  in  tlie  lily,  which  last  is 
by  fer  the  most  general  mode  of  vegetable  sexu- 
ality. The  opinion  of  Grew  was  adopted  also 
by  Ray  at  first  with  some  appearances  of  doubt, 
but  finally  without  any  sort  of  reservation,  as 
being  founded  on  evidenoe  which  appeared  to 
him  sufficiently  convincing,  and  which  he  was 
even  induced  to  illustrate.  Hitherto  the  doctrine 
of  the  sexuality  of  vegetables  had  been  sup- 
ported chiefly  upon  the  ground  of  its  probability, 
as  arising  from  careful  observation,  or  upon  that 
of  the  necessity  of  the  case,  and  had  not  yet 
been  confirmed  by  the  evidence  of  actual  ex- 
periment; but  this  confirmation,  which  was  so 
devoutly  to  be  wished,  and  without  which  all 
other  arguments  must  have  remained  insufficient, 
was  at  length  also  happily  undertaken.  The 
first  example  of  experiment  recorded  on  this 
subject  is  that  of  Camerarius,  who,  having 
adopted  the  opinions  of  Grew  and  Ray,  though, 
perhaps,  without  regarding  their  arguments  as 
the  best  that  could  be  adduced,  conceived  that 
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the  sabject  might  he  still  fisurther  illustrated  by 
means  of  depriving  the  plant  of  its  male  flowers 
altogether,  or  of  removing  the  individuals  of 
different  sexes  to  a  distance  from  one  another. 
Accordingly,  having  selected  some  plants,  and 
stripped  them  of  their  stamens  or  male  oigans, 
or  separated  the  male  flowers  entirely  from  the 
female,  he  found  that  the  fruit  did  not  now  ripen ; 
the  inference  from  which  was,  that  the  genera- 
tion of  plants  is  analogous  to  that  of  animals, 
and  that  the  stamens  of  the  flowers  of  the 
former  correspond  to  the  sexual  oigans  of  the 
males  of  the  latter. 

But  though  the  fact  of  the  sexuality  of  vege- 
tables seemed  thus  unequivocaUy  ascertiuned, 
the  peculiar  mode  of  their  fecundation  was  still 
left  undetermined.  Some  conjectures  had  been 
offered  with  respect  to  it  by  Cesalpinus  and 
Grew,  the  former  regarding  it  as  being  efiected 
by  means  of  an  exhalation  fh>m  the  male  flower, 
and  the  latter  by  means  of  an  effluvium  from 
the  pollen ;  but  Moreland,  who  published  a  paper 
on  the  subject,  in  the  Philosophical  Transactions 
for  1703,  in  which,  indeed,  he  adopts  the  opinions 
of  Grew  with  regard  to  the  functions  of  the 
stamens,  contends  however,  that  the  pollen  is  a 
congeries  of  seminal  plants,  one  of  which,  at 
least  must  be  conveyed  through  the  style  into 
the  ovary,  before  it  can  become  prolific.  This 
conjecture  seems  to  have  arisen  out  of  the  theory 
of  Leuwenhoeck  on  animal  generation,  which 
was  then  popular;  but  it  is  not  corroborated 
by  any  experiments.  It  seems,  however,  to  have 
had  the  effect  of  keeping  alive  the  discussion  of 
the  subjects.  For  Geofiroy,  in  his  memoir  pre- 
sented to  the  Royal  Academy  of  Sciences  in  1711  > 
on  the  structure  and  use  of  the  principal  parts 
of  the  flowers,  endeavours,  as  it  appears,  to  re- 
concile the  discordant  theories  of  Grew  and 
Moreland,  and  maintains  that  the  germ  is  never 
visible  in  the  seed  till  the  anthers  have  shed  their 
pollen,  adding,  that  if  the  stamens  are  cut  off 
before  the  anthers  burst,  the  seeds  remain  barren. 
In  this  we  have  a  step  in  advance  beyond  the 
point  that  had  been  gained  by  means  of  the  ex- 
periments of  .Camerarius,  which  relate  only  to 
monoecious  and  dioecious  plants,  in  which  the 
proof  b  less  difficult  than  in  hermaphrodites,  to 
which  Geoflroy's  experiments  apply.  From  the 
spirit  of  inquiry  which  was  thus  excited,  new 
discoveries  could  not  but  be  expected  to  follow ; 
for  although  the  doctrine  was  discountenanced 
and  rejected  by  some  of  the  leading  botanists  of 
the  time,  and  even  by  the  illustrious  Toumefort, 
yet  it  was  too  well  e^ablished  in  £aot  to  be  over- 
thrown by  any  argument,  or  any  authority. 
Accordingly,  its  evidence  was  becoming  every 
day  more  irresistible,  and  its  advocates  more 
confident.  VaiUant  in  a  dissertation  on  the 
structure  of  flowers,  read  at  the  opening  of  the 
Royal  Grarden  at  Paris,  in  1717,  supports  the 


doctrine  of  the  sexes  of  vegetables  by  new  ac- 
cessions of  experiments,  and  throws  additional 
light  both  on  the  structure  of  the  pollen  and 
manner  of  its  expulsion,  which  he  represents, 
however,  in  terms  too  glowing  for  the  style  of 
sober  narrative,  but  by  which  he  appears,  accord- 
ing to  the  remarks  of  a  contemporary  author, 
to  have  been  the  first  eye  witness  of  that  secret 
operation  of  nature,  "  Uie  loves  of  the  plants." 

Butthedoctrineof  thesexesof  vegetdbleswhich 
was  thus  daily  acquiring  new  aocessiona  of  proof, 
was  destined  to  receive  its  last  d^^ree  of  eluci- 
dation firom  the  pen  of  Linnasus.  This  great 
and  illustrious  botanist,  reviewing  with  his  usual 
sagacity  the  evidence  on  which  the  doctrine 
rested ;  and  perceiving  that  it  was  supported  by 
a  multiplicity  of  the  most  incontrovertible  fiuts, 
resolved  to  devote  his  labours  peculiarly  to  the 
investigation  of  the  subject,  and  to  prosecute 
his  inquiries  throughout  the  whole  extent  of  the 
vegetable  kingdom ;  which  great  and  arduous 
enterprise  he  not  only  undertook,  but  accom- 
plished with  a  success  equal  to  the  unexampled 
industry  with  which  he  pursued  it.  So  that,  by 
coUecUng  into  one  body  all  the  evidence  of  former 
discovery  or  experiment,  and  by  adding  much 
that  was  original  of  his  own,  he  found  himself 
at  length  authorised  to  draw  the  important  con- 
clusion,— ^that  no  seed  is  perfected  without  the 
previous  agency  of  the  pollen,  and  the  doctrine 
of  the  sexes  of  plants  is  consequently  founded 
on  &ct.  It  may  not  be  deemed  uninteresting 
here,  to  give  a  brief  summary  of  the  £icts  and 
deductions  which  led  to  thk  important  con- 
cludon. 

In  all  plants  hitherto  discovered,  it  has  been 
observed  that  the  fruit  is  uniformly  preceded  by 
the  blossom,  and  that  without  blossom  there 
is  no  £ruit.  This  is  a  remark  that  can  scarcely 
&il  to  be  made  even  by  the  most  inattentive  ob^ 
server,  at  least  with  regard  to  such  plants  as 
come  within  the  sphere  of  his  notice,  as  every 
school  boy  knows,  that  unless  the  cherry  tree 
blossoms  in  spring,  he  will  gather  no  fruit  from 
it  in  summer.  This  proves  that  the  oigans  ne- 
cessary to  the  production  of  the  fruit  exist  in 
the  flower,  and  is  one  step  at  least  towards  the 
general  conclusion.  But  to  this  rule  there  exists 
a  seeming  exception,  in  the  case  of  the  meadow 
saffron,  which  produces  its  fruit  in  the  spring, 
and  its  flower  in  the  autumn,  so  that  the  former 
has  the  appearance  of  being  the  cause  of  the 
latter.  But  the  truth  is,  that  the  fruit  which 
ripens  in  the  ^rii^  is  the  natural  result  of  Uie 
flower  of  the  preceding  antunm ;  for  if  the  flower 
is  cut  off  in  autunm  before  its  expansion,  no 
fruit  will  be  produced  in  the  succeeding  spring, 
and  yet,  if  the  fruit  is  cut  off  at  any  time  during 
spring,  the  blossom,  nevertheless,  succeeds  in 
autunm.  There  exists  also  another  seeming 
exception  in  the  case  of  the  pine  apple,  in  which 
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the  part  that  is  commonly  called  the  frait  is 
foroMd  before  the  flower  expands.    But  when 
it  is  recollected  that  this  alleged  froit  is  merely 
a  fleshy  receptacle,  and  that  the  seed,  the  only 
essential  part  of  the  fruit,  is  not  developed  till 
after  the  eiquuision  of  the  flower,  the  seeming 
exo^ktion  vanishes.     The  fruit-bearing  individ- 
uals of  such  species  as  have  their  barren  and 
fertile  flowers  on  distinct  jdants,  do  not  perfect 
theb  fruit,  except  where  individuals  of  both 
sorts  are  sustained  in  the  vicinity  of  one  another. 
This  observation  b  confirmed  not  only  by  the 
te8tim<my  of  the  ancients,  and  their  manner  of 
cultivating  the  palm  and  fig  tree,  but  also  by  the 
additional  observadons  of  the  modems.    Father 
Labat,  a  French  eodedasUc,  who  had  undertaken 
a  voyage  to  the  West  Indian  islands,  about  the 
year  1745,  says,  that  when  he  was  in  the  island 
of  Martinique,  there  was  then  growing  near  the 
moittstegy  of  the  order  to  which  he  belonged,  a 
female  date  tree  which  bore  fruit  though  single, 
there  being  no  other  tree  of  the  same  species 
within  two  leagues  of  it ;  but  he  adds,  that  the 
stones  of  the  dates  it  produced  did  not  gemdnate. 
It  is  plain  therefore,  that  the  fruit  was  not  per- 
fect* though  it  might  have  been  apparently  com- 
plete.   A  female  plant  of  the  q^cas  revolutc^  in 
the  possession  of  the  bishop  of  Winchester,  pro- 
dined  also  fruit  though  single;  but  the  drupi, 
which  was  externally  and  apparently  complete, 
WHS  feund,  when  dissected  by  Sir  J.  Smith,  to 
be  internally  very  defective ;  for,  in  place  of  the 
embryo,  the  most  important  part  of  the  whole, 
all  that  could  be  discovered  was  only  a  minute 
cavity,  which  defect  Sir  J.  Smith  rightly  attri- 
butes to  the  want  of  the  vicinity  of  a  plant  fur- 
nished with  male  flowers,  which,  he  adds,  was 
perhaps  not  to  be  found  nearer  than  Japan.  The 
fruit  then  is  perfected  by  means  of  some  sub- 
stances conveyed  from  the  barren  to  the  fertile 
flower,  and  capable,  as  it  f^ypears,  of  being  trans- 
mitted Uirough  the  medium  of  the  atmosphere, 
if  the  reqtective  plants  are  situated  in  the  vicinity 
of  eadi  other.    But  in  the  case  of  the  fig  tree, 
vicinity  ii  not  even  enough,  the  structure  of  the 
fruit   being    such    as   to    require    a   peculiar 
mods  of  transmission ;  for  the  fruit  of  the  fig  is 
not,  as  in  most  other  cases,  a  pericarp  enveloping 
the  seed,  but  a  common  adyx  or  receptacle,  en- 
dosing  the  flowers;  this  may  be  readily  seen  by 
means  of  cutting  a  fig  in  two,  in  the  direction 
of  the  longitudinal  axis  of  the  fruit,  in  the  centre 
of  which  there  will  be  found  a  cavity  lined  with 
a  multitude  of  flowers,  the  male  and  female 
biossoms  being  generally  in  difierent  figs,  and  in 
distinct  plants ;  the  medium  of  communication 
between  them  being  only  a  small  aperture  at  the 
sonunit  of  the  receptacle.    Hence,  the  access  of 
the  substance  necessary  to  impregnation,  is  ren- 
^^Rd  impracticable  in  the  ordinary  mode  of 
izansDuaaion.    But  nature  is  not  without  a  Re- 


source, even  in  this  difliculty.  For  in  Greece 
and  Italy,  and  the  islands  belonging  to  them, 
the  native  country  of  figs,  a  species  of  insect  of 
the  genus  Cynips,  which  is  continually  fluttering 
about  from  fig  to  fig,  for  the  purpose  of  deposit- 
ing its  eggs  in  the  cavity,  carries  tlfe  substance 
necessary  to  impr^|;nation  firom  the  male  to  the 
female  flower.  But  the  substance  M-hich  it 
carries  is  the  pollen  of  the  anthers,  with  which 
it  becomes  covered  aU  over  in  rummaging  through 
a  variety  of  receptacles,  till  it  finds  one  to  please 
it.  The  poUen  then  is  the  substance  by  which 
the  impregnation  of  the  female  flower  is  effected, 
and  the  whole  of  the  phenomena  of  the  growth, 
and  economy  of  flowering,  tends  to  corroborate 
the  feet.  In  Italy  and  the  Levant,  where  the 
^  is  much  cultivated,  the  cultivator  insures  or 
fecilitates  the  agency  of  the  insect,  by  present- 
ing it  to  the  fig  at  the  time  proper  for  impreg- 
nation, and  the  service  he  thus  p^orms  is  called 
caprification.  If  the  stam^is  or  pistils  of  flowers, 
are  destroyed  by  cultivation,  or  injured  by  rain 
or  frost,  or  by  Uie  operation  of  any  other  natural 
cause,  the  process  of  impregnation  is  interrupted 
or  prevented,  and  the  fruit  deteriorated  or  di- 
minished in  quantity  or  quality.  Sometimes 
they  are  wholly  obliterated  by  means  of  culti- 
vation, as  in  the  case  of  double  flowers,  in  which 
the  stamens  degenerate  into  petals,  and  the  pistil 
not  unfreqnently  into  a  leaf;  but  in  this  case 
it  is  well  Imown  that  no  flower  produces  perfect 
seed.  Sometimes  they  are  injured  by  accidents 
arising  fix)m  weather,  and  even  in  such  vegetables 
as  are  the  most  serviceable  for  the  food  of  man, 
particularly  in  crops  of  grain ;  but  some  sorts  of 
grains  are  much  more  liable  to  be  injured  by 
such  accidents  than  others.  Crops  of  rye,  for 
instance,  are  much  more  liable  to  be  injured  by 
heavy  and  continued  rains  than  crops  of  barley, 
because  the  anthers  are  better  sheltered  by  the 
hiisks  of  the  latter  than  the  former.  But  shrubs 
and  trees  are  afiected  in  the  same  manner  as  the 
plants  now  mentioned.  It  was  observed  by  Lin-. 
n»us,that  the  juniper  produces  few  or  no  berries 
in  Sweden  if  the  flowering  season  is  wet,  and 
that  the  cherry  tree  b  much  more  liable  to  come 
short  of  its  annual  cr(^  than  the  pear  tree,  be- 
cause in  the  latter  the  blossoms  are  unfolded, 
and  the  stamens  and  pistils  matured  all  about 
the  same  time,  so  that  the  whole  of  them  might 
be  blasted  by  the  dews  or  firosts  of  a  single 
night.  Whereas,  in  the  former  the  blossoms  are 
imfelded,  and  the  stamens  and  pistils  matured 
by  gradual  and  successive  steps,  so  that  if  part 
of  them  should  happen  to  be  destroyed  by  the 
occurrence  of  a  frosty  morning,  the  rest  may 
escape.  But  the  fruit  is  equally  blasted  whether 
the  injury  is  done  to  the  stamens  or  to  the  pisti]s» 
the  stamens  being  the  oigans  in  which  the  impreg- 
nating substance  is  contained,  and  the  pistil 
being  the  channel  through  which  it  is  conveyed 
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to  the  ovary.  Hence,  we  may  account  for  the 
peculiar  care  with  which  these  organs  have  been 
guarded  by  the  hand  of  nature  from  external 
injury ;  sometimes  this  is  effected  by  means  of 
a  nodding  or  pendant  flower,  as  in  itte  case  of 
the  crown  imperial,  and  the  cowslip,  in  which 
the  intention  of  nature  is  the  more  evident  in 
that  the  flower  stalk  after  the  time  of  flowering 
becomes  gradually  erect,  even  though  loaded 
with  fruit ;  sometimes  it  is  effected  by  means  of 
a  capacity  inherent  in  the  petals,  of  folding 
themselves  together  in  the  night,  and  opening 
themselves  out  again  in  the  morning,  as  in  the  case 
of  many  of  the  Papilionaceous  and  compound 
flowers,  particularly  the  pea  and  dandelion. 
But  one  of  the  best  examples  of  this  capacity  is 
that  of  the  white  water  lily,  which  closing  its 
petals  as  the  sun  begins  to  get  low,  and  shrink- 
ing into  itself,  reposes  its  lovely  blossom  upon  the 
sui&ce  of  the  water  till  the  morning,  when  it 
again  raises  its  head,  sometimes  to  the  height  of 
several  inches,  and  presents  its  expanded  petals 
to  the  noon-day  sun.  A  phenomenon  still  more 
singular  is  related  by  Theophrastus,  as  occurring 
in  what  he  calls  the  lotus,  perhaps  the  nymphea 
Icius  of  Linnsus,  of  which  he  says,  though  only 
on  report,  that  in  the  Euphrates  tlie  flower  keeps 
sinking  till  midnight,  when  it  again  begins  to 
ascend,  but  more  rapidly  as  day  advances,  ele- 
vating itself  to  the  surface  about  sunrise,  and 
afterwards  expanding  and  rearing  its  head  high 
above  the  water.  Some  flowers  are  so  very  sus- 
ceptible to  changes  of  atmosphere,  as  to  shut  up 
their  petals  even  upon  the  approach  of  rain. 
One  of  the  most  remarkable  examples  of  this 
sort  is  that  of  the  anagaUit  arvensis,  or  poor 
man's  weather  glass,  which  appellation  it  seems 
to  have  obtained  from  its  peculiar  susceptibility, 
always  shutting  up  its  blossoms  even  upon  the 
slightest  symptoms  of  approaching  rain,  except 
in  the  case  of  a  sudden  thunder  storm,  when 
it  happens  to  be  taken  by  surprise.  But  Sir 
J.  E.  Smith  8a3rs  he  has  reason  to  think  that 
its  susceptibility  is  apt  to  be  impaired,  and  some- 
times totally  destroyed,  by  long  continued  wet ; 
and  Linnsus  remarks,  that  flowers  in  general 
lose  this  susceptibility  when  the  anthers  have 
dischaiged  their  pollen.  The  pollen  is  generally 
dischai^ged  from  the  anther  in  such  a  manner  as 
to  ensure  its  dispersion,  at  least  to  any  pistil 
that  is  near  it,  and  at  such  a  time  as  pistils  of 
the  same  species  are  best  fitted  to  receive  it. 
When  the  anther  has  given  indications  of  ma- 
turity by  the  distended  appearance  of  its  cells, 
the  valves  of  which  the  cells  consist  become 
daily  more  and  more  indurated,  till  at  last  they 
fly  open  with  a  sudden  jerk,  and  discharge  the 
contained  poUen  as  if  by  the  force  of  an  elastic 
spring.  The  cypress  tree  affords  a  good  example 
of  this,  when  the  pollen  b  thrown  out  with  such 
forcej  and  in  such  abundance,  as  to  resemble  a 


little  doud  of  smoke;  but  the  same  circum- 
stances may  be  observed  in  the  discharge  of  the 
pollen  from  the  male  catkins  of  the  birch  and 
willow,  particularly  if  they  are  suddenly  »lnt1rtfm^ 
or  agitated  by  the  wind,  in  which  case  a  portion 
of  the  pollen  can  scarcely  £eu1  to  alight  upon  the 
pistil-bearing  and  contiguous  flowers,  or  to  be 
wafted  to  them  if  even  at  some  distance.  But 
at  the  season  of  the  discharge  of  the  mature 
poUen,  the  pistil  is  also  peculiariy  adapted  to 
receive  it,  as  is  evident  from  the  state  of  the 
stigma.  Sometimes  this  adaptation  consists  in 
the  stigmas  then  assuming  a  peculiar  form  or 
shape,  as  is  exemplified  in  the  pansy  and  the 
ffrcOioia  marfynia^  both  of  which  are  furnished 
with  what  botanists  call  a  gaping  stigma,  opening 
as  if  to  receive  the  pollen,  yet  not  in  ih»  early 
stage  of  its  growth,  nor  during  its  decline,  but 
in  the  intermediate  stage  only  when  the  pollen 
is  ripe.  But  the  adaptation  generally  oonaiBts 
in  the  stigmas  being  then  moistened  with,  an 
exuding  and  viscous  fluid,  except  in  the  case  of 
a  hispid  stigma,  in  which  no  such  exndation  is 
discoverable,  as  is  peculiarly  well  exemplified  in 
the  case  of  the  amaryllis  /ormosissima.  This 
beautiful  flower,  which  when  fully  expanded  ia 
pendulous,  exhibits  the  curious  phenomenon  of 
the  exuding  of  a  fine  and  limpid  fluid  frt>m  ihe 
sur&oe  of  the  stigma  every  morning,  which 
augments  as  the  day  advances,  and  forms  about 
noon  a  drop  so  large  that  one  would  think  it  in 
danger  of  falling  to  the  ground.  It  is  re-absorbed, 
however,  by  the  style  about  three  or  four  o'clock 
in  the  afternoon,  and  again  protruded  about  ten 
o'clock  on  the  following  morning.  This  limpid 
drop,  which  is  thus  regularly  exuded  and  absorbed, 
is  intended,  no  doubt,  in  the  economy  of  the 
flower,  to  facilitate  the  process  of  impregnation, 
by  catching  a  portion  of  the  poUen  as  it  is  dis- 
charged from  the  anther,  and  conducting  it  to 
the  ovary.  It  is  at  least  certain  that  the  poUen 
reaches  it,  and  is  detained  by  it,  as  a  number  of 
drenched  and  disfigured  particles  may  generally 
be  seen  adhering  to  the  surfiioe  of  the  stigma 
after  the  drop  has  been  absorbed.  Perhaps  it 
may  even  have  some  effect  in  forwarding  the 
explosion  of  the  poUen,  which  is  known  to  be 
also  strongly  affected  by  moisture.  As  the 
stamens  and  pistils  grow  and  come  to  maturity 
together,  so  they  also  decay  together ;  the  stamens 
shrinking  and  withering  immediately  after  the 
anthers  have  discharged  their  poUen,  and  the 
stigma  withering  also  and  fiilling  off  much  about 
the  same  time,  even  when  the  style  remains  an 
appendage  to  the  fruit. 

The  rdative  proportion,  situation,  and  mutual 
sympathies  of  the  stamens  and  pistils,  are  such 
as  seem  expressly  calculated  to  facilitate  the 
process  of  impregnation.  In  pendulous  flowers 
the  pistil  is  generally  longest,  as  in  the  case  of 
the  lily  ;  but  in  upright  flowers  the  stamens  are 
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geikaally  the  longest,  as  in  the  rammcalus.    In 
ample  and  hermaphrodite  flowers,  the  situation 
of  the  pistil  is  inyariabl j  oentnd  with  regard  to 
that  of  the  stamens,  as  may  be  seen  by  examin- 
mg  any  kind  of  flower.    In  plants  of  the  class 
Mwadn  the  barren  blossoms  stand  generally 
aboTe  the  fertile  blossoms,  even  when  situated 
on  the  same  footstalk,  as  may  be  seen  in  the 
case  of  the  eartx  and  orufpi.    And  in  plants  that 
have  their  barren  and  fertile  flowers  on  distinct 
indiTiduala,  the  blossom  is  generally  protruded 
before  the  leaves  expand.    But  a  very  Uttle  re- 
flection will  serve  to  show  that  all  the  above  ar- 
raDgements  are  Institutions  of  nature,  by  which 
the  pollen,  when  it  explodes  from  its  envelc^pes, 
diaU  possess  the  best  poamble  chance  of  coming 
into  ecmtact  with  the  pistil  or  stigma.     And 
when  such  means  are  wanting,  nature  displays 
a  variety  of  other  contrivances  to  effect  the  same 
end.    The  style  of  the  ffloriata  superha  is  bent 
towards  the  stamens  at  a  right  angle,  even  from 
the  very  base,  and  for  no  other  conceivable  pur- 
pose but  that  of  throwing  itself  in  the  way  of 
the  pollen  when  dischaiged.    The  stamens  of 
the  saxifrages  bend  down  to  the  pistil  one  or 
two  at  a  time;  if  two,  those  then  are  opposite 
each  other,  and  discharge  their  pollen  directiy 
over  the  stigma,  returning  afterwards  to  their 
farmer  position,  and  giving  place  to  one  or  two 
others  saooesmvely,  which  also  retire  in  their 
turns  till  all  of  them  have  discharged  their  pollen. 
Similar  effects  have  been  observed  in  the  flowers 
of  the  garden  rue  and  others.     But  the  most 
angular  example  of  this  kind  is  that  which  is 
ezMbited  in  the  stamens  of  the  flower  of  the 
berberry  bnsh;  the  stamens,  which  are  six  in 
number,  lie  shdtered  under  the  concave  lips  of 
the  petals,  as  long  ss  they  are  allowed  to  remain 
undisturbed;  but  if  any  extraneousbody,  whether 
by  accident  or  design,  is  made  to  touch  a  stamen 
at  the  base  of  the  filament,  it  immediately  col- 
lapses with  a  sudden  jerk,  and  bends  inward  till 
the  anther  strikes  against  ihe  summit  of  the 
ptttil,  discharging  its  pollen  if  ripe,  and  again 
ntiring.    This  curious  and  singular  fact  seems 
to  have  been  first  discovered  by  Sir  J.  £.  Smith. 
The  experiment  may  easily  be  tried  by  applying 
the  point  of  any  instrument,  suffidentiy  delicate, 
to  the  inner  side  of  the  base  of  the  stamen,  when 
it  will  immediately  spring  forward  till  it  strikes 
against  the  pistil ;  and  it  is  to  be  presumed,  that 
the  aame  efi^ct  is  produced  in  the  natural  order 
of  things,  by  means  of  the  feet  or  trunks  of 
iBseeta  rummaging  the  flower  in  quest  of  honey. 
l*be  economy  of  many  of  the  aquatic  plants, 
Kerns  also  expressly  intended  to  facilitate  the 
process  of  impr^:nation«    Many  plants  of  this 
daas  that  vegetate,  for  the  most  part,  wholly  im- 
niened  in  water,  and  often  at  a  considerable 
<^^^  gradually  b^gin  to  elevate  their  stems,  as 
the  season  of  flowering  advances,  when  they  at 


kst  rear  their  heads  above  the  sur&ce  of  the 
water,  and  present  their  opening  blossoms  to  the 
sun  till  the  petals  have  begun  to  fade,  when 
they  again  gradually  sink  down  to  the  bottom 
to  ripen  and  to  scatter  their  seeds.  This  very 
peculiar  economy  is  seen  in  the  case  of  puppia 
mariHmay  and  several  species  of  rciamogetony 
which  are  common  in  our  ponds  and  ditches ; 
from  which  we  may  fairly  infer,  that  the  flowers 
rise  thus  to  the  surface  merely  to  give  the  pollen 
an  opportunity  of  reaching  the  stigma  uninjured. 
But  tiie  most  remarkable  example  of  this  kind 
is  that  of  the  valisneria  tpiraUs^  a  plant  that 

87. 


grows  in  the  ditches  of  Italy.  The  plant  belongs 
to  the  class  DicBcia  producing  its  fertile  flowers 
on  the  extremity  of  a  long  and  slender  stalk, 
twisted  spirally  like  a  cork  screw,  which  uncoil- 
ing of  its  own  accord  about  the  time  of  the 
opening  of  the  blossom,  elevates  the  flowers  to 
the  surfiice  of  the  water,  and  leaves  them  to  ex- 
pand in  the  open  air.  The  barren  flowers  are 
produced  in  great  numbers  upon  short  upright 
stalks  issuing  from  a  different  root,  from  which 
they  detach  themselves  about  the  time  of  the 
expansion  of  the  female  blossoms,  mounting  up 
like  littie  air  bubbles,  and  suddenly  expanding 
when  they  reach  the  suriaoe,  where  they  float 
about  in  great  numbers  among  the  female  blos- 
soms, and  often  cUng  to  them  in  clusters  so  as 
to  cover  them  entirely ;  thus  bringing  the  stamens 
and  pistils  into  immediate  contact,  and  giving 
the  anthers  an  opportunity  of  discharging  their 
poUen  immediately  over  the  stigma.  When 
thb  operation  has  been  performed,  the  now  un- 
coiled stalk  of  the  female  plant  begins  again  to 
resume  its  original  spiral  form,  and  gradually 
sinks  down  as  it  gradually  rose,  to  ripen  its  fruit 
at  the  bottom  of  the  water. 

Such  are  the  proofr  of  the  sexuality  of  vege- 
tables, arising  from  the  observation  of  the  na- 
tural phenomena  exhibited  in  the  economy  of 
flowers;  we  shall  now  enumerate  those  proofs 
deduced  from  experiment.    If  the  anthers  of  an 
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hermaphrodite  flower,  or  the  stamen  bearing 
flowers  of  a  monoecious  plant  are  cut  off  before 
they  shed  their  pollen,  and  care  taken  to  pre- 
vent the  access  of  the  pollen  of  any  other  plant 
of  the  same  species,  the  fruit  will  prove  abor- 
tive. From  a  flower  of  the  red  homed  poppy 
{chelidonum  comicuiatum)  which  was  detached 
from  all  other  individuals  of  the  same  species, 
linnieus  removed  aU  the  anthers  upon  the  first 
opening  of  the  blossom,  and  stripped  off  at  the 
same  time  all  the  rest  of  the  flowers ;  but  the 
result  of  this  experiment  was  that  the  flower 
produced  no  seed.  A  gardener  who  cultivated 
melons  and  cucumbers,  but  who  was  no  botanist, 
thinking  that  the  stameniferous  flowers  of  the 
plant  exhausted  the  nourishment  due  to  the 
other  flowers,  without  being  of  any  utility  in 
themselves,  fancied  that  his  plants  would  be 
rendered  more  vigorous,  his  fruit  of  superior 
flavour,  and  his  profits  consequently  increased, 
by  means  of  tearing  them  off  altogether.  But 
like  the  boy  who  cut  open  his  goose  that  laid 
golden  eggs,  in  the  hope  of  getting  rich  all  at 
once,  he  soon  found  cause  to  repent  of  his  rash 
experiment,  for  the  consequence  was  that  his 
plants  produced  no  fruit.  If,  after  the  anthers 
have  been  removed,  the  pollen  of  another  plant 
of  the  same  species  be  shaken  over  the  pistil, 
then  the  fruit  will  ripen  as  usual.  Linnieus 
proved  this  by  first  bating  a  flower  of  the 
chelidonum  comicuiatum,  as  in  the  foregoing  ex- 
periment, and  then  sprinkling  over  the  pistil 
pollen  brought  from  another  plant  of  the  same 
species;  when  the  flower  produced  perfect  seeds. 
Upon  this  principle,  gardeners  now  assist  the 
impregnation,  or  what  they  call  the  setting  of 
the  fruit,  at  least  in  the  case  of  their  melons  and 
cucumbers,  by  means  of  sprinkling  the  pollen 
of  the  male  flowers  over  the  pistils  of  the  females. 
But  if  a  plant  has  more  than  one  pistil,  and  you 
apply  the  pollen  only  to  that  one,  then  that 
one  only  will  ripen  seed. 

If  the  stigma  of  the  pistil  is  cut  off  before  the 
dischaige  of  the  pollen,  no  fecundation  ensues, 
and  the  fruit  is  inferior  both  in  quantity  and 
quality.  If,  again,  the  stigma  of  a  flower  that 
has  been  stripped  of  its  stamens  before  the  burst- 
ing of  the  anthers  is  sprinkled  with  the  poUen 
of  a  plant  of  a  difierent  species,  then  the  seeds 
will  not  only  ripen  and  produce  perfect  plants 
when  sown,  but  these  plants  will  partake  of  the 
qualities  both  of  the  fecundating  and  fecundated 
species.  The  ^Uen  of  ihe  tra^t^poffon  pratenns, 
whose  petals  are  yellow,  when  sprinkled  on  the 
stigmas  of  the  flower  of  the  tragopogcn  purpureus, 
whose  petals  are  purple,  yielded  seeds  that  pro- 
duced plants  vnth  both  purple  and  yellow 
flowers.  Hence  botanists  accoimt  for  the  exist- 
ence of  what  are  called  spurious  plants,  attribut- 
ing them  to  the  accidental  mixture  or  access  of 
the  pollen  of  a  different  species.    Thus,  veronica 


spuria  is  thought  to  have  sprung  from  teromica 
maritimoy  impregnated  by  the  pollen  of  verbena 
offidnalisy  agreeing  in  its  fru(;tification  with  the 
former,  and  in  its  leaves  ^ith  the  latter.  So 
tiho  delphinium  hjfbridum  is  thought  to  have 
sprung  from  delphinium  elaium  and  aeofit^tMi 
napellusy  by  its  combining  together  the  features 
of  both.  But  this  furious  impregnation  seems 
to  be  confined  within  very  narrow  limita,  and 
takes  place  only  among  plants  that  are  nearly 
related  by  natural  affinity. 

K  a  male  plant  is  placed  in  the  neighbour- 
hood of  a  female  plant  which  firom  its  having 
been  formerly  insulated,  had  produced  no  per- 
fect seed,  or  if  the  poUen  of  a  male  plant  of  the 
same  species  is  conveyed  to  it  from  a  distance, 
and  sprinkled  over  the  stigma,  it  will  now  pro- 
duce perfect  seed.  A  plant  of  ihe  datisca  catma- 
binoy  which  came  up  in  the  garden  of  TiiniMPus, 
fipom  seed  about  the  year  1760,  and  which  pro- 
duced afterwards  many  flowers,  yielded,  howevw, 
no  perfect  seed,  as  the  flowers  hiqppened  to  be 
all  females.  At  last,  however,  in  1757»  a  x>aroel 
of  seed  was  procured,  from  which  a  few  male 
plants  were  obtained,  that  flowered  in  the  follow- 
ing year.  They  were  removed  to  a  distance  from 
the  females,  and  when  their  flowers  were  ready 
to  dischaige  the  poUen,  it  was  collected  by 
means  of  shaking  the  panicle  with  the  finger 
over  a  piece  of  paper,  till  it  was  covered  with  a 
fine  yeUow  powder.  The  pollen  thus  obtain^, 
was  immediately  carried  to  the  female  plants, 
which  were  growing  in  another  part  of  the 
garden,  and  sprinkled  over  them,  in  consequence 
of  which  they  now  produced  perfect  seeds.  But 
the  best  example  of  this  kind  yet  exhibited,  is 
that  of  the  fiunous  experiment  of  linncus  upon 
the  Berlin  and  Leipdc  palms.  About  ihe  period 
of  the  forgoing  experiment,  or  rather  a  few 
years  prior  to  it,  there  grew  at  Beriin  an  indi- 
vidual female  palm  tree  which  had  never  per- 
fected any  fruit,  so  as  that  no  seeds  would 
germinate,  while  there  grew  at  the  same  tame, 
at  Leipsic,  a  male  plant  of  the  same  species. 
Hence  it  occurred  to  Linn«us,  that  the  impreg- 
nation of  the  female  flowers  of  the  former  was 
still  practicable,  even  by  means  of  the  pollen 
that  might  be  procured,  and  carried  from  the 
male  floweis  of  the  latter.  Accordingly,  a 
flowering  branch  of  the  male  plant  was  dispatched 
by  post  firom  Leipsic  to  Berlin,  a  distance  of 
twenty  German  miles,  and  shook  or  suspended 
over  die  flowers  of  the  female  plant.  The  con- 
sequence was,  that  the  fruit  was  ripened,  and  the 
embryo  perfected,  and  yoimg  plants  nused  from 
the  seeds.  Again,  if  the  male  plant  be  removed 
from  the  vicinity  of  the  female  plant  to  which 
it  had  given  fecundity,  the  firuit  of  the  female 
plant  is  agEun  produced  imperfect  as  before. 
About  the  year  1755,  there  grew  in  the  garden 
of  M.  de  la  Serre,  at  Paris,  a  female  pistachio 
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tree,  which  bloeaomed  eyeiy  summer,  but  with- 
out piodueiiig  any  fruit  oqMble  of  genuiDatiug; 
m  this  gentkman  had  frequently  sown  the  seeds 
H  yidded,  in  the  hope  of  raising  more  plants, 
Intt  without  sucoess.    At  last,  howeyer,  he  was 
sdiised  by  Jussieu  and  Du  Hamel  to  endearour 
to  proeure  a  male  plant  and  place  this  near  it. 
Accordingly  a  male  plant  was  procured,  in  the 
ioDowing  year,  full  of  flowers,  and  placed  near 
the  female,  the  result  being,  as  in  other  oases  of 
a  similar  kind,  that  the  seed  now  produced  was 
e^wUe  of  geminating  when  sown.    But  when 
the  male  jdant  was  afterwards  removed,  the 
fruit  of  the  female  plant  was  found  to  be  again 
ino^able  of  germinating.     In  the  month  of 
April,  1752,  Linncus  sovred  a  few  grains  of 
hemp  seed  in  two  difierent  pots,  in  both  of 
which  it  came  up  rery  well.    In  the  one  pot  he 
left  the  male  and  female  plants  together,  which 
flowered  and  produced  fruit  that  was  ripe  in 
July ;  from  the  other  pot  he  removed  all  the 
male  idanta  as  soon  as  they  could  be  distinguished 
from  Ufte  females,  which  grew  indeed  very  well, 
and  presented  their  long  pistils  in  great  abund- 
ance, as  if  in  expectation  of  their  mates.    But 
when  the  calyxes  were  afterwards   inspected 
about  the  time  that  the  pistils  began  to  decay 
through  age,  though  they  were  large  indeed, 
and  luxuriant,  yet  the  seed  buds  were  brown, 
oompreaaed,  and  membranaceous,  without  exhib- 
iting any  ^pearance  of  cotyledons  or  pulp. 
Two  pJants  oleUuia  tenella  were  in  like  manner 
k^  growing  in  a  window  in  Linmeus's  house, 
during  the  snmmer  months,  the  male  and  female 
phmts  being  in  separate  pots.       The  female 
phats  abounded  with  flowers,  not  one  of  which 
proved  abortive;  the  pot  containing  the  male 
plants  was  after  some  time  removed  to  a  difierent 
window  in  the  same  apartment,  and  still  the 
flowvn  that  vrere  protruded  under  such  circum- 
iiaooea  were  found  to  be  fruitful.    The  pot  con- 
taifring  the  male  plant  was  at  last  removed  into 
a  dtlEaent  i^Mntment,  and  the  female  plants  left 
alooe,  after  being  stripped  of  all  the  flowers  al- 
teady  expanded.     They  continued  to  produce 
new  flowers  every  day,  from  the  axils  of  every 
lea^but  they  proved  to  be  all  abortive.    For 
after  remaining  on  the  plant  for  the  space  of 
cigltt  or  ten  days,  till  the  foot  stalks  began  to 
torn  yellow,  they  all  fell  banen  to  the  ground. 
Sndi  is  the  amount  of  the  great  body  of  facts, 
Kanlting  both  from  obeervation  and  experiment 
on  which  Linncus  has  established  the  doctrine 
of  the  sexes  of  vegetables,  and  on  which  the  im- 
portant and  irresistible  conclusion  depends^  that 
no  seed  is  perfected  without  the  previous  agency 
of  the  pollen. 

To  complete  this  subject  we  must,  however, 
•fiode  to  the  objections  which  were  raised  to 
(He  theoiy  of  the  sexuality  of  vegetables  about 
tise  time  when  this  theory  was  not  yet  com- 


pletely established  by  the  foregoing  accumula- 
tion effects. 

Camerarius,  who  had  inferred  tlio  truth  of 
the  doctrine  from  the  result  of  actual  experi- 
ment, which  he  was  indeed  the  first  to  institute 
on  the  subject,  seems  after  all  to  have  found 
cause  to  doubt  the  legitimacy  of  his  conclusion, 
in  observing  that  some  of  the  female  plants  on 
which  his  experiments  were  made,  such  as  hemp, 
spinach,  and  mercury,  produced  also  ripe  and 
perfiect  seeds,  even  when  placed  altogether  be- 
yond the  reach  of  the  influence  of  the  male 
j^ants.  This  feet  looked,  no  doubt,  extremely 
hostile  to  the  doctrine  he  was  endeavouring  to 
establish,  and  perhaps  constituted  to  him  an 
insuperable  objection;  but  the  feet  has  now 
been  sufficiently  accounted  for^  and  consequently 
the  objection  obviated.  For  it  has  been  ascer- 
tained, by  means  of  more  minute  and  accurate 
observations,  that  the  fertile  plants  of  the  genera 
in  question  have  often  some  latent  male  flowers 
interspersed  among  their  female  flowers,  so 
that  the  former,  though  difficult  of  detection, 
are  sufficient  to  secure  the  impregnation  of  the 
latter,  even  when  the  individual  producing  them 
is  solitary.  Toumefort,  who  denied  the  doctrine 
of  the  sexes  altogether,  though  on  insufficient 
grounds,  admitted,  however,  the  utility  of  the  sta- 
mens in  the  economy  of  fructification,  regarding 
them  as  organs  both  of  secretion  and  excretion, 
the  substance  excreted  being  the  pollen,  and  the 
substance  secreted  being  a  peculiar  fluid  that 
was  conducted  by  the  filaments  to  the  germen. 
But  if  the  pollen  is  merely  an  excrement,  how 
comes  it  to  be  so  very  curiously  organized? 
And  if  the  stamens  secrete  a  fluid  which  they 
afterwards  conduct  to  the  germen,  by  what 
means  do  they  conduct  it  when  placed  on  a 
difierent  plant  ?  Pontedera,  who  was  one  of  the 
most  zealous  disciples  of  Toumefort,  and  willing 
to  defend  him,  even  when  least  defensible,  not 
only  adopted  the  opinions  of  his  master  on  this 
subject,  but  endeavoured  to  establish  them  by 
additional  argument,  contending  that  if  the 
stamens  and  pistils  were  even  destined  to  the 
dischaige  of  the  functions  ascribed  to  them  by 
the  sexualist,  yet  there  are  many  cases  of  perfect 
fructification  in  which  they  could  not  possibly 
co-operate  to  the  production  of  the  eflect.  Ad- 
ducing the  example  of  the  vmbeUiferagy  in  which 
the  style,  as  he  rightly  remarked,  does  often  not 
appear  till  after  the  stamens  have  faUen.  But 
although  the  styles  remain  often  inconspicuous 
till  the  period  assigned  by  Pontedera,  yet  the 
stigma  is  previously  mature,  and  consequently 
capable  of  the  necessary  co-operation.  But  if 
the  feet  had  been  precisely  what  it  appears  to 
be  in  the  objection,  still  it  would  have  afforded 
no  fermidable  argument  against  the  doctrine  of 
the  sexes.  For  as  the  several  flowers  of  the 
same  plant,  and  much    more  the    flowers  of 
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difi^rent  plants,  do  not  all  come  to  maturity  pre- 
cisely at  the  same  time,  the  flower  whose  sta- 
mens have  fallen  hefore  the  maturity  of  its  pistil, 
may  still  be  impregnated  by  the  pollen  of  an- 
other flower  or  plant  with  which  the  period  of 
its  maturity  is  identical,  and  to  which  it  may 
be  ambiguous.  And  in  this  way  we  may  believe 
the  impr^:nation  of  many  flowers  is  effected, 
particularly  in  the  case  of  the  Indian  com,  the 
barren  flowers  of  which,  upon  the  same  plants, 
have  generally  quite  decayed  before  the  fertile 
flowers  have  burst  from  the  bosom  of  the  leaves, 
at  least  as  it  grows  in  this  country,  as  also  in 
the  case  of  the  jiOropha  urensy  the  barren  flowers 
of  which  are  generally  protruded  either  several 
weeks  sooner  or  several  weeks  later  than  the 
fertile  flowers,  and  are  consequently  either  de- 
cayed or  not  yet  come  to  maturity  at  the  time 
the  style  is  perfect.  But  if  the  fertile  flower 
should  not  be  contiguous  to  the  barren  flower, 
the  pollen  may  yet  be  wafted  to  it  by  means  of 
the  wind,  whidi  curious  phenomenon  may  some- 
times be  distincaly  seen.  On  the  1 4th  June,  1808, 
says  Dr  Keith,  as  I  was  accidentally  looking  at 
a  field  of  rye  grass  situated  to  the  south  of  the 
spot  on  which  I  then  stood,  the  atmosphere 
being  clear,  and  the  wind  blowing  gently  from 
the  west,  I  was  surprised  to  observe  a  thin  and 
sudden  cloud,  as  if  of  smoke,  a  fine  dust,  sweeping 
briskly  along  the  surfece  of  the  grass,  and  gradu- 
ally disappearing.  This  doud  was  soon  followed 
by  a  second  from  a  different  quarter  of  the  field, 
and  that  by  a  third,  and  so  on  in  succession  for 
several  minutes.  It  was  a  general  dischaige  of 
pollen  from  thousands  of  anthers  bursting  at  the 
same  moment,  so  that  no  stigma  ready  to  receive 
the  pollen  could  possibly  fail  of  being  supplied, 
either  frt>m  the  anthers  proper  to  the  flower  of 
which  it  formed  a  part,  or  from  those  of  some 
other  flower  discharging  their  contents  into  the 
general  mass.  The  distance  to  which  the  pollen 
may  be  conveyed  on  a  short  exposure,  to  the 
action  of  a  fine  atmosphere,  is  not  likely  to  do 
it  any  damage.  Linnsus  kept  some  of  the 
pollen  of  the  jatropha  wens  in  paper  for  more 
than  a  month,  which  even  after  that  period 
fertilised  the  pistils  over  which  it  was  shaken. 
Such  were  the  doubts  entertained  by  the  scepti- 
cal prior  to  the  elucidations  of  Linmeus,  and 
indeed  they  arose  almost  naturally  out  of  the 
darkness  in  which  the  subject  was  then  involved. 
But  as  the  elucidations  of  Linnseus,  though  capa- 
ble of  affording  conviction  to  the  minds  of  the 
impartial  inquirer,  were  not  able  to  subdue 
passions,  or  to  eradicate  prejudices  imbibed  by 
education,  or  excited  by  compassion,  the  doc- 
trine of  the  sexes  of  vegetables  met  also  with 
many  opponents  even  in  the  time  of  Linmeus. 
The  most  zealous  of  them  was  Dr  Alston  of 
Edinburgh,  who  professing  to  be  dissatisfied  with 
every  thing  that  had  been  said  or  done  in  sujh 


port  of  the  doctrine,  made  a  show  of  refuting 
it  by  means  of  counter  experiments,  of  which 
the  most  formidable  are  the  following.  Admitt- 
ing the  result  of  the  experiment  of  the  cuttinf^ 
off  of  the  anthers  before  the  ripening  of  the 
pollen,  to  be  what  Linnsus  and  others  affirm 
the  abortion  of  the  seed,  he  will  not  allow  that 
it  authorises  any  conclusion  in  &vour  of  the 
sexes  of  plants,  because  he  thinks  it  is  to  be 
expected  that  a  wound  in  any  essential  part  of 
the  plant,  together  with  consequent  loss  of  juice 
issuing  from  it,  will  occasion  abortion  in  the 
seeds,  and  in  confirmation  of  this  presumption, 
he  quotes  an  experiment  of  Malpighi,  who  found 
that  the  ripening  of  the  seeds  of  a  tulip  was  pre- 
vented by  means  of  the  putting  off^  the  petals 
before  their  expansion.  But  the  two  experi- 
ments are  not  a^  all  of  the  same  Idnd.  In  the 
latter,  there  was  a  material  injury  done  to  tbii 
flower  in  consequence  of  its  being  prematurely 
stripped  of  the  covering  of  the  corolla;  in  the 
former  there  was  no  material  injury  done  to 
the  flower,  because  the  anthers  were  not  cut  off 
till  after  the  natural  expansion  of  the  petals,  in 
which  case  it  is  very  well  known  that  if  the 
pistil  is  impregnated  even  with  the  pollen  of 
another  flower,  the  seeds  will  still  ripen.  But 
Alston  does  not  even  admit  the  fact  that  the 
stripping  of  a  plant  of  its  stamens,  will  render 
the  seed  abortive.  Alleging  in  support  of  his 
opinion  Geoffrey's  experiments  on  maze,  in 
which  it  was  found  that  some  of  the  ears 
ripened  a  few  seeds  even  when  the  stamens  woe 
entirely  cut  ofi^  before  the  bursting  of  the  an- 
thers, together  with  a  similar  experiment  of  hia 
own  upon  a  solitary  tulip,  by  which  the  ovary 
suffered  nothing,  but  increased,  and  came  to 
maturity  quite  f\all  of  seeds.  Mow  the  defect  of 
the  argument  is,  that  we  are  not  told  whether 
the  seeds  were  put  to  the  proper  test,  that  is, 
whether  they  were  sown,  and  found  capable  of 
germination.  The  next  counter  experiment  was 
made  upon  diaecious  plants.  Three  plants  of 
common  spinach,  which  were  removed  before  it 
could  be  told  whether  they  were  to  be  fiertile  or 
barren,  to  a  distance  of  at  least  eighty  yards 
from  the  bed  in  which  they  were  rused,  and 
from  which  also  they  were  separated  by  several 
intervening  hedges,  proved  in  the  end  to  be  all 
fertile,  and  ripened  plenty  of  seeds  that  germin- 
ated again  when  so\?n.  A  solitary  plant  of 
hemp  also,  that  spnmg  up  in  Dr  Alston's  garden, 
having  no  other  plant  of  the  species  within  a 
mile  of  it  to  his  knowledge,  grew  luxuriantly,  and 
produced  seeds  that  germinated  also  when  sown. 
These  experiments  are  contradictory  no  doubt, 
to  the  experiments  of  Linneus,  but  they  afford 
no  axgument  against  the  doctrine  of  the  sexes. 
For  in  the  first  place,  it  cannot  be  proved  that 
some  of  the  pollen  frx>m  the  spinach  bed,  or 
from  a  neighbouring  male  plant  of  hemp,  might 
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Dot  hare  leadied  the  iiwnlativl  plants  by  means 
of  a  fiiToniable  combination  of  circnmstanoes; 
and  in  the  next  place,  it  is  not  certain  that  the 
plants  in  question  were  not  furnished  with  some 
minnte  and  latent  male  flowers,  by  which  the 
impngnntion  mig^t  hare  been  eflBected.    The 
next  most  fionnidable  opponent  was  Spallanzani. 
His  first  eaqperiment  was  made  upon  the  o^fmum 
boiilicmm,  an  hermaphrodite  plant,  the  anthers 
of  serenl  floweis  being  all  cut  off  before  the 
pollen  was  ripe,  and  the  stigmas  carefully  se- 
cured from  the  access  of  the  pollen  of  other 
flowen,  in  whkh  case  it  was  found  that  most  of 
the  seeds  produced  were  eyidently  imperfect; 
though  there  were  also  a  few  that  seemed  to  be 
eompleCaij  matured  by  their  exhibiting,  on  dis- 
Kctien,  the  same  iqypearances  as  others  that  had 
been  exposed  to  the  action  of  the  pollen.    But 
fdiea  those  i^fipsrently  perfect  seeds  were  put  to 
the  psoper  test,  they  were  found  to  be  in  reality 
impcxftct;  they  did  not  germinate  when  sown. 
This  result  was  sufficiently  disoouraging,  but  it  did 
not  deter  him  from  another  attempt.    The  sub- 
ject of  his  next  experiment  was  from  the  dasB 
■usuriff,  the  cwemrbita  dtrujluty  the  male  flowers 
of  which  were  destroyed  as  soon  as  they  made 
their  ^ipearanee,  and  the  female  flowers^  in  order 
to  ^erent  all  sniq>icion  of  the  access  of  pollen, 
were  indosed  in  bottles,  luted  to  the  stem  by 
the  nedc  so  as  to  exdnde  even  the  external  air. 
'Rtb  seeds  which  were  procured  in  this  way, 
genuinated  and  produced  plants.    This  result 
was  as  feTonxable  to  Spallanzani*s  opinion  as 
could  be  wished.    But  to  giro  to  the  aigument 
sgiioBt  the  sexes  all  the  weight  he  could,  he 
now  directed  his  attention  to  the  class  dicscia, 
wiiiftlng  as  the  subject  of  experiment  some 
pknts  of  partienlar  femiliei^  from  which  he  ob- 
taiaed  results  equally  ferourable  to  his  riews. 
For  after  taking  erery  precaution  to  secure  the 
ftimile  plants  from  the  access  of  pollen,  as  in  the 
sbore  example,  seeds  were  still  procured  that 
genninsted  when  sown.    From  all  which  ex- 
pcrimeotB  he  was  indined  to  think  that  the 
poQen  is  not  in  any  case  esHential  to  fecundation. 
If  to  these,  howerer,  we  oppose  the  experiments 
of  limaras,  and  others  already  detailed,  the 
prepoudenmce  of  fects  is  greatly  in  feyour  of 
the  sexual  theory.    Even  although  the  experi- 
nentB  instituted  by  Spallansani  were  rather 
fevooiable  to  his  views,  yet  he  does  not  seem, 
after  all,  to  put  implidt  confidence  in  them, 
thiDking  that  the  opposite  doctrine  may  still  be 
tiue,  that  the  ripening  of  the  seeds  that  were 
perfeeted  without  the  pollen,  mi^t  have  been 
effseted  by  means  of  a  power,  inherent  in  the 
female  flowers,  of  propagating  to  a  certain  number 
of  germinations  wiUiout  the  assistanoe  of  the 
male,  in  the  same  way  as  Bonnet  had  shown 
that  the  i^his  insect  does,  and  as  he  had  himsdf 
ohserred  take  place  in  some  other  plants  which 


propagated  in  this  way  for  three  generations. 
Spallanzani  suggests  also  the  possibility  of  the 
fecundation  of  the  ovary  by  means  of  some 
seminal  principle  residing  in  the  pistil,  and 
capable  of  supplying  the  place  of  the  pollen  as 
weU  as  necessary  in  the  case  of  monoecious  and 
dioedous  plants,  to  ensure  the  perfection  of  the 
seed.  This  conjecture  is  perhaps  countenanced 
in  some  d^;ree  by  Koelreuter's  account  of  the 
chemical  properties  of  the  moisture  exuding 
from  the  stigma  when  ripe,  which  he  represents 
as  being  precisely  the  same  with  the  chemical 
properties  of  the  pollen.  But  this  is  leaving  the 
matter  piedsdy  as  it  was  taken  up;  for  if  the 
suggestion  of  Spallanzani  is  true,  then  there 
exists  at  least  a  virtual  sexuality  in  vegetables. 


CHAP.  xni. 

OBOAlfB  OP  FRUCnPICATION. 

Flowbbs  exist  in  the  indpient  state  in  the 
bud  long  before  the  period  of  their  evolution. 
If  the  scales  of  a  leaf  bud  are  taken  and  stripped  off 
and  the  remaining  part  carefully  opened  up,it  will 
be  found  to  consist  of  the  rudiments  of  a  young 
branch  terminated  by  a  bunch  of  indpient  leaves 
imbedded  in  a  white  and  cottony  down,  being 
minute,  but  complete  in  all  their  parts  and  pro- 
portions, and  folded  or  rolled  up  in  the  bud  in 
a  peculiar  and  determinate  manner.  This  has 
been  called  the  foliation  of  plants.  If  the  scales 
of  a  flower  bud  are  taken  and  stripped  off,  and 
the  remaining  part  carefully  opened  up,  it  will 
be  found  also  to  consist  of  the  rudiments  of  an 
indpient  flower,  exceedingly  small  and  minute, 
but  complete  in  all  its  parts.  This  operation 
was  performed  in  the  month  of  January,  by 
Du  Hamel,  on  the  bud  of  a  pear  tree,  and  the 
following  was  the  result.  The  scales,  which 
were  from  twenty-five  to  thirty  in  number, 
were  found  to  contain  from  eight  to  ten  flowers, 
attached  to  a  common  foot  stalk  of  half  a  line 
in  length.  The  flowers  in  their  general  aspect 
lesembled  rose  buds  set  with  hairs.  The  petals 
were  scarody  perceptible,  but  the  filaments  were 
distinctly  visible,  surmounted  with  white  an- 
thers. The  piBtils  were  not  yet  visible,  but  they 
became  so  in  the  following  month,  when  the 
anthers  had  begun  to  assume  also  a  tinge  of  red. 
The  ovary  was  not  distinguishable  in  the  earlier 
dissection,  but  it  became  so  before  the  evolution 
of  the  bud.  Similar  appearances  may  be  seen 
by  opening  up  the  flower  buds  of  almost  any 
plant,  long  before  the  time  of  their  natural 
evolution.  The  mezereon  produces  its  flowers 
in  the  month  of  January  or  February ;  but  if  a 
bud  be  taken  and  dissected  in  the  month  of 
August  preceding,  the  petals,  the  stamens,  and 
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the  enveloping  of  the  young  fruit  may  be  all 
distinctly  perceired.  The  peach  tree  produces 
its  flowers  in  April,  but  if  a  bud  16  dissected  in 
the  month  of  February  preceding,  the  whole  of 
the  parts  of  fructification  may  be  perceived  in 
miniature,  wrapped  up  in  the  calyx  by  the 
overlopping  of  its  dirisions.  The  corolla  is  ex- 
tremely small,  but  the  stamens  and  pistils  are 
very  perceptible,  and  the  pollen  may  even  be 
discerned  in  the  anthers.  If  a  bud  producing 
both  leaf  and  flower,  is  taken  and  dissected  in 
the  foregoing  manner,  th«  rudiments  of  its  fhture 
products  may  be  also  distinctly  perceived  long 
before  the  period  of  its  evolution.  A  bud  of  the 
horse  chestnut  about  the  size  of  a  pea,  dissected 
in  the  winter,  exhibited  four  branch  leaves 
covering  a  flower  like  spike,  consisting  of  up- 
wards of  sixty  florets.  Another  bud  opened  in 
the  spring,  contained,  amid  sixteen  scales,  a  pair 
of  opposite  leaves,  with  the  divisions  closely 
matted  together  by  a  fine  down ;  within  there 
was  a  flower  spike,  consisting  of  not  less  than  a 
hundred  florets  closely  crowded  together,  each 
enveloped  by  its  downy  calyx,  which  on  being 
opened,  disclosed  the  corolla,  stamens,  and  pistil, 
with  the  rudiments  of  the  fiiture  fruit  distiiiDtly 
visible  in  the  ovary.  The  petals  of  the  coroliai 
before  their  evolution,  are  wrapped  up  in  a 
flower  bud,  like  the  young  leaves  of  the  plant 
in  fhe  leaf  bud,  and  are  also  found  to  exhibit 
similar  varieties  of  envolution. 

The  flower,  like  the  leaf,  is  a  temporary  part  of 
the  plant,  and  takes  its  rise  either  ftom  the  extare- 
mitiesof  tiiebranches  immediately  frt>m  the  stem, 
or  the  root,  and  sometimes  fi^m  a  leaf.  It  is  the 
apparatus  appropriated  by  nature  for  the  produc- 
tion of  the  seed,  and  in  addition  to  this  important 
end,  it  forms  one  of  the  most  interesting  objects 
in  nature,  being  possessed  of  colour,  odour,  and 
in  many  cases,  a  nectareous  juice,  or  honey; 
hence,  it  has  been  styled  by  Pliny  "the  joy  of 
plants,"  flos  gaudium  arborum.  When  the  flower 
is  suppoi-ted  by  a  flower  stalk,  it  is  said,  like  the 
leaf,  to  be  pedunculate;  when  the  stalk  is  want- 
ing, sessile.  When  the  stalk  branches  out  and 
supports  a  number  of  flowers,  it  is  said  to  be 
pedicillate.  Sometimes  the  flower  is  surrounded 
by  a  number  of  small  leaves  of  a  distinct  form 
from  the  rest  of  those  on  the  plant;  these  are 
named  braetea.  A  complete  or  perfect  flower 
consists  of  the  eafyo!  or  cup,  the  eoroUa  or 
coloured  part,  the  siamms  and  pistU;  many 
flowers,  however,  have  no  calyx,  and  others 
neither  calyx  nor  corolla.  All  the  monocotyle- 
donous  plants  are  destitute  of  a  corolla.  Linneus 
gave  the  general  name  of  perianth  to  the  whole 
of  the  floral  envelopes  which  surround  the  sexual 
organs.  When  the  perianth  is  single,  it  is  called 
calyx;  when  double,  the  innermost  envelope  is 
called  the  corolla.  These  floral  envelopes,  not- 
withstanding: the  delicacy  of  their  texture,  and 


the  varied  colours  which  they  fi^uenUy  exhibit, 
are  in  general  nothing  more  than  leaves  with 
slight  modifications.  This  is  particularly  the 
case  in  the  calyx,  which  in  many  flowais  is 
exactiy  like  leaves. 

gg.  The  oa^«^  a,  is  the  outer 

envelope,  or  cup,  in  which 
the  flower  vesta;  it  is  either 
single  or  formed  of  seven! 
leaves;  which  may  be  mors 
or  less  distinct  or  divided. 
It  is  called,  when  it  con- 
sists of  a  single  pieee, 
momnepaUms.  This  al- 
ways oocniB  when  the 
calyx   is   united    to  the 

a,  «ftlyx;  A.  mroHa;  r,  bHU  OVBZy  ;  OT  in  Other  WOfds, 
men.  mod  pUiil.  ^j^^  ^  ^^^  ,^  uMtX. 

It  generally  remains  after  the  fecundation  of  the 
seed,  and  in  many  oases  tiU  it  is  ripe.  When 
the  calyx  consists  of  several  parts,  k  is  ienned 
pt^mpoUoui.  This  description  commonly  fiJls 
off  immediately  after  fisoundation,  and  fie- 
quenUy  on  the  first  expansion  of  the  flower,  m 
in  the  ^common  poppy.  The  calyx  is  of  various 
ahapes,  as  pear  sh^Mad,  uroeolate,  as  in  roses^  in- 
flated, campanulate,  or  beil  shaped,  cop  shaped, 
cyliadrioal,  &c.  Generally  the  calyx  is  gieen, 
ocamonally  it  is  coloured,  e^eciaUy  where  theie 
is  no  corolla. 

29.  The^/tMM^c,iBachaf- 

fy  memhranaoeous  sub- 
stanceaooompanyix^the 
flowers  of  grasses,  and 
grains,and  oorrespondsio 
the  calyxof  other  plaats^ 
although  not  fonaed 
like  a  eup.  Sometimes 
it  is  composed  of  one 
piece  only,  at  other 
y  times  of  two    diatinot 


^^lepAoow.  these    valves    vary    m 

figure  in  different  plants.    The  scale  is  another 
kind  of  calyx  found  in  the  willow  and  pine. 

TheObroi%^eutd8,fig.&.  The  coroUa  is  the  ex- 
terior envelope  of  the  flower,  investing  the  central 
parts,  but  invested  by  the  calyx;  the  corolla, 
t^er^re,  never  exists  unless  when  there  is  a 
double  perianth  of  which  it  forms  the  interior 
part.  It  is  generally  of  a  finer  and  more  delicate 
texture  than  the  calyx,  and  is  of  all  the  parts  of 
fructification  the  most  showy  and  omamenta], 
being  always,  or  with  few  exceptions,  that  which 
is  the  most  highly  coloured ;  hence  commonly 
regarded  as  alone  constituting  the  flower  as  well 
as  that  from  which  the  flower  imparts  its  rich 
perfiime,  delighting  at  the  same  time  both  the 
sight  and  the  smelL  To  this  the  most  elegant 
part  of  the  fructification,  the  term  coroUa  has 
been  very  hax^pily  applied  by  Linmeus,  signii^'- 
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ini^,  88  it  does  in  the   origiiud,  a  crown  or 
elu^let. 

The  eoroUa  is  monopetalotu,  or  formed  of  one 
piece,  as  in  the  fox-giove, 
bind-weedy  and  deadly 
night-ehade;  or  pofypetal- 
<mt,  composed  of  several 
petals,  as  in  oat  40,  d;  (^, 
and  in  the  roee^  pink,  wall- 
flower, and  many  others. 
The  corolla  is  divided  into 
the  tahe^  the  mouth,  and 
the  hoxdor;  the  petals  into 
the  daw  and  lamina,  or 
border;  the  figures  and 
numbers  of  the  petals  vary  in  di£ferent  species. 
The  calyx  is  regular  when  its  incisions  and 
dfrisions  are  equal  to  each  other,  and  sjonmetri- 
osUy  pkoed;  and  irreffuiar  when  its  incisions 
are  unequal,  and  its  parts  do  not  correq)ond, 
such  is  the  sn^  dragon,  hooded  miU  foil,  &c. 

The  monopetaloufl  c<m>lla  assumes  various 
fenns^  such  as  the  tabular,  oampanulate,  uiceol- 
aie^  or  pitcher  shaped,  salver  shaped,  stcdlar. 

The  inegular  monopetalous  oorolla  is  said  to 
Le  two  lipped,  or  labiate  when  separated  into  an 


and  under  lip,  as  in  thyme,  balm,  rose- 
y,  fig.  a,  b;  it  is  personate^  or  masked,  when 
dirided  into  two  unequal  lips,  resembling  some- 
what the  mouth  of  an  anim^  fig*  c;  urceolate 
or  pitcher  shaped,  as  in  the  heaths,  fig.  d.  The 
polypetaloua  corolla  may  confflst  of  two  parts,  as 
in  enchanters,  night-shade ;  or  of  three,  four, 
fi^ne,  or  six  petals. 

llie  piqiiUonaoeous  corolla  ^' 

ts  exhibited  in  the  common 
pea,  fig  42,  when  the  petals 
are  irr^^ular,  and  so  placed  as 
to  lesemhle  the  wings  of  a 
hutterfly.  j 

The  petals  may  be  opposite 
to  the  divisions  of  the  calyx,     ^ 

and   thus    correspond    with 

their  suxfiuses,  or  they  may 

altflnate  with  these,  and  cor-    «. eaiyx;  ft.coroiia. 

respond  to  the  divisions  of  the  calyx. 
The  colour  of  the  corolla  is  either  a  pure  and 

besntifttl  white,  as  in  the  guelder  rose  and 

Di^piolia;  or  various  shades  of  red,  as  in  roses; 

or  ydlow,  blue,  violet  purple,  and  other  inter- 

Biediate  shades.    Its  use  is  evidently  along  with 


the  calyx  to  protect  the  sexual  oi^gans,  nnd  en- 
sure the  deposition  of  the  pollen  on  the  pistil, 
and  in  most  plants  it  disappears  immediately 
after  this  office  is  performed.  Yet,  the  corolla 
is  by  ho  means  essential  to  the  structure  of  a 
fimitfiil  plant,  as  many  classes  are  entirely  desti- 
tute of  such  an  appendage. 

43.  The  annexed  cut  exhibits 

the  usual  manner  iu  which 
the  sexual  organs  are  con- 
tained within  the  corolla. 

The  stamen  answers  the 
same  purposes  in  plants  as 
^  the  male  organs  in  animals; 

in  other  words,  it  contains 
the  substance  by  which  the 
fecundation  of  the  germs  is 
effected.  It  is  generally 
composed  of  three  parts: 
m«.T^flk*^a.}t?lV»5"  1-  Th«  anther,  a  kind  of 
then.  membranous  bag,  having  a 

double  internal  cavity,  formed  of  two  cells  in  con- 
tact with  each  other ;  2.  The  pollen,  a  substance 
commonly  formed  of  small  vesicular  grains, 
which  contain  the  parts  necessary  for  fecunda- 
tion ;  3.  The  filament,  a  thread-like  appendage 
by  which  the  anther  is  frequently  supported. 
Such  are  the  three  parts  of  which  the  stamen  is 
4Hually  composed.  But  of  these  parts  two  only 
are  essential  to  it,  the  anther  and  the  pollen. 
The  filament  is  merely  an  aoceesory  part  of  the 
stamen,  and  is  accordingly  often  wanting,  the 
anther  being  then  directly  attached  to  the  body 
on  which  it  is  inserted,  without  the  intervention 
of  a  filament.  In  this  case  the  stamen  is  said 
to  h^  sessile* 

The  essence  and  perfection  of  the  stamen,  con- 
sists in  the  presence  of  the  anther.  But  in  order 
that  this  organ  may  be  fitted  for  performing  the 
functions  allotted  to  it  by  nature,  it  must  not 
only  contain  pollen,  but  must  also  open,  that  the 
pollen  may  come  into  contact  with  the  stigma ; 
otherwise  fecundation  could  not  take  place. 

The  number  of  stamens  vary  in  the  different 
families  of  plants.  Some  flowers  have  only  one 
stamen,  as  the  hippuris  or  mares-tail;  others  have 
two,  as  veronica;  others  three,  as  the  grasses,  and 
so  on,  till  we  come  to  an  indeterminate  number. 
The  first  classes  of  the  Linnean  system  are  de- 
termined by  the  number  of  stamens,  the  terms  of 
which  will  be  explained  in  the  table  to  be  after- 
wards given.  The  manner  in  which  the  stamens 
are  inserted,  afford  also  distinctive  characters. 
Thus,  if  they  are  inserted  in  the  receptacle,  as 
in  ranunculus,  they  are  said  to  be  hypogynous  ; 
if  in  the  corolla,  as  in  veronica,  they  are  epipe- 
talous;  if  in  the  calyx,  as  in  the  fitmily  epilo- 
bium,  they  are  perigyncus;  and  if  in  the  ovary, 
as  in  the  orchis  family,  they  are  called  epigynous. 
The  relative  proportions  of  the  stamens  to  one 
another,  and  to  the  several  parts  of  the  flower. 
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is  also  a  circumstance  of  material  importance  to 
the  botanist.  In  the  tulip,  and  in  the  generality 
of  plants,  they  are  nearly  of  the  same  length  in 
the  same  flower ;  but  there  are  some  in  which 
their  lengths  are  unequal.  This  is  the  ease  in 
the  genus  mentha,  (as  peppermint)  in  which, 
out  of  four  stamens,  two  are  always  shorter  than 
the  others.  The  same  is  the  case  in  the  dasses 
didynamia  and  tetradynatnia ;  in  the  latter,  of 
six  stamens  two  are  always  shorter,  forming  a 
remarkable  character  of  the  cruciform  plant.  If 
compared  in  their  proportions  with  the  other 
parts  of  the  flower,  the  stamens  are  sometimes 
found  to  equal  the  calyx  or  corolla  in  their 
length,  as  in  the  genus  polygonum ;  sometimes 
they  are  found  to  overtop  it,  and  in  other  cases 
to  fall  short  of  it.  In  many  flowers  certain  of 
the  stamens  are  always  abortive,  as  in  Virginian 
spider-wort,  sage,  rosemary  &c  The  stamens, 
though  very  different  in  their  shape  and  struc- 
ture from  the  petals,  exhibit,  however,  strong 
indications  of  being  nearly  allied  to  them,  and 
seem  in  some  cases,  as  in  the  flower  of  nympkea 
alba^  or  water  lily,  to  run  mutually  into  each 
other,  the  inner  petals  being  partly  stamen,  or 
the  outer  stamens  being  partly  petals.  But  in 
many  flow^^  particidarly  the  polypetalous, 
the  stamens  are  entirely  convertible  into  distinct 
petals,  and  are  often  so  converted  either  in  part 
or  in  whole.  In  the  former  case  the  flower  is 
said  to  be  double,  in  the  latter  case  it  is  said  to 
be  full.  But  this  singular  conversion  of  stamens 
into  petals,  is  regarded  by  the  botanist  as  alto- 
gether an  aberration  from  the  laws  of  vegetable 
economy,  and  is  found  to  occur  but  seldom  ex- 
cept in  consequence  of  culture.  The  anemone, 
ranunculus,  and  rose,  when  cultivated  in  our 
gardens,  afibrd  examples  of  the  flowers  of  this 
description.  They  are  more  shovry  Indeed,  and 
more  generally  admired  than  the  flower  in  its 
natural  state,  and  are  consequently  the  object  of 
the  peculiar  care  of  the  florist;  but  they  are 
regarded  by  the  botanist  as  being  only  vegetable 
monsters. 

The  filament^  dy  is  the  elongated,  slender,  and 
threadlike  stalk  which  supports  the  anther.  It 
is  not  an  essential  part  of  the  stamen,  being  in 
many  cases  absent.  Accordingto  its  variousforms 
it  is  distinguished  into  flattened,  wedge-shaped, 
awl-shaped,  capillary.  The  anther  is  generally 
attached  to  the  tip  of  the  filament;  but  some- 
times the  latter  is  prolonged  above  the  insertion 
of  the  anther.  The  stamens  are  in  general  free 
and  unconnected  with  each  other;  but  in  certain 
cases  they  are  more  or  less  united  by  means  of 
the  filaments. 

When  the  filaments  are  all  connected  together, 
either  by  the  sides  or  at  the  base,  they  are  said 
to  be  mcnadelphousy  as  in  the  mallow,  fig.  a. 
When  the  filaments  are  united  into  two  distinct 
portions,  they  are  said  to  be  diadelphous,  as  in 


the  common  pea  and  fumitory,  as  ^g.  h*    Wbni 

44. 


united  into  three  or  more  bundles,  they  are 
termed  polydelphous. 

The  colour  of  the  filament  is  generally  white, 
as  in  the  convolvulus ;  but  in  the  peach  it  is 
spotted,  and  in  the  medlar  tree  red.  In  some 
stamens  the  filaments  are  elastic,  unbend- 
ing themselves  with  considerable  force  as  tiie 
corolla  expands,  as  in  the  genus  Urtica;  and 
in  some  they  are  susceptible  to  the  action  of 
external  stimuli,  as  in  those  of  the  barbeny, 
which,  if  touched  with  the  point  of  a  needle 
or  other  fine  instrument  on  the  inner  side,  and 
near  the  base,  will  spring  forward  immediately 
with  a  sudden  jerk  to  the  centre  of  the  flower. 
The  afUhWy  0,  is  the  essential  part  of  the 
stamen,  and  contains  the  pollen  or  fecundating 
powder*  It  is  generally  formed  of  two  mem- 
branous bags  attached  to  each  other  by  their 
sides,  joining  or  united  by  an  interposed  body. 
Each  of  these  bags  or  ceUs  is  divided  intemallj 
into  two  parts  by  a  partition,  which  cells  open 
at  the  period  of  fecundation  to  allow  the  poUen 
to  escape. 

Sometimes  the  anther  oonmsta  of  only  one 
cell,  as  in  the  hazel,  mallow,  and  pine ;  more 
rarely  there  are  four  cells,  as  in  htUfmut  tmbel' 
lotus.  Each  of  the  cells  have  on  one  aide  a  Ion- 
45  gitudinal  groove,  where  the  opening 
takes  place.  Sometimes  the  pollen 
escapes  by  pores  or  slits  in  the 
b  summit  of  the  anther,  as  in  the 
heaths,  the  potatoe,  &e. ;  in  other 
cases  their  pores  are  furnished  with 
immovable  valves,  as  in  the  bar- 
berry, laurel,  and  epimedium  al- 
pinum.  In  fig.  45,  a  o,  are  the 
pores  in  the  anther ;  h  6,  the  mov- 
able and  elastic  valves. 
The  anther  is  attached  to  the  fila- 
ment in  various  ways,  as  by  its  base, 
middle,  or  summit.  The  anthers 
sometimes  are  united  together  so  "as 
to  form  a  continuous  tube.  This  is 
the  case  in  the  family  of  the  tyn^m- 
esia,  as  the  daisy,  marygold,  thistle, 
&c. 

The  PoUetiy  or  the  substance  contained  in  the 
cells  of  the  anther,  and  which  is  subservient  to 
fecundation,  generally  presents  the  appearance 
of  a  powder,  composed  of  extremely  minute 
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grabs.  Sometimes  it  is  in  solid  masses  of  greater 
w  less  size;  but  as,  in  this  state^  it  occurs  in 
only  a  few  plants,  we  shall  £rst  examine  the  pol- 
len in  the  powdery  form. 

Prerions  to  the  improvement  of  optical  instru- 
mentSy  the  knowledge  which  had  been  obtained 
rejecting  the  varied  forms  of  the  grains  of  pol- 
len, and  e^e^ally  respecting  their  internal  struc- 
ture, was  extremely  vague.  A  great  diversity 
had  indeed  been  perceived  in  those  which  had 
been  examined  with  powerful  lenses,  but  their 
differoices  had  been  pointed  out  without  deriv- 
ing from  them  any  references  that  might  tend 
to  the  advancement  of  science.  The  stmoture 
of  the  pollen  had  also  engaged  the  attention  of 
most  <^  the  botanists,  who  had  long  disputed, 
without  coming  to  any  settled  determination,  res- 
pecting  the  internal  composition  of  bodies  of  so 
demeatary  a  nature.  TIm  microscopic  examina- 
tion of  the  pollen  was  therefore  a  subject  that  re- 
quired revision,  and  which  could  not  £ul  to 
attract  the  attention  of  modem  observers.  The 
graiBB  of  the  pollen  are  utricles  of  various  forms, 
havii^  no  adhesion  to  the  anther  at  the  period 
of  matmity,  and  containing  a  multitude  of  gran- 
ules of  extreme  minuteness.  The  utricular 
membrane  is  sometimes  smooth,  sometimes 
marked  with  eminences  or  asperities.  Some- 
times it  piesents  little  flat  snrfiices  or  promin- 
cnoes  symmetrically  arranged.  When  the  pol- 
len b  perfectly  smooth  at  its  surfiux,  it  is  not  at 
the  same  time  covered  with  any  viscous  coating, 
whereas  the  sli^teet  eminences  are  indications 
•f  this  adheave  covering.  The  papills,  mam- 
miUary  eminences,  &c.,  which  cover  certain 
grains  of  poUen,  are  true  secreting  organs,  of 
whidi  the  viscous  and  usually  coloured  envelope 
witii  which  they  are  invested  is  the  product. 
The  powdery  pollens  may  therefore  be  arranged 
under  two  principal  orders,  the  viscous  and  the 
nofMMooMs  pollens. 

IL  Guillemin  discovered,  by  extensive  obser- 
vBtkm,  that  the  nature  of  the  grains  of  pollen 
is  the  nme  in  each  natural  family  of  planto ;  or, 
in  other  words,  that  viscous  and  non- viscous 
p<^kns  never  occur  together  in  the  same  &mily. 
He  has  found,  moreover,  that  all  the  genera  of  a 
finnily  present  only  modifications  in  the  forms 
of  their  grains  of  pollen ;  although  &milies  very 
remote  from  each  other  in  respect  to  other  char- 
actera,  agree  in  having  the  same  kinds  of  pollen. 
We  shall  here  content  ourselves  with  describing 
the  nature  and  forms  of  this  organ  in  a  few  re- 
markable &milies. 

The  pollen  of  the  Mallow  and  Convolvulus 
fimiilies  is  formed  of  papillar  spherical  grains, 
of  a  silvery  white  colour.  In  the  cucumber, 
they  are  spherical,  papillar,  and  of  a  beautiful 
fold-ydlow.  Those  of  the  tribe  of  heUanthece^ 
in  the  fimiily  of  synantherece,  are  also  spherical, 
papillar,  and  of  a  fine  orange-yeUow.  The  tribe. 


or  rather  order,  of  the  ciehoracecBy  presents  spheri- 
cal grains,  which  are  viscous,  but  are  bounded  by 
minute  plain  surfiices.  In  cobasa  scandens,  the 
pollen  is  covered  with  mammillar  eminences, 
each  surmounted  by  a  shining  point.  The  pollen 
of  the  genus  phlox  very  much  resembles  that 
mentioned  last ;  and  this  is  a  circumstance  corro- 
borative of  the  opinion  of  those  who  consider  the 
two  genera  as  belonging  to  the  same  natural. 
&mily. 

The  fimiilies  in  which  grains  that  are  not 
viscid  are  found  are  very  numerous.  As  in  the 
potatoe,  gentian,  grasses;  and  the  grains  iu 
these  have  always  an  elliptical  form,  and  are 
marked  with  a  longitudinal  groove.  Their  usual 
colour  is  yellow,  although  they  are  sometimes 
red,  as  in  verbascum.  In  the  pea  tribe,  the  pol- 
len, although  not  viscous,  'is  of  a  very  distinct 
cylindrical  form. 

When  grains  of  pollen  which  are  not  viscous  are 
subjected  to  the  action  of  water,  they  instantly 
change  their  form,  which,  from  being  eUipti* 
cal,  becomes  perfectly  spherical.  The  viscous 
grains  first  lose  their  coating,  then  burst  more 
or  less  quickly,  and  project  a  fluid  denser  than 
water,  and  in  which  are  seen  moving  myriads  of 
minute  grains,  which  are  rendered  visible  by 
their  greenish  colour,  when  they  are  magnified 
to  several  hundred  diameters.  Amici  saw  a 
grain  of  pollen,  in  contact  with  a  hair  of  the 
stigma,  burst,  and  project  a  kind  of  bowel,  in 
which  the  minute  grains  circulated  for  more 
than  four  hours.  Gleichen,  who  had  already 
observed  the  granules  contained  in  the  grains  of 
pollen,  considered  them  as  performing  the  prin- 
cipal part  in  the  act  of  fecundation ;  and  Guil- 
lemin, reasoning  from  the  resemblance  of  these 
organs  to  the  spermatic  animalcules  of  animals, 
is  inclined  to  adopt  the  same  opinion. 

Such  was  the  state  of  our  knowledge  respect- 
ing the  nature  and  organization  of  the  grains  of 
the  pollen,  when  Brongniart  undertook  his  ex- 
amination of  the  generation  of  vegetables.  His 
opinion  respecting  the  nature  and  organization 
of  the  grains  of  pollen  is  as  follows: — On  ex- 
amining the  interior  of  the  cells  of  a  yellow 
anther  in  a  flower-bud,  long  before  its  expansion, 
it  is  seen  to  be  filled  with  a  cellular  mass  distinct 
from  the  walls  of  the  cells.  By  degrees  the 
cellules  of  which  the  cellular  mass  is  composed, 
and  which  are  generally  very  small,  separate 
from  each  other,  and  at  length  form  the  gran- 
ules, which  are  named  pollen.  Sometimes  these 
particular  cellules  or  grains  of  pollen  are  enclosed 
in  other  larger  vesicles,  which  become  torn,  and 
of  which  traces  may  still  be  perceived. 

Each  grain  of  pollen,  whose  form,  as  has  al- 
ready been  remarked,  is  very  variable,  presents 
a  uniform  organization.  It  is  compased  of  two 
membranes,  the  one  external,  thicker,  and  fur- 
nished with  jores,  and  sometimes  more  or  less 
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prominent  appendages;  the  other  internal,  thin, 
transparent,  and  haying  no  adhesion  to  the  first. 
When  suhmitted  to  the  action  of  water,  the 
inner  memhrane  swells,  the  outer  bursts  at  some 
part  of  its  surface,  and  through  the  opening 
thus  formed  ihere  issues  a  tubular  prolongation, 
whioh  forms  a  kind  of  bag,  first  observed  by 
Needham.  Sometimes  two  prolongations  issue, 
at  two  oppoMte  points.  The  cavity  of  the  inner 
membrane  is  filled  with  spherical  granules,  of 
extreme  minuteness,  which  appear  to  perform 
the  most  important  part  of  the  act  of  fecunda- 
tion. 

The  pollen  of  the  fiunilies  Asdepiades  and 
orehidee  presents  very  remarkable  modifioatbns. 
In  several  genera  of  these  two  families,  all  the 
pollen  contained  in  a  cell  is  united  into  a  body, 
which  has  the  same  form  as  the  cell  in  which  it 
is  contained.  To  this  united  pollen  is  given  the 
name  o£  poUen-mats.  When  the  pdlen  is  thrown 
on  red-hot  charcoal,  it  bums  and  flames  with 
rapidity.  In  many  plants,  it  diffuses  an  odour, 
bearing  the  most  striking  resemblance  to  the 
substance  in  animals  to  which  it  is  compared,  as 
is  very  distinctly  observed  in  the  chestnut  and 
barberry. 

The  pollen,  when  it  begins  to  be  developed, 
and  long  before  the  expansion  of  the  flower, 
presents  itself  under  the  form  of  a  cellular  mass, 
sometimes  covered  with  an  extremely  thin  mem- 
brane, which,  however,  has  no  attadmient  to  the 
walls  of  the  cavity.  The  utricles  of  which  this 
mass  is  composed,  are  at  first  very  intimately 
united  together.  Some  scattered  granules  are 
perceived  in  their  interior.  By  degrees  the 
utricles  separate,  the  granules  which  they  con- 
tain unite,  and  by  their  successive  development, 
soon  burst  the  utricles,  assume  the  form  which 
they  are  to  retain,  and  finally  become  grains  of 
pollen.  It  will  be  seen  that  this  mode  of  de- 
velopment is  perfectly  similar  to  that  of  the 
cellular  tissue,  which  we  described  when  treat- 
ing of  the  elementary  part  of  y^tables. 

The  pisHl  is  the  female  organ  in  plants,  cut 
43.  It  almost  invariably  occupies  the  centre  of 
the  flower,  and  is  composed  of  three  parts,  the 
ovary  a,  the  style  b,  and  the  tiiffma  c. 

In  most  oases,  we  find  only  a  single  pistil  in 
a  flower :  as  in  the  lily,  the  hyacinth,  and  poppy. 
At  other  times,  there  are  several  pistils  in  the 
same  flower;  as  in  the  rose  and  ranunculus. 
The  pistil,  or  pistils,  when  there  are  more 
than  one,  are  often  attached  to  a  particular  pro- 
longation of  the  receptacle,  to  which  the  name 
of  gynophyrum  is  given,  and  which  does  not  es- 
sentially belong  to  the  pistil,  but  remains  at  the 
bottom  of  the  flower  when  die  pistil  is  detached. 
When  there  are  several  pistils  in  a  flower,  it  is 
not  unususid  to  see  the  gynophorum  becoming 
thick  and  fleshy.  This  is  particularly  observable 
in  the  raspberry,  and  strawberry.    The  part  of 


the  latter  which  is  pulpy  and  sweet,  and  which 
is  eaten,  is  merely  a  very  large  gynophorum; 
and  the  little  shining  grains  which  cover  it  are 
so  many  pistils.  It  is  easy  to  satisfy  one's  self 
as  to  the  nature  of  these  diflerent  parts,  by  fi>l- 
lowing  their  gradual  development  in  the  flower. 
The  base  of  the  pistil  is  always  represented 
by  the  point  at  which  it  is  attached  to  the  re- 
ceptacle. The  tumm/ity  on  the  other  hand,  always 
corresponds  to  the  point  where  the  styles  or  the 
stigma  are  inserted  into  the  ovary. 

The  owtryy  fig.  a,  always  occupies  the  lower 
part  of  the  pistiL  Its  essential  character  is, 
that  when  divided  in  the  longitudinal  or  trans- 
verse directions,  it  presents  one  or  more  cavities, 
named  eeUsy  in  which  are  contained  the  rudi- 
ments of  the  seeds,  or  the  omUet.  It  is  in  the 
interior  of  the  ovary  that  the  omUes  acquire  all 
their  developmoit,  and  are  converted  into  Mwb. 
This  organ  may  therefore  be  considered,  with  res- 
pect to  its  fonctions,  as  analogous  to  the  ovary  and 
uterus  in  animals.  Its  usual  fi>rm  is  egg-shaped ; 
but  it  is  more  or  less  compressed  and  elongated 
in  certain  funilies  of  plants,  as  in  the  Crucifene, 
L^ruminoBS,  &o.  The  ovary  is  generally  firti 
at  the  bottom  of  the  flower;  in  other  words,  its 
base  corresponds  to  the  point  of  the  receptacle, 
into  which  are  inserted  the  stamina  and  the 
floral  envelopes,  although  it  does  not  contraet 
any  adhesion  with  the  ^yx ;  as  is  observed  in 
the  hyacinth,  the  lily,  and  tulip.  Sometimes, 
however,  the  ovary  b  not  met  with  in  the  bot- 
tom of  the  flower,  but  seems  to  be  placed  entirdy 
beneath  the  insertion  of  the  other  pads ;  in  other 
words,  it  is  united  in  every  part  of  its  circum- 
ference with  the  tube  of  the  calyx,  its  summit 
alone  being  free  in  the  bottom  of  the  flower.  In 
this  case,  the  ovary  has  been  named  adhm-ent  or ' 
infwwTy  to  distinguish  it  from  that  in  which  it 
is  frw  or  mpariar.  The  genera/rw, NareissuSy 
MyrtuSy  and  RibeSy  have  an  inftrior  ovary. 

When    this    oi^gan, 
^^'  therefore,  is    not   met 

withat  the  bottom  of  the 
flower,  but  when  the 
centre  of  the  latter  is  oc- 
cupied by  a  style  and  a 
stigma,  it  will  be  neces- 
sary to  examine  if  there 
be  not  at  the  bottom  of 
the  flower  a  particular 

o.  ovnry  of   gooecberry;  p  |»,  ^^^^gi^^g*   distinct     from 

magnified  ball  of  p<iUen.  the  top  of  the  peduncle. 
If  this  enlargement,  on  being  cut  across,  presents 
one  or  more  cavities,  containing  ovules,  it  is 
clear  that  there  is  an  inferior  ovary. 

The  position  of  the  ovary,  considered  as  to  its 
being  inferior  or  superior^  furnishes  the  moat 
valuable  characters  for  grouping  genera  into 
natural  families.  Whenever  it  is  inferior,  the 
calyx  is  necessarily  monattepalous,  since  its  tube 
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b  iniiiiiately  united  to  the  circum&renoe  of  the 
oTuy.  Sometimes  it  is  not  entirely  inferior,  bat 
is  fiee  in  some  portion  of  its  npper  part,  a  third, 
a  hal^  or  two-thirds.  These  difierent  gradations 
ne  obsored  in  the  sftxifragcs. 

There  is,  however,  a  position  of  tiie  OTary 
which,  althoogh  almost  always  confonnded  with 
the  inferior,  requires  to  be  distingoished  from  it. 
It  is  when  sereral  pistib,  existing  together  in  a 
flower,  are  attaohed  to  the  inner  wall  of  a  ealyx 
whidi  18  Teiy  narrow  at  its  npper  part^  so  that 
at  fint  sight  it  mi^t  seem  to  represent  an  in- 
ferior onuy.  These  ovaries  are  named  pariMal, 
as  in  the  genns  Rosa,  and  many  other  plants  of 
the  amse  ftmily. 

The  ovary  is  Msn/e  at  thebo^m  of  the  flower 
when  it  is  not  raised  npon  any  peculiar  support; 
»inthe  Hlyandhyaeinth.  It  may  be  <^t]pfto^ 
when  it  is  borne  upon  a  veiy  elongated  base ;  as 
in  the  c^wT.  When  cut  across,  the  ovary  often 
preseBts  a  single  internal  caidty  or  cell^  contain- 
ing the  c9Mle$,  In  this  case  it  is  said  to  be  tmt- 
toitor;  as  in  the  almond,  ihe  cherry,  and  the 
pink.  It  is  named  hiloeukfTy  when  it  is  com- 
posed of  two  cells ;  as  in  the  lilac,  the  toadflax, 
and  the  foxglove.  Triloeuiary  when  composed 
of  three.  MmUUoculary  when  it  presents  a  great 
samber  of  ceDs;  as  in  the  water-lily. 

Each  oeQ  may  contain  a  number  of  ovules, 
Twying  in  difierent  plants.  Thus  there  are  cells 
which  never  contain  more  than  a  single  ovule, 
and  oihers  which  contain  two.  In  some  cases, 
eidi  cell  contains  a  great  number  of  ovules,  as 
in  the  tobacco,  the  poppy,  &c. ;  but  these  ovales 
may  be  variously  disposed.  They  are  not  unfre- 
quentiy  r^ulariy  superimposed  upon  each  other, 
aloQg  a  limgitudinal  line;    as  in  arutoloehia 

Ovules,  when  fecundated,  become  seeds;  but 
it  frequently  happens  that  a  oerUun  number  of 
tfcem  r^okrly  become  abortive  in  the  fruit. 
Serenl  of  the  partitions  are  even  sometimes  des- 
troyed and  disappear. 

The  ttyle  is  tiie  filiform  prolongation  of  the 
Konmit  of  the  ovary  which  supports  the  stigma, 
cut  43,6,  Sometimes  it  is  entirely  wanting,  and 
then  the  stigma  issemley  as  in  the  poppy  and  tulip. 
The  ovazy  may  be  surmounted  by  a  single  style,  as 
in  tile  Sly,  and  the  pea  family  ;  by  two  styles, 
as  m  the  umbellifene ;  by  three  styles,  as  in  the 
way-fiuii^.tree ;  by  four,  as  in  the  pamama; 
OT  by  fire,  as  in  the  ttattcSy  lintm.  In  other 
cases,  again,  there  is  only  a  single  style  for  several 
onries;  as  in  the  apocinece.  The  style  almost 
alwi^  occupies  the  highest  part  of  the  ovary ; 
as  b  tiie  cnictfene,  lUiacete,  &c.  It  is  then  said 
to  be  UrmhuU,  It  b  named  kOeral  when  it 
aoMs  from  the  lateral  parts  of  the  ovary ;  as  in 
nuwtof  the  &milics  of  roses,  and  thegenus  Daphne. 
In  some  much  rarer  cases,  the  style  appears 
to  spring  from  the  base  of  the  ovary.    It  then 


obtains  the  name  of  basal  or  lasiiar  style.  It 
has  this  position  in  the  lady's-manUe,  and  the 
bread-fruit  tree.  Sometimes  also,  the  style,  in 
place  of  springing  frrom  the  ovary,  seems  to  arise 
from  the  receptacle;  as  in  the  laUatae,  and  certain 
boraginec.  The  style  mi^  be  inelmdedy  that  is, 
contained  within  the  flower,  so  as  not  to  ap- 
pear externally;  as  in  the  lilac,  and  the  jas- 
mine. Or  it  may  be  j9ro<rtMM,as  in  red  valerian. 
The  forms  of  the  style  are  not  less  numerous 
than  those  of  the  other  organs  which  we  have 
already  examined.  Although  it  is  generally 
slender  and  fiM>rm,  yet,  in  certain  plants,  it 
has  quite  a  difierent  appearance.  It  sometimes 
seems  as  if  jointed  to  the  summit  of  the  ovary, 
so  as  to  &11  off  after  fMSundation,  leaving  no 
traces  of  its  presence;  as  in  the  cherry  and 
plum.  In  this  case,  it  is  named  caducous. 
Sometimes,  on  the  contrary,  it  is  persistency 
whoa,  it  remains  after  fecundation.  Thus  in 
the  box,  and  the  anemone  and  dematis,  the  style 
continues,  and  forms  part  of  the  fruit.  Lastiy, 
it  sometimes  not  only  remains  after  fecunda- 
tion, but  continues  to  increase  in  size ;  as  in  the 
pasque-flower. 

The  Stigma  b  the  usually  glandular  part  of 
the  pistil,  placed  at  the  summit  of  the  ovary  or 
style,  and  destined  to  receive  the  influence  of  the 
fecundating  substance,  cut  43,  e.  Its  surfru^  b 
generally  uneven,  and  more  or  less  clammy.  The 
stigma,  considered  in  an  anatomicfd  point  of 
view,  b  composed  of  elongated  utricles,  con- 
veiging  from  the  surfru^  of  the  stigma  towards 
the  style,  and  loosely  attached  to  each  other  by 
a  mucilaginous  substance.  These  utricles  are 
generally  naked,  although,  m  some  cases,  they  are 
covered  by  a  very  thin  and  tmusparent  membrane. 
The  number  of  stiginas  b  determined  by  that 
of  the  styles,  or  of  the  divisions  oi  the  style,  the 
former  always  corresponding  to  the  latter.  The 
stigma  is  sessile^  or  directiy  attached  to  the  sum- 
mit of  the  ovaiy,  when  the  style  b  wanting ;  as 
in  the  poppy  and  tulip.  There  b  only  one  stigma 
in  the  crucifene,  leguminoss,  primulaces ;  ttco 
in  the  umbelliferse  and  a  great  number  of  grasses. 
Three  in  the  iris,  the  genera  SilenCy  Rheumy 
Rumex ;  five  in  the  flax ;  m,  and  even  a  greater 
number,  in  many  other  plants,  such  as  the  mallows. 
The  stigma  b  generally  terminaly  or  situated 
at  the  summit  of  the  style  or  ovary ;  as  in  the 
lily  and  poppy.  It  is  lateral  when  it  occupies  the 
sides  of  the  style,  or,  when  that  part  is  wanting, 
of  the  ovary;  as  in  the  ranunculus  and  plane-tree. 
With  respett  to  the  substance  of  which  it  is 
composed,  it  \a  fleshy  when  thick,  firm,  and  suc- 
culent ;  as  in  the  lily.  Glandular y  when  evi- 
dentiy  formed  of  small  glands,  more  or  less  ap- 
proximated to  each  other.  Memhranousy  when 
flat  and  thin.  Petaloid,  when  thin,  mem- 
branous, and  coloured  like  the  petals.  Ac- 
cording to  its  formy  the  stigma  may  be  plo- 
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bular  or  eapiUUey  rounded  like  a  little  head; 
as  in  the  cowslip^  belladonna,  and  marrel  of 
Pern.  HsmitpheHoaly  having  the  form  of  a 
hemisphere ;  as  in  the  yellow  henbane.  Discoid^ 
flat^  broad,  and  in  the  form  of  a  shield;  as 
in  ihe  poppy.  Clavififrm  or  club-shaped  as  in 
joiume  mofUana.  Capillar  or  filifarm^  slender 
and  very  elongated ;  as  in  the  maize.  Linear^ 
narrow  and  elongated ;  as  in  the  campamdas 
and  many  caryophylles.  Trigcnaly  having 
the  form  of  a  three-sided  prism ;  as  in  the  wild 
tulip.  Trilobate  or  tkree-lobedy  formed  of  three 
rounded  lobes ;  as  in  the  lily.  Stellate^  flat  and 
cut  into  several  lobes,  so  as  to  resemble  a  star ; 
as  in  the  fffciiMar,  and  the  genus  Pj^ro^o.  UmbUi- 
caUy  having  a  depression  in  its  centre ;  as  in  the 
lily.  Semltmar  or  erescent-shaped^  as  in  the 
ydlow  fumitory. 

Having  described  the  parts  of  a  single  flower, 
we  shall  now  allude  to  the  manner  in  which 
these  are  placed  on  the  stalk,  and  frequently 
grouped  together. 

The  term  InflareKenee^  is  applied  to  designate 
the  general  disposition  or  arrangement  which 
the  flowers  affect  upon  the  stem,  or  the  other 
oigans  which  support  them. 

The  flowers  are  said  to  be  eoHUny  when  the 
plant  produces  only  one,  or  when  they  come  off 
one  by  one  from  different  points  of  the  stem,  at 
some  distance  from  each  other;  as  in  the  tulip 
and  the  common  garden  rose.  They  are  terminal 
when  situated  at  the  top  of  the  stem ;  as  in  the 
tulip.  Lateraly  when  they  spring  frx>m  the  sides 
of  the  stems  or  branches.  Axillar^  when  they 
spring  from  the  axilla  of  the  leaves,  as  in  the 
greater  periwinkle,  and  the  ivy-leaved  speedwell; 
ffeminatSy  when  they  come  off  in  pairs  from  the 
same  point  of  the  stem,  as  in  viola  biflora  ;  ter- 
natey  when  they  come  off  three  together,  as  in 
teucrhm  jkmm;  /asdculatey  when  they  come 
off  more  than  three  together  fit>m  the  same 
point  of  the  stem  or  branches,  as  in  the  cherry. 

1 .  When  the  flowers  are  arranged  upon 
a  common  stalk  or  axis,  which  is  sim- 
ple or  not  branched,  whether  they  be 
sessile  or  pedunculate,  and  whether  the 
peduncle  be  straight  or  inclined,  they 
form  a  spike^  and  are  accordingly  des- 
cribed as  spiked,  as  in  wheat,  barley, 
rye,  the  ribwort  plantain,  the  black 
currant,  the  barberry,  and  the  genus 
orchis, 

2.  If  the  common  peduncle  branches 
several  times,  and  in  an  irregular  planner,  this 
arrangement  takes  the  name  of  raeemey  and  the 
flowers  are  described  as  being  racemose,  as  in 
the  vine. 

The  characters  which  most  authors  have  given 
ns  distinguishing  the  spike  from  the  raceme  are 
so  uncertain,  that  it  is  almost  impossible  to  dis- 
criminate between  these  two  modes  of  inflores- 
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cence.  Thus,  some  say  that  the  flowetB  are 
sessile  in  the  spike,  and  pedunculate  in  the 
raceme ;  and  others,  that  the  raceme  is  always 
pendulous,  and  the  spike  erect.  Perhaps  the 
best  distinction  is,  that  the  axis  of  a  spike  b 
always  dmple,  whereas  that  of  a  raceme  is  al- 
ways branched. 

3.  When  the  common  axis  is  erect,  and  the 
peduncles  are  irregularly  divided  into  pedicels 
bearing  the  flowers,  if  the  whole  assumes  a 
nearly  pyramidal  form,  it  obtains  the  name  of 
thyrsus,  as  in  the  lilac,  the  privet,  and  the  horse- 
chestnut.  This  species  of  inflorescence  is  dosdy 
allied  to  the  rtKeme. 

4.  The  flowers  are  said  to  be 
disposed  in  a  pamcUy  or  to  be 
paniculate,  when  the  common  axis 
IB  branched,  and  its  seoondaiy 
divisions  are  greatly  elongated  and 
widely  separated.  This  spedea 
of  inflorescence  belongs  almost 
exclusively  to  the  gramines: 
such,  for  example,  are  the  mak 
flowers  of  the  maiae. 

5.  The  flowers  are  corymhose, 
or  are  di^KMsd  in  a  corymb,  when 
the  peduncles  and  pedioeb  ^ring 
from  different  points  of  the  upper 
part  of  the  stem,  but  all  attain 
nearly  the  same  height;  as  in 
common  milfoil. 

6.  The  <yme  is  produoed,  and 
the  flowers  are  said  to  be  tymose, 
when  the  peduncles  proceed  from 

tlie  same  point,  the  pedicels  being  unequal,  and 
coming  off  frt>m  different  points,  but  raising 
all  tlie  flowers  to  the  same  height;  as  in  the 
elder  and  cornel. 

7.  The  flowers  are  umbel- 
*^*  late  when  all  the  peduncles 

are  equal,  spring  from  the 
same  point  of  the  stem, 
diverge,  and  branch  into 
pedicels,  which  again  come 
off  from  the  same  point,  ao 
that  the  general  mass  of  the 
flowers  represents  a  convex 
surface,  like  an  expanded 
umbrella.  This  disposition 
is  observed  in  the  whole  natural  &mily  of  Uie 
umbellifene ;  for  example,  in  the  carrot,  hem- 
lock, opoponax.  The  peduncles  form  collec* 
tively  an  umbel ;  and  each  group  of  pedicels  con- 
stitutes an  umbdlule.  At  the  base  of  the  umbel, 
there  is  very  fr^uently  observed  an  invokicre ; 
and  at  the  base  of  each  umbellule  an  involucel ; 
as  in  the  carrot.  At  other  times,  the  involucre 
is  wanting,  while  the  involuoels  are  present;  as 
in  chervil.  Lastly,  both  involucre  and  involu- 
eels  may  be  absent ;  as  in  pimpinella  and  sax- 
ifraga. 
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8.  The  flowers  are  sertukUey  when  the  pedun- 
cles are  simpley  spring  all  from  the  same  point, 
snd  attain  nearly  the  same  height ;  as  in  the 
flowoing  msh,  most  of  the  species  of  aUiuMy  the 
gamBprmulaj  &c  This  kind  of  inflorescence 
has  been  referred  to  the  umhel ;  but  it  diflers  so 
much  from  that  species  as  to  deserve  a  name  of 
its  own. 

d.  The  flowers  are  disposed  ** 

m  a  whorl  or  are  wkorled  or 
mikUlate^  when  they  come 
off  aromid  the  stem  at  the 
nme  height;  as  in  mare's  tail. 

10.  The  Spadix  is  a  species 
of  isflorescencey  in  which  the 
oommoo  peduncle  is  covered 
with  onisexual  flowers,  which 
are  naked,  in  other  words,  destitute  of  "^ 
a  proper  calyx,  and  generally  distinct 

and  separated  from  each  other;  as  in 
anm  maadatwmy  c(Ma  paluttrisy  &c. 
Sometimes,  however,  there  are  observed 
aealei^  which  separate  the  flowers ;  but  ' 
these  cannot  be  considered  as  calyces*  | 
as  thejsprii^  from  the  substance  of 
the  pedoncle  itself  of  which  they  a^ 
pesr  to  be  iqipendages,  and  are  always 
otasted  beneath  the  point  at  which 
the  flowers  are  attached;  as  in  certain  species 
of  pepper.    The  spadix  is  peculiar  to  the  mono- 
eotjledoDous  plants,  and  to  the  difi^rent  species 
oi  piper,  Soinetimes  it  is  naked,  in  other  worda^ 
destitute  of  a  general  envelope ;  as  in  the  genus 
just  mentioned.    At  other  times,  it  is  envdoped 
in  a  spatha;  as  in  the  aroidee,  and  certain  spe- 
cies of  pahns. 

11.  The  cattm  is  a  kind  of  inflorescence,  in 
which  unisexual  flowers  are  M. 
inserted  upon  scales  which,  in 
some  measure,  perform  the 
office  of  a  peduncle.  Flowers 
CO  arranged  are  named  amenta- 
eeamt.  Of  this  kind  are  the  male 
flowera  of  the  chestnut  and 
hasel,  the  male  and  female 
flowers  of  willows,  &c  This  species  ol  inflor- 
esoenoa  is  that  observed  in  a  whole  fiimily  of 
planta,  composed  of  trees  of  various  sizes,  and 
which  are  named  ammUaceous,  Of  this  kind  are 
willowi^  poplars^  alders^  the  birch,  the  hornbeam, 
the  oak,  the  beech. 

All  plants  do  not  flower  at  the  same  period 
of  the  year.  There  are,  in  reference  to  this  cir- 
camstance;,  rery  remarkable  differences,  which 
depend  upon  the  nature  of  the  plant,  the  in- 
floence  of  heat  and  light,  and  the  geographical 
position  of  the  regetable.  Were  they  to  come 
oat  an  in  the  aame  season,  and  at  the  same  period, 
they  would  disappear  too  soon,  and  vegetables 
woold  remain  too  long  destitute  of  their  great- 
est beauty.    Even  winter,  notwithstanding  the 


cold  which  accompanies  it.  Is  not  without 
flowers.  The  snowdrop,  the  hellebores,  and 
the  mezereons,  unfold  tiieir  flowers  when  the 
ground  is  still  covered  with  snow.  These  ex- 
amples, however,  may  be  considered  as  excep- 
tions to  the  general  order.  Cold,  in  fact,  ap- 
pears to  oppose  the  growth  and  expansion  of 
flowers,  whereas  a  gentle  and  moderate  heat 
favonrs  and  maint^ns  them.  Accordingly,  in 
countries  where  the  temperature  continues  in  a 
mean  state  the  whole  year,  a  kind  of  perpetual 
spring  prevails,  and  the  earth  is  always  covered 
with  new  flowers.  In  the  temperate  parts  of 
Europe,  it  is  in  spring,  when  a  gentle  and  vivify- 
ing heat  has  succeeded  to  the  cold  of  winter,  that 
the  flowers  gradually  separating  their  envelopes, 
expand  and  disclose  their  beauties  to  our  view. 
The  months  of  May  and  June  are  those  which 
see  the  greatest  number  of  flowers  expand. 

According  to  the  season  in  which  they  deve- 
lope  their  flowers,  plants  have  been  distinguished 
into  four  classes: — 1.  Femal,  those  which 
flower  during  the  months  of  March,  April,  and 
May ;  such  as  violets,  primroses,  &c.  2.  .£sUval 
or  summer  plants,  those  which  flower  from  the 
beginning  of  June  to  the  end  of  August.  These 
constitute  the  great  majority  of  plants.  3. 
Jutumnaiy  those  which  expand  their  flowers 
ftt)m  September  to  December.  Of  this  kind  are 
many  species  ofastery  and  meadow  saffron.  4. 
Hibernal  or  vrinter  plants,  those  which  flower 
from  about  the  middle  of  December  to  the  end 
of  February ;  such  as  many  mosses  and  junger- 
mannise,  the  snow  drop,  black  hellebore. 

From  the  connderation  of  the  period  at  which 
different  plants  produce  their  flowers,  Linnsus 
formed  his  Calendar  of  Flora.  For,  there  are 
many  plants  whose  flowers  always  appear  regu- 
larly at  the  same  period  of  the  year.  Thus,  in 
the  climate  of  Paris,  the  Christmas  rose  flowers 
in  January ;  the  hazel  and  mezereon  in  Feb- 
ruary ;  the  almond,  the  peach,  and  the  apricot, 
in  March ;  the  pear,  tulips,  and  hyacinths,  in 
April ;  the  lilac  and  the  apple  in  May. 

Not  only  do  the  flowers  show  themselves  at 
different  periods  of  the  year,  in  different  plants, 
but  there  are  many  flowers  which  open  and  close 
at  determinate  hours  of  the  day,  while  some  ex- 
pand only  at  night.  Thus  the  marvel  of  Peru 
opens  its  flowers  only  when  the  sun  has  sunk  be- 
neath the  horizon.  Hence  flowers  are  distin- 
guished into  diurnal  and  nocturnal.  The  latter 
are  much  less  numerous  than  the  former.  There 
are  even  flowers  which  have  the  habit  of  open- 
ing and  closing  at  certain  periods  of  the  day, 
with  so  much  regularity,  that  one  may  tell  the 
hour  by  them.  Linneus,  who  was  so  ingenious 
in  detecting  the  most  interesting  circumstances 
respecting  flowers,  made  use  of  the  periods  at 
which  some  species  are  well  known  to  expand, 
for  the  purpose  of  forming  a  table,  to  which  he 
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gave  the  name  o£  Flora! i  TimepUct.  In  this 
table,  the  plants  are  arranged  according  to  the 
hour  at  which  their  flowers  eiq>and. 

The  state  of  the  atmosphere  appears  to  have  a 
decided  influence  upon  the  flowers  of  certain 
plants.  Thus,  Calendula  pluvialis  closes  its 
flower  when  the  sky  is  overcast,  or  when  a 
thunder-storm  threatens  to  burst.  Sonckusn- 
birictUy  on  the  other  hand,  opens  and  expands 
only  when  the  weather  is  hazy  and  the  atmos- 
phere loaded  with  clouds.  The  light  of  the  sun 
appears  to  be  one  of  the  causes  which  acts  most 
powerfully  upon  the  expansion  of  flowers.  Its 
absence  produces  a  kind  of  sleep  in  flowers,  as 
it  does  in  the  leaves  of  the  fEunily  of  Leguminose. 
By  very  ingenious  experiments,  Bory  de  St 
Vincent  succeeded  in  causing  to  flower  certain 
species  of  oxalis,  the  flowers  of  which  never  ex- 
panded naturally,  by  illuminating  them  strongly 
at  night,  and  coUecting  upon  them  the  rays  of 
light  by  means  of  a  lens. 

The  duration  of  flowers  also  exhibits  some 
very  remarkable  diflerences.  Some  expand  in 
the  morning,  and  are  withered  before  the  end  of 
the  day.  Such  flowers  are  called  ijfhcmertiL  Of 
this  kind  are  the  most  of  the  species  of  C4stw, 
TradescarUia  virginUxiy  some  species  of  Cmetus^ 
&c.  Others,  on  the  contrary,  retain  their  splen- 
dour unimpaired  for  several  days,  often  even  for 
several  weeks.  Lastly,  there  are  flowers  whose 
colour  varies  at  the  different  periods  of  their 
development.  Thus  the  Hortensia  begins  with 
having  green  flowers.  By  degrees  they  assume 
a  beautiful  rose-colour,  which,  before  they  are 
entirely  &ded,  beoomesof  a  more  or  less  deep  blue. 

Nectaries.  By  the  general  name  of  NeOariei 
Linmeus  designated  not  only  the  glandular 
bodies  which  are  observed  in  certmn  flowers,  and 
which  secrete  a  sweet  or  neotareaus  fluid,  but 
also  all  the  parts  of  the  flower  which,  present- 
ing irregular  and  \musual  forms,  appeared  to 
him  not  to  belong  to  the  floral  oi^gans  properly 
so  called,  that  is,  to  the  pistil,  stamina,  or  floral 
envelopes.  It  may  easily  be  conceived,  that  the 
great  extension  given  by  Linuteus  to  the  term 
nectary  could  not  but  render  it  extremely  vague. 
Indeed  it  is  almost  impossible  to  give  a  strict 
definition  of  it,  as  employed  by  him.  A  few 
examples  will  show  the  truth  of  our  assertion. 

Whenever  one  of  the  constituent  organs  of 
the  flower  presented  some  irregularity  in  its 
form  or  development,  or  some  alteration  of  its 
usual  aspect,  Linneus  called  it  a  nectary.  It 
will  readily  be  imagined  that,  in  this  manner, 
he  must  have  confounded  a  multitude  of  organs 
very  different  from  each  other.  Thus,  in  the 
columbine,  Linncus  describes  five  niHJtaries  in 
the  form  of  recurved  spurs,  hanging  between  the 
five  sepals.  In  the  larkspur  there  are  two  which 
are  prolonged  into  a  point  at  their  hind  part,  and 
are  contained  in  the  spur  which  b  observed  at 


the  base  of  the  upper  sepaL  In  the  hellebores 
we  find  a  great  number  of  nectaries,  which  are 
tubular  and  two  lipped.  Now,  these  alleged 
nectaries  of  the  hellebcHres,  columbines^  and  iu 
general  of  all  the  other  genera  of  the  fSBniily  of 
ranunculacee,  are  nothing  but  the  i>etal8.  In 
the  tropieolum,  the  nectary  is  a  ^ur  which 
arises  from  the  base  of  the  <»lyx.  In  the  toad- 
flax, this  nectary  or  spur  is  a  prolongatiea  of 
the  base  of  the  corolla.  This  is  also  the  case  in 
the  violet,  and  balsamine. 

linnsus  also  gave  the  name  of  nectaries  to 
masses  of  glands  placed  in  difierent  parts  of  the 
flower.  Accordingly,  he  confounded  the  dish 
under  that  name ;  as  in  the  cruciferee,  umbelli- 
feree,  and  rosaoee.  In  the  lily,  the  nectaiy  has 
the  form  of  a  glandular  groove  placed  at  the  in- 
ternal base  of  the  di virions  of  the  calyx.  In  the 
genus  iris,  it  is  a  tuft  of  glandular  hairs,  placed 
on  the  middle  of  the  outer  divisions  of  the  calyx. 
In  the  grasses,  the  nectary  is  composed  of  two 
small  scales,  varying  greatly  in  form,  and  stn- 
ated  on  one  side  of  the  base  of  the  ovary.  These 
two  scales  or  paleols  form  the  glumella,  an  oigan 
which  performs  no  secretion.  In  the  orcbidec, 
the  nectary  is  the  lower  and  inn^  divisions  of 
the  calyx,  which  other  botanists,  and  linncns 
himself,  have  designated  as  the  lip.  If  it  be 
necessary  to  retain  the  term  nectary,  it  shooKl 
be  exclusively  applied  to  the  little  masses  of 
glands  situated  on  difierent  parts  of  the  plants, 
and  destined  to  secrete  a  sweet  juice,  care  being 
at  the  same  time  taken  not  to  confound  these 
bodies  with  the  different  kinds  of  disk,  which 
are  never  secreting  organs.  By  this  means  the 
uncertainty  and  confusion  which  the  term  carries 
with  it  might  be  avoided,  and  it  would  be  re- 
stored to  its  true  signification. 


CHAP.  XIV. 

CRrPTOOAXIO  PHUCnFICATIOK. 

Ha  viKO  described  the  floral  origans  of  the  more 
perfect  plants>  we  now  proceed  to  exhibit  a  riew 
of  the  corresponding  o]*gans  in  the  cryptogamic 
fiunilies,  in  which  we  shall  find  the  |Muts  much 
less  complete,  and  in  some  cases,  almost  in- 
visible. 

Ferns.  As  this  class  of  vegetables  are  deed- 
tute  of  conspicuous  flowers,  so  they  were  at  one 
time  thought  to  be  destitute  also  of  seeds,  and 
propagated  nobody  could  tdl  how.  Hence  the 
common  opinion  so  prevalent  in  ancient  times, 
as  to  the  nonentity  of  fern  seed ;  an  opinion 
that  is  scarcely  even  in  the  present  day  exploded 
among  the  vulgar,  though  shown  by  botanists  to 
be  entirely  erroneous :  the  fruit  or  seed  of  ferns 
being  not  only  visible  to  the  naked  eye,  at  least 
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b  its  aggr^te  maaa,  and  even  the  individual 
seeds  by  the  assistaiioe  of  the  microeoope.  The 
fonMT  mnst  have  been  often  seen  though  not 
attonded  to  hj  andent  botanists ;  and  the  latter 
lie  said  to  have  been  first  disoovered  by  Cole 
and  Swammerdam,  about  the  year  1670,  as  well 
as  diiti]ig;nished  from  the  capsules  in  which  they 
areeoBtained.  It  was  still  poesibley  howeyer,  that 
these  naturalists  might  have  been  Tnistaken,  as 
km  had  not  yet  been  propagated  by  the  sowing 
of  tbeb  seeds.  But  the  experiment  was  at  last 
tnatitiited  in  the  year  ITSO,  by  two  English 
botemstB,  and  the  reanlt  was,  in  each  ease,  con- 
ibniable  to  expectation,  ienis  being  obtained 
from  two  respectiTe  sowings.  The  reality  of 
fan  ned  being  thus  shown,  the  next  object  of 
the  betanist  was  that  of  the  disooveiy  of  the 
partsof  the  flower  which  had  produced  Uie  seeds, 
the  existeiioe  of  which  was  inferred  from  ana* 
logj.  Bat  in  pursuit  of  this  object,  it  cannot  be 
nid  that  botanists  hare  even  yet  becoi  completely 
eoeecflEfiil.  For  although  Hedwig,  that  roost 
able  and  accurate  of  all  investigators^  has  indeed 
detected  the  parts  of  the  flower  in  a  variety  of 
fenuHcs,  or  at  least,  organs^  which  he  presumes 
to  he  the  constituent  parts  of  the  flower ;  yet, 
there  seems  to  be  still  some  considerable  degree 
of  doDbt  among  botanists  with  r^;ard  to  the 
Tahie  of  some  of  his  conjectures,  and  a  conse- 
(pKBt  want  of  acquiescence  in  the  legitimacy  of 
some  of  his  conclusions.  But  where  the  parts 
of  the  flower  have  not  yet  been  detected,  the 
{botanist  can  at  least  direct  his  attention  to  the 
modeof  fructification,  and  to  the  fruit  produced. 
In  some  families,  the  fructification  is  placed  near 
the  root,  as  in  the  pihdaria  and  uoetesy  which 
ire  generally  regarded  as  ferns,  though  the  parts 
of  the  flower  are  so  obvious  as  to  render  it  doubt- 
fol  whether  they  should  not  be  transferred  to 
the  cbflB  of  conspicuous  flowers,  rather  than  to 
that  of  the  cryptogamic.  In  the  piltdmria  the 
Sowers  iflEue  from  the  bosom  of  the  leaves,  which 
spring  from  the  root,  and  consist  of  a  receptacle 
Of  eatyx,  anthers,  and  pistils,  ascertdnabk  by  the 
^  of  the  microscope ;  the  seeds  being  small 
>nd  giohular  bodies  lodged  in  the  receptacle, 
<»^wed  with  a  fine  membrane.  In  the  isoetes 
the  flowers  are  immersed  in  the  base  of  the  leaf 
or  frond,  and  consist  also  of  a  receptacle  or 
calyx,  anthers,  and  pistils,  as  seen  by  a  good 
^i^sgnifier,  the  seeds  being  smaU  globular  bodies, 
^^^^^  in  a  capsule.  In  the  femily  Lyccpodium^ 
the  parts  of  firnctification  issue  ftom.  the  axis  of 
the  leares  (or  are  axillary);  they  exhibit,  how- 
^,  no  parts  exactly  analogous  to  stamens  or 
ptstOsy  hut  consist  of  kidney-shaped  capsules 
^^'Diaining  many  minute  seeds.  In  the  fletmily 
^"rfwNsS  the  fructifications  consist  of  a  suc- 
cenon  of  whorls  of  target-shaped  substances, 
attached  horizontally,  and  condensed  into  a  club- 
^e ^e,  terminating  the  stem;  these  targets 
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being  considered  by  Hedwig  as  forming  each  a 
calyx  to  the  under  surface,  of  which  are  attached 
several  tubular  cells  containing  stamens  and 
pistils,  and  ultimately,  upon  becoming  capsules, 
containing  the  seed. 

In  Ophioglosstun  and  Os- 
mundoy  in  which  the  fruc- 
tifications  are  also  in  spikes 
issuing  from  a  lea^  the 
same  botanist  has  discovered 
what  he  regards  as  both 
stamens  and  pistils.  The 
capsules,  however,  are  easily 
\  ^  discerned,  being  of  a  globu- 
f  lax  figure,  arranged  in  two 
rows,  and  opening  cross- 
ways  when  ripe,  with  many  minute  seeds.  In 
the  former,  the  spike  is  simple  ;  in  the  latter,  it 
is  branched.  But,  in  by  far  the  greater  number 
of  ferns,  the  flowering  parts  are  in  the  back  of 
the  leaf,  as  seen  in  fiig.  a. 

In  these  also,  Hedwig  discovered  what  he  be- 
lieves to  be  the  parts  of  the  flower;  not  indeed, 
including  any  thing  like  the  calyx  and  corolla, 
but  «Tt^?n^m«  and  pistils  only.  If  a  frond  of  any 
of  the  dorsiferous  fems^  as  they  are  termed,  is 
taken  at  a  very  eaily  pcniod  of  its  growth,  and 
carefully  unfolded,  there  may  be  seen,  with  the 
assistance  of  a  good  microscope,  dispersed  over 
its  under  surface,  but  chiefly  over  that  of  the 
mid-rib,  and  sometimes  also  over  the  upper  sur- 
fiice,  a  number  of  small  globular  bodies,  which, 
when  put  into  a  drop  of  water,  and  placed  under 
a  high  magnifying  power,  are  found  to  consist 
of  a  small  pedicle  supporting  a  minute  globule, 
filled  with  a  granulated  mass.  These  Hedwig 
regards  as  stamens,  partly  from  the  analogy  of 
their  figure,  and  partly  from  their  disappearing 
in  the  mature  state  of  the  plant,  as  the  stamens 
in  other  plants  disappear  before  the  fruit  ripens. 
The  pistils  he  describes  as  globules,  sitting  or 
supported  upon  pedicles,  which  are  ultimately 
converted  into  the  capsules  that  contain  the  seed; 
but  without  spedficdly  determining  the  stigma. 
Bemhardi,  a  later  writer  than  Hedwig,  and  an 
observer  of  great  accuracy,  has  introduced  a  dif* 
ferent  theory,  founded  upon  a  difierent  view  of 
the  subject.  He  regards  the  white  ^ck  dis- 
coverable upon  the  upper  sur&ce  of  the  firond, 
which  b  opporite  to  the  black  spot  or  patch, 
on  the  under  sur&ce,  as  the  stigma  of  the  dor- 
siferous ferns ;  and  the  small  globular  bodies 
situated  on  ihe  edge  of  the  frt)nd,  as  the 
stamens.  The  frrdt  is,  however,  easily  distin- 
guishable  by  the  aid  of  a  microscope,  each  indi- 
vidual consisting  of  a  capsule,  surrounded  by  an 
elastic  and  jointed  ring,  6,  opening  transversely 
when  ripe,  and  discharging  the  sporules  c,  con- 
sisting  of  small  minute  globules.  The  fruits  of 
all  these  ferns  are  so  nearly  alike  in  aspect,  as 
to  present  few  distiuctive  characteristics  to  the 
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practical  botanist.  Besides  the  capsule  already 
described  as  containing  the  seed,  the  frnctifica- 
tion  of  these  ferns  is  also  generally  accompanied 
with  an  additional  integnment,  called  the  indu- 
tium.  This  is  a  thin  and  membranons  substance, 
covering  the  groups  of  capsules  till  the  period 
of  the  maturity  of  the  seed,  each  group  having 
its  separate  covering  or  indusium,  which  origin- 
ates, for  the  most  part,  in  the  nerves  or  veins  of 
the  leaf ;  but  sometimes  also  in  the  maigin.  In 
some  plants  it  is  drcular,  in  others  longitudinal; 
in  some  it  consists  of  one  valve,  in  others  of  two, 
which,  when  the  seed  is  mature,  burst  open, 
sometimes  towards  the  nerves,  and  sometimes  to- 
wards the  margin,  but  in  plants  of  a  nmilar 
habit  imiformly  in  a  similar  manner. 

Mosses.  The  fructification  of  the  mosses, 
though  extremely  el^;ant  in  its  structure,  is  ye^ 
at  the  same  time,  so  extremely  minute,  as  to  be 
seldom  recognized  by  the  common  observer;  even 
by  botanists  it  was  long  overlooked,  or  at  the 
most  but  imperfectly  investigated.  The  ancients, 
who  believed  in  the  doctrine  of  spontaneous 
generation,  regarded  the  mosses  as  a  tribe  of  plants 
originating  in  the  putre&ction  of  other  vege- 
tables, or  in  the  accidental  concourse  of  genera- 
tive particles,  collected  together  by  the  alluvium 
of  rains  in  rivers;  and,  consequently,  as  produc- 
ing no  flower  or  fruit.  The  earlier  botanists  of 
modem  times  seem  to  have  regarded  them  in 
much  the  same  light,  and  even  Toumefort,  who 
published  his  Botanical  Institutions  about 
the  beginning  of  the  eighteenth  century,  when 
the  doctrines  alluded  to  had  begun  to  be  more 
than  suspected,  and  the  doctrine  of  vegetable 
sexes  admitted,  at  least  in  part,  classes  these 
mosses  along  with  mushrooms  and  sea  weed, 
under  the  title  of  aspermSy  or  plants  without  seed. 
But  this  arrangement  was  not  long  held  as  at 
all  satisfactory;  and  botanists,  who  began  to  sus- 
pect that  a  distinction  existed  even  in  mosses, 
were  at  last  induced  to  undertake  the  irksome, 
but  indispensable  task  of  a  minute  and  scrupu- 
lous investigation  of  the  several  parts  and  ap- 
pearances of  individual  subjects,  during  the 
several  stages  of  growth,  with  a  view  to  the  dis- 
covery of  sexual  organs.  Perhaps  the  first  hint 
leading  to  a  correct  view  of  the  subject,  was  that 
given  by  Dillenius  in  his  appendix  to  his  Cata- 
logue of  Plants  growing  in  the  neighbourhood 
of  Gisse,  in  which  he  regards  the  mosses  as  being 
indeed  without  seed,  but  furnished  with  little 
heads  containing  a  powder,  by  which  the  ter- 
minating leaves  were  rendered  capable  of  ger- 
mination. But  Micheli,  inspector  of  the  botanic 
garden  at  Florence,  seems  to  have  been  the  first 
of  all  modem  botanists  who  obtained  a  complete 
view  of  the  fructification  of  the  mosses  as  con- 
sisting of  a  sexual  apparatus,  which  he  not  only 
describes  but  figures,  though  he  appears  to  have 
been  at  the  same  time  wholly  ignorant  of  the  res- 


pective functions  of  the  organs  he  was  describing, 
having  mistaken  the  barren  for  the  ferUle  flower, 
and  being,  perhaps,  altogether  unacquainted  with 
the  true  and  legitimate  doctrine  of  the  sexes  of 
plants.  Dillenius,  who  agfdn  resumed  the  sub- 
ject in  his  "History  of  Mosses,"  (Oxford,  1741,) 
a  work  that  still  stands  unrivalled  in  this  most 
difficult  department  of  vegetable  research,  though 
he  describes  the  flowers  of  the  mosses  with  great 
accuracy,  and  also  with  a  view  to  sex,  discrim- 
inating the  barren  from  the  fertile  flower,  as 
being  sometimes  produced  on  the  same,  and 
sometimes  on  a  different  plant;  yet,  he  still  un- 
happily mistakes  the  former  for  the  latter,  and 
by  consequence  the  latter  for  the  former,  without 
having  thrown  any  new  light  on  this  most  im- 
portant part  of  the  history  of  mosses,  for  which 
he  was  indeed  so  peculiarly  well  qualified. 
TiinniRUB,  whose  original  ideas  on  the  fructifica- 
tion of  the  mosses  seem  to  have  been  correct, 
by  adopting  as  the  ultimate  result  of  his  inves- 
tigations the  opinions^  and  consequently  the 
errors  of  Dillenius,  left  the  subject  involved  in 
the  same  obscurity  in  which  he  found  it ;  and  by 
giving  to  error  the  sanction  of  his  great  name 
and  authority,  became  unfortimately  the  occasbn 
of  misleading  future  inquirers,  rather  than  of 
conducting  them  to  the  tmth.  The  elucidation 
of  this  obscure  subject  was  afterwards  undertaken 
by  several  contemporary  or  succeeding  botanists, 
without  much  success,  particularly  by  EUll  in 
his  History  of  Plants,  in  which  he  controverts 
the  opinions  of  Dillenius  and  Linnsus  on  the 
subject  of  the  fiiictification  of  the  mosses,  and 
shows  them  to  be  erroneous,  proving  the  capsola 
of  the  former,  and  the  anthera  of  the  latter, 
both  terms  indicating  the  same  idea  to  be  a  real 
seed  vessel,  by  means  of  the  experiment  of  sow- 
ing the  powdery  substance  contained  in  it^  and 
obtaining,  as  the  result,  a  crop  of  young  mosBes. 
This  was  of  course  an  unanswerable  aigument, 
and  a  discovery  of  the  utmost  importance;  and 
yet  the  work  of  Hill  b  now  among  botanista 
seldom  heard  of.  But  by  thus  disproving  the 
opinion  of  Linnsus  with  regard  to  the  anthers 
of  the  mosses^  he  was  now  under  the  necessity 
of  looking  out  for  the  tme  anthers  in  some  other 
part  of  the  flower  or  plant,  which  he  at  la^ 
discovered,  as  he  thought,  in  the  same  flower, 
and  in  what  he  called  the  rays  of  the  corona. 
But  this  opinion  was  soon  found  to  be  equally 
erroneous  with  that  which  he  had  just  refuted, 
because  it  supposed  the  flowers  of  all  mosses  to 
be  hermaphrodite,  which  they  in  fact  are  not ; 
and  because  the  flowers  of  many  of  these  ai« 
destitute  of  a  corona  altogether.  Some  otlier 
opinions  were  afterwards  advanced  by  several 
botanists  hostile  to  the  former,  and  at  variance 
with  each  other,  and  tending  only  to  show  that 
the  most  profound  mystery  still  enveloped  the 
subject ;  or,  to  introduce  a  degree  of  botanicaJ 
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•cepticisiny  inoonaifltent  with  impartial  research, 
friiidi  diflooTered  itaelf  eyen  in  the  celebrated 
Necker,  urging  him  to  exclaim  rather  too  rashly, 
thai  whatever  had  been  or  might  in  future  be 
wad  id  the  fractification  of  the  mosses,  he  was 
determined  to   regard  as  a  fiction  or  a  dream. 
In  this  stage  of  progress,  the  celebrated  Hedwig 
first  began  to  direct  his  attention  to  the  study  of 
the  moeeea,  when,  perceiving  all  that  had  been 
preriooaly  done,  with  a  yiew'to  elucidate  their 
fructification,  to  present  but  a  chaos  of  confii- 
aon  and  contradiction,  he  found  it  absolutely 
nmnrmmrj  to  renounce  all  sort  of   dependence 
npoii  prerions  opinion  and  authority,  and  to  ex- 
amine every  thing  for  himself.    This  he  accord- 
ingly did  with  a  degree  of  caution,  and  scrupu- 
Umtj,SDd  patience  never  yet  surptt9sed;  so  that, 
b  J  applying  glasses  of  a  higher  magnifying  power 
than  any  preoecdng  botanist,  and  taking  no  &ct 
npon  trust,  he  at  length  succeeded  in  obtaining 
'  and  complete  view  of  the  subject,  in  dis- 
ubering  it  of  the  rubbish  with  which  it  had 
been  ao  long  dogged,  and  in  presenting  to  the 
eryptogamist  a  saperatructure  not  the  ofispring 
of  bis  ownfiuicy,  but  the  image  of  nature.    Ao- 
oovdii^  to  Hedwig,  the  mosses  are,  for  the  most 
part,  dimcumsj  that  is,  they  have  the  bairen  and 
fertile  flowers  on  separate  plants,  as  in  the  fiunily 
kypmttm.   Many  of  ihem  are,  however,  mofMSctoMt, 
or  haTe  the  barren  and  fertile  flowers  distinct, 
but  placed  on  the  same  plant,  as  in  the  fiunily 
f^haiemm  ;  a  few  of  these  are  hermaphrodUe^  cir 
have  the  two  kinds  of  flowers  united  on  the 
same  plant,  as  in  the  bfyvm  aureum. 

We  shall  now  attempt  a  description  of  the  two 
kinda  of  flowers.    The  barren  flowers  are  a  sort 
of  disks  or  buds,  which  frequently  terminate  the 
bfanches  of  the  mosses,  or  sit  in  the  bosom  of  the 
learea.    K  they  are  carefully  dissected  under  a 
good  magnifier,  they  will  be  found  to  consist  of 
an  MMmblage  of  leaves  or  scales,  resembling  the 
oiher  leaves  of  the  plant  in  form;  but  generally 
larger  or  more  elegant,  and  sometimes  also  col- 
oured, though  never  terminating   in  a   hair. 
These  Hedwig  regards,  though  upon  groimds 
annewhat  questionable,  as  constituting  the  calyx 
of  the  barren  flower.    If  the  leaves  of  this  calyx 
■re  now  taken  and  carefully  stript  off  in  succes- 
sion, the  dissector  will  find,  as  he  approaches 
the  centre,  a  number  of  small  thread-shaped  and 
soccnlent  substances,  closely  crowded  together, 
sad  lOTiing  firom  between  the  leaves,  or  if  not  so 
ivoiog,  occupying  the  centre  of  the  disk,  and 
distingnishable  into  two  different  sorts;  some 
eoDsflting  of  an  individual  and  transparent  vis- 
ea%and  others  of  a  longitudinal  succession  of 
asall  and  tean^Mizent  vesicles  united  at  the  ex- 
tremitia^  so  as  to  exhibit  a  sort  of  jointed  or 
occUaoe  appearance.     Both  of  these  may  be 
mdily  detected  in  the  barren  flowers  of  pofy' 
tricium  commttne,  if  gathered  in  the  month  of 


May  or  June.  The  former  Hedwig  r^;ards  aa 
stamens,  distinguishable  into  filament  and  anther, 
or  the  anther  longer  and  somewhat  cylindrical ; 
but  generally  approaching  more  or  less  to  dub 
or  ^g-shaped,  and  both  not  exceeding  the  one 
fiftieth  part  of  an  inch  in  length.  The  latter 
or  necklace-looking  substances,  which  are  gen- 
erally somewhat  longer  than  the  stamens,  though 
less  in  diameter,  do  not  yet  seem  to  be  well  un- 
derstood. Hedwig,  without  pretending  abso- 
lutely to  decide  upon  their  use,  calls  them  merely 
the  succulent  threads  that  accompany  the 
stamens;  but  seems,  at  the  same  time,  to  believe 
that  they  assist  fecundation  by  means  of  securing 
a  plentiful  supply  of  moisture,  while  he  infers 
the  stamens  to  be  such,  from  the  presumptive 
evidence  of  the  similarity  of  their  substance 
and  structure,  to  that  of  the  stamens  of  perfect 
plants;  and  of  their  opening  also  at  the  top  when 
ripe,  and  discharging  a  fine  pollen,  which  cir- 
cumstance may  be  seen  by  means  of  placing  a 
stamen  fully  ripe  under  a  high  magnifier,  and 
wetting  it  with  a  drop  of  water.  The  summit  of 
the  anther  bursts  open,  and  the  pollen  explodes. 
2^  fertile  Jtotvers  are  like  the  barren,  gener- 
ally at  the  extremities  of  the  branches,  but  they 
are  not  unfrequently  lateral  or  radical.  They 
ore  not  furnished  with  any  int^^ument  that 
can  be  decidedly  called  a  calyx,  though  the 
leaves  immediately  surrounding  these  are  gener- 
ally difierent  both  in  size  and  structure,  fr^m 
the  other  leaves  of  the  plant ;  and  in  the  genus 
hypnum  are  so  very  obviously  different,  as  to 
have  obtained  the  proper  appellation  of  the 
perichclium  or  fence,  being  an  assemblage  of 
loosely  imbricated  scales,  terminating  in  a  fine 
hair  or  bristle,  rather  than  red  leaves,  ^ut  if 
they  are  not  to  be  regarded  as  forming  a  true 
calyx,  or  part  of  the  real  leaves  of  the  species, 
they  are  at  least  to  be  regarded  as  constituting 
floral  leaves,  both  from  their  contiguity  to  the 
flower  and  analogy  to  the  floral  leaves  and  per- 
fect plants.  In  their  original  distribution  they 
form  generally  a  sort  of  bud,  from  the  centre  of 
which  the  flower  issues,  presenting,  when  first 
discoverable,  the  appearance  of  a  fine  and  mi- 
nute point,  projecting  from  the  bosom  of  the 
leaves.  This  incipient  step  of  growth  is  very 
distinctly  visible  in  the  fertile  flo  wen  of  yiimarta 
hygromehriea^  a,  if 
^  gathered  about  the 

month  of  January, 
which  are  also  ac- 
companied by  a 
number  of  succulent 
pistils,  somewhat 
similar  to  those 
already  described  as 
accompanying  the 
barren  flower,  and 
Hedwig    calls    them 


Hi 


equally  unaccountable. 
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auxiliary  pistils,  but  does  not  pretend  absolutely 
to  determine  their  function,  and  Sir  J.  E.  Smith 
thinks  they  may  perhaps  serve  in  either  case  the 
purpose  of  calyx  or  of  corolla,  or  of  both.  But 
however  this  may  be,  the  parts  of  the  flower 
soon  begin  to  assume  a  different  appearance  as 
the  process  of  fructification  advances,  the  fine 
and  pointed  substances  expanding  into  a  sort  of 
lengthened  cone,  invested  by  a  thin  and  mem- 
braneous integument,  which  is  adherent  at  the 
base  and  summit,  but  inflated  towards  the  mid- 
dle, and  which  Anally  separates  horizontally  into 
two  distinct  portions.  The  under  portion,  which 
is  placed  within  the  fence,  remains,  as  before, 
attached  to  the  base  of  the  fructification,  and  is 
called  the  sheath,  while  the  upper  portion  ad- 
heres abo,  as  before,  to  the  summit  of  fructification, 
which  it  still  partiaUy  invests  in  the  form  of  an 
extinguisher.  In  this  stage  it  has  been  called 
by  some  a  calyx,  by  others  a  corolla.  But  its 
resemblance  to  either  is  so  extremely  slight,  as 
scarcely  to  justify  the  application  of  the  term. 
It  is  more  generally  known,  however,  by  the 
appellation  of  the  calyptra  or  veil,  a  term  suf- 
ficiently expressive  of  at  least  part  of  its  functions, 
marking,  as  it  does,  a  globular  or  urn-shaped  ves- 
sel, which  is  the  capsule  of  the  mosses.  In  some 
species,  this  capsule  is  sessile,  or  very  nearly  so, 
as  in  phascum  muHcum,  but  in  by  far  the  great- 
est number  it  is  elevated  upon  a  fine  and  often 
capillary,  but  conspicuous  pedicle,  as  in  poly- 
trichum  commune;  sometimes  it  is  erect,  and 
sometimes  drooping,  nodding,  or  pendulous. 
I'he  external  surface  is  generally  smooth,  but 
sometimes  it  is  marked  with  longitudinal  fur- 
rows, being,  when  in  a  young  state,  somewhat 
white  or  green,  but  when  in  a  mature  state, 
brown  red  or  yellow.  Like  the  capsules  which 
they  support,  the  pedicles  are  sometimes  erect, 
as  in  Btyum  cyHndricumy  and  sometimes  bent, 
as  in  Bryum  homum.  They  are  generally  soli- 
tary, but  sometimes  also  aggregate,  as  in  Bryum 
UffuUOum^  in  wluch  it  is  no  unusual  thii^  to 
find  five  or  six  of  them  issuing  from  the  same 
point.  In  some  species,  they  are  so  very  short, 
as  to  be  scarcely  perceptible,  and  in  others  they 
are  from  one  to  three  inches  in  length.  The 
surface  is  generally  smooth  and  shining,  though 
sometimes  it  is  rough.  Its  colour  is  sometimes 
white  and  pellucid,  while  in  a  ripened  state  it 
becomes  brown,  yellow,  purple,  or  red.  At  the 
base  it  is  almost  always  sheathed  by  a  thin  and 
membraneous  substance,  the  lower  portion  of 
the  original  veil,  and  sometimes  it  is  slightly 
bulbous.  At  the  summit  it  is  also  often  dis- 
tended into  a  larger  bunch  er  protuberance,  of 
a  globular  or  oval  form,  upon  which  the  capsule 
sits,  as  in  the  genus  splachnum^  which  protu- 
berance is  denominated  the  apophysis.  The 
mouth  of  the  capsule  is  externally  covered  with 
an  operculum  or  lid,  assuming,  in  diflerent  spe- 


cies a  variety  of  different  forms,  and  detaching 
itself  horizontally  when  ripe.  Sometimes  it  is 
flat,  hemispherical,  generally  conical  or  acute. 
In  its  position  it  is  erect,  or  oblique,  or  bent^  or 
crooked ;  on  its  surfeoe  it  is  smooth,  or  straited ; 
in  its  colour  brown,  red,  or  scarlet,  when  ripe. 
If  this  bud  is  stripped  ofi^,  or  detaches  itself  spon- 
taneously, the  mouth  of  the  capsule  is  then 
found  for  the  most  part  to  be  internally  fiir- 
nished  witli  one  or  more  rows  of  fine  teeth,  in 
number  four,  or  a  multiple  of  four,  named  the 
penstomey  sometimes  united  into  one  sei^  and 
sometimes  divided  into  several.  In  some 
families,  however,  it  consists  of  a  single  row  of 
teeth  only,  and  in  others  it  is  altogether  want- 
ing, as  in  the  sphagnum.  The  number  of  the  teeth 
is  aJso  variable  in  different  genera,  though  gen< 
erally  uniform  in  the  same.  In  their  ripened 
state,  they  assume  a  tinge  of  brown,  red,  or 
yellow,  as  does  also  the  lip  of  the  urn  or  cap- 
sule in  which  they  are  inserted.  WitMn  the 
urn,  and  in  the  direction  of  its  longitudinal  axis, 
there  is  situated  a  slender  and  cylindrical  sub- 
stance, as  seen  figure  b,  which  seems  to  beapro- 
longation  of  the  pedicle  pas^g  through  the 
whole  extent  of  the  urn,  and  perforadng  both 
bud  and  veil.  This  oigan  is  designated  by  the 
name  of  the  column,  and  its  sonmiit,  which 
forms  the  apex  of  the  flower,  is  regarded  by 
Hedwig  as  the  style  of  the  mosses.  As  the  uin' 
and  column  are  concentric,  there  is  formed  by 
consequence,  between  the  bmer  saAce  of  the 
one,  and  the  outer  surfioMie  of  the  others,  a  small 
and  cylindrical  cavity,  which  in  the  mature  state 
of  the  fructification  is  filled  with  a  fine  powder, 
consiBting  of  a  multitude  of  spherical  granules, 
of  a  brown,  yellow,  or  greenish  colour,  geoBnUy 
smooth,  but  sometimes  also  dotted  or  prickly. 
These  granules  are  the  seeds  of  the  mosses,  from 
the  sowing  of  which  Hedwig  obtained  a  crop 
of  young  mosses,  in  all  respect  similar  to  the 
parent  plants.  Such  is  a  short  sketch  of  the 
fructification  of  the  mosses,  according  to  the 
observations  of  Hedwig,  and  of  the  theory 
founded  upon  them,  namely,  that  the  mosses  are, 
with  very  few  exceptions,  either  numoscious  or 
dioBcwus  plants,  furnished  with  all  oigans  essen- 
tial to  the  constitution  of  a  flower,  and  produc- 
ing perfiBct  seed ;  a  theory  that  se^ns  at  least 
founded  on  fisKst,  and  that  has  obtained  the  ap- 
probation of  many  succeeding  botanists.  Othos, 
again,  deny  all  the  cryptogamic  dass  the  organs 
of  fiructification  properly  so  called.  Thus  Richard 
remarks:— 

**  We  a;i:ree  with  Necker  in  eonsidcring  the 
plants  designated  by  the  name  of  cryptogamm 
as  entirely  destitute  of  sexual  oigans,  and  are 
of  opinion  that  nothing  in  them  can  reasonably 
be  compared  to  these  parts  as  they  exist  in  phan- 
erogamous plants." 

A  reproductive  coipuscle  of  a  fern  or  a  mu8h« 
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room,  if  (ilaedd  on  the  groundy  will  be  deyeloped 
there;  but  it  will  not  be,  as  in  the  embryo  of  a 
pharerogamotts  plant,  parts  already  fonned,  only 
itdnoed  as  it  w«re  to  th^  rudimentary  state, 
tkt  will  sofioefleively  acquire  a  greater  develop- 
meat;  but,  on  the  contrary,  parts  entirely  new 
win  be  produced.  It  is  not  a  growUi  of  organs 
abesdy  existing;  but  the  tissue  of  the  spantie 
or  repiedttetiYe  corpuscle,  becomes  elongated,  on 
tbe  one  hand  to  sink  into  the  ground  and  form 
i  leot,  when  the  yegetable  is  to  have  one,  and  on 
the  otiier  hand  to  stretdi  up  in  the  opposite  di- 
reetknandionnastem.  In  whaterer  position  a 
sfonh  may  he  placed,  the  part  in  contact  with 
the  etrth  ahrays  elongates  to  form  the  root,  and 
the  <^poeite  part  bec<Mnes  the  stem.  These  two 
agtoa,  therefove,  do  not  exist  previous  to  this 
derelopmeBt,  but  are  produced  by  the  influence 
9i  eertain  eircumstanoea,  which  appear  as  if  for- 
tuitous and  foreign  to  the  very  nature  <^  the 
body  which  produces  them. 

If  we  now  examine  the  parts  which  have  been 
looked  upon  as  the  flowers  by  various  authors, 
we  shall  find  that  their  opinions  respecting  them 
ate  very  discordant;  some  considering  as  male 
flowen  what  others  desopdbe  as  fomale  flowers. 
rhoB^  in  the  mosses,  Linnteus  considers  the  theca 
M  a  male  flower,  Hedwig^  as  a  fnnale  flower, 
iod  Falisot  de  Beauvois  as  a  herm^>farodite 
flower. 

Whenever  these  plants,  as,  for  example,  the 
meema,  |Hceeent  two  v^y  distinct  kinds  of  par- 
ticalar  oigans,  which  have  been  considered  as 
those  <^  fructification,  authors  could  only  have 
been  embarrassed  in  sdecting  this  or  that  for 
the  function  which  they  had  to  attribute  to  it. 
But,  in   the  Jungqrmamiig,  where  there  are 
•ometinies  three  or  four  kiods  of  finciafications 
differing  from  each  other  in  their  external  fimn, 
as  theFB  are  only  two  kinds  of  sexual  oigans, 
the  male  and  the  fomale,  it  would  be  necessary 
hare  to  admit  four.    For,  if  the  name  of  sexual 
organs  has  been  given  to  twoof  these  parts,  why 
should  it  be  denied  to  the  other  two,  whose  in- 
ternal structure  is  the  same,  but  which  difier 
only  in  thdrext^nal  forms,  orin  their  disposition? 
In  die  foms,  on  the  contrary,  in  which  there 
is  evidently  hut  a  single  species  of  fructification 
entirely  formed  of  small  grains^  commonly  en- 
doeed  in  little  membranous  bi^and  which  have 
been  considered  as  seminules  or  seedlets,  where 
aae  the  stamina?    Where  the  stigma  which  has 
received  tiie  influence  of  the  pollen?    Where 
the  pistil  which  has  transmitted  it  to  the  ovules? 
Does  it  afibrd  a  satisfootory  answer  to  these 
qnestioDs  to  say,  as  Micheli  and  Hedwig  have 
done^  that  the  hairs  whidi  are  observed  on  the 
yoBog  leaves  are  the  stamina;  or,  as  Hill  and 
Sehniidel  have  asserted,  that  the  male  flowers 
Me  the  rii^  which  surround  the  receptacles  in 
f^lucfa  the  seminules  are  contained? 


It  must  be  admitted  that  opinions  so  discor- 
dant, and  even  contradictory,  lead  us  to  an  in- 
forence  which  appears  to  be  inevitable,  and  which 
is,  that  the  allied  flowers  of  agamous  plants, 
sometimes  considered  as  containing  stamina,  and 
sometimes  as  containing  pistils,  are  not  in  reality 
flowers,  but  peculiar  organs,  constituting  a  kind 
of  buds,  to  which  nature  has  intrusted  the  re- 
production of  these  singular  plants.  Why,  in 
foot,  riiould  we  wish  to  confine  the  power  of 
nature  within  the  narrow  limits  of  our  concep- 
tions? Her  means  are  as  varied  as  her  power  is 
great ;  and  if  she  has  bestowed  upon  the  agamous 
pUmts  an  aspect  so  diflerent  from  that  of  the 
phanerogamous,  and  given  them  external  organs 
which  often  bear  no  resemblance  to  those  of  the 
latter,  why  might  she  not  also  have  accorded  them 
a  peculiar  mode  of  reproduction,  having  nothing 
similar  to  that  of  phtmerogamous  plants  but  the 
effects  which  it  produces,  in  other  words,  the 
formation  of  the  oigans  by  which  the  species  is 
to  be  perpetuated? 

HepaHcce,  The  reproductive  organs  of  this 
class  of  simple  vegetable  productions,  in  as  far 
as  they  are  yet  known,  are  pretty  much  analo- 
gous to  those  of  the  mosses  ;  but  the  parts  cor- 
responding to  the  stamens  and  pistils  of  perfoct 
plants,  do  not  appear  to  have  been  hitherto  as- 
certained so  satisfactorily  as  to  leave  no  ground 
of  doubt.  In  their  flowering,  however,  they  ap- 
pear also,  like  the  mosses,  to  be  either  monoecious 
or  dieecious,  and,  periiaps,  even  without  excep- 
tion so,  the  example  of  an  hermaphrodite 
flower  being  almost  unknown.  According  to 
Hedwig,  the  barren  flower  of  the  hepatica  which 
can  scarcely  be  said  to  have  any  perceptible 
calyx,  or  corolla,  consists  either  of  small  and 
globular  protuberances,  issuing  from  the  summit 
of  the  plant,  or  from  among  the  leaflets,  or  from 
the  surface  of  the  firond,  constituting  a  viscus 
that  contains  a  powdery  substance,  which  is  the 
pollen,  as  in  Jungermania  ;  or  of  small  and  minute 
granules,  surrounded  with  substances  resembling 
the  succulent  threads  of  the  mosses  and  imbedded 
in  the  body  of  the  frond,  or  in  taiget-shaped 
substances  issuing  from  the  surfoce  of  the  frond, 
and  elevated  in  conspicuous  pedicles.  The  fertile 
flowers  consist  for  the  most  part  of  a  double  en- 
velope, an  outer  and  an  inner,  the  former  corres- 
ponding in  some  degree  to  the  calyx,  and  the 
other,  which  immediately  invests  the  ovary,  and 
is  surmounted  with  the  style,  to  the  corolla  of 
perfect  plants.  The  ovary,  which  in  some  spe- 
cies remains  sessile,  and  in  others  is  elevated  as 
a  pedicle,  opens,  when  ripe,  into  several  longi- 
tudinal ndves,  and  discharges  the  seed.  If  a 
plant  of  jungermania  is  examined,  even  by  the 
naked  eye,  in  an  eariy  stage  of  its  growth,  there 
will  be  seen,  besides  the  general  herbage,  a 
number  of  small  oblong  and  sack-like  substances, 
I  issuing  from  among  the  leaflets,  and  aasumii^ 
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n  position  perpendicular  to  the  surfiuse  of  the 
frond.  These  sacks,  which  are  the  outer  enve- 
lopes of  the  flower,  if  careAilly  opened  np,  will 
be  found  to  contain  an  oblong  or  ^;g-8haped  sub- 
stance, which  is  the  ovary  wrapped  up  in  a 
second  envelope  that  is  perforated  by  the  style. 
If  this  second  envelope  is  more  carefully  stripped 
off,  the  ovary  and  style  will  appear,  accompanied 
with  several  succulent  substances,  resembling 
the  abortive  pistils  of  the  mosses;  and  if  the 
ovary  is  itself  opened  up,  it  will  be  found  to 
consist  of  a  greellish  and  gelatinous  mass,  inter- 
spersed with  a  multitude  of  minute  granules. 
If  the  flower,  instead  of  being  thus  dissected,  is 
allowed  to  ripen  in  the  plant,  the  envelopes  will, 
in  the  progress  of  fructiflcation,  burst  open  at 
the  top,  and  discover  a  small  protruding  globule, 
of  a  black  or  brownish  colour,  and  of  about  the 
size  of  a  millet,  and  which  is  by  and  by  disen- 
gaged entirely  from  them,  and  elevated  onaflne 
and  thread-shaped  pedicle,  from  a  line  to  an 
inch  or  more  in  length.  This  elevated  globule 
is  the  ovary,  which,  when  ripe,  separates  into  four 
longitudinal  valves;  fr^m  the  extreiMties  of 
which  a  number  of  small  spiral  and  elastic 
threads  issue,  to  which  the  seeds  are  attached. 
The  hepaticee,  like  the  mosses,  are  capable  of 
being  propagated  by  the  sowing  of  their  seeds. 
But  it  has  been  observed,  by  Hedwig  and  others, 
tjiat  the  hepatice  produce  also  gems  as  well  as 
seed,  by  which  the  species  are  often  propagated. 
If  a  plant  is  carefully  inspected,  there  will  oc- 
casionally be  observed  a  number  of  small  cup- 
shaped  substances  immersed  in  the  frond,  and 
toothed  at  the  border.  The  cups  are  filled  with 
a  number  of  small  granules  which  are  the  gems. 
AlgcB.  The  fructiflcation  of  the  alge  is  less 
perfectly  known  than  that  of  any  of  the  pre- 
ceding tribes  of  simple  plants ;  but  it  has  re- 
ceived, like  them  also,  considerable  elucidation 
from  the  investigations  of  Hedwig,  particularly 
the  lichens.  In  all  species  of  lichens,  a  plant 
found  abundantly  on  rocks  and  stones,  and  con- 
sisting merely  of  a  frondose  form,  without  stem 
or  root,  there  issues  from  the  edge  or  surfiu^  of 
the  frond,  a  number  of  small  tubercles,  or  wart- 
like substances  of  the  colour  and  texture  of  the 
parent  lichens.  If  one  of  these  is  taken  in  an 
early  state  of  its  growth,  and  divided  by  means 
of  a  verticle  section,  it  will  be  found  to  consist 
of  a  single  or  double  cell,  imbedded  in  the  pulp 
of  the  fr^nd,  and  containing  a  granulated  mass. 
The  contained  granules  are  particles  of  pollen, 
the  maturity  of  which  is  indicated  by  the  chang- 
ing of  the  colour  of  the  tubercle  to  a  deep 
brown,  and  their  escape  by  its  changing  to  black. 
From  a  different  part  of  the  same  plant,  or  from 
a  different  plant  of  the  same  species,  there  are 
also  found  to  issue  a  number  of  cup-shaped  or 
target-shaped  substances,  supported  on  short 
pedicles  of  the  same  contexture  with  the  frond, 


and  of  a  greenish  colour,  but  gradually  becoming 
dark  as  they  ripen.  If  one  of  them  be  now 
divided,  by  xneans  of  a  verticle  section,  it  wiU 
be  found  to  contain  immediately  under  the  black 
crust  at  the  top,  a  number  of  small  and  ^g- 
shaped  substances,  arranged  in  perpendicular  col- 
umns. These  substances  are  the  seeds,  whidi 
finally  escape' through  the  crust.  In  this  species, 
both  the  barren  and  fertile  flowers  are  weD 
shown  in  liehm  physodet.  Such  is  the  theory 
of  Hedwig,  but  Gsrtner,  who  is  also  a  great 
authority  on  this  subject,  contends  that  the 
powdery  substance  ejected  from  the  tai^gets  or 
saucers,  consists  not  of  seeds,  but  of  a  peculiar 
species  of  gem,  which  he  denominates  the  pro- 
page,  and  describes  as  being  a  simple  gem,  witii- 
out  leaves  or  regular  shape ;  sometimes  naked, 
and  sometimes  covered  with  an  envelope,  which 
separating  at  length  from  the  parent  plant,  is 
dispersed  in  the  way  of  seeds,  but  is  not  itself  a 
seed.  In  the  remaining  genera  of  the  algae,  the 
fructiflcation  is,  if  possible,  still  more  obecure, 
exhibiting  no  traces  of  stamens  or  pistils,  or  even 
of  the  warts  and  saucers  of  the  lichens,  but  merely 
a  number  of  small  granules,  irregularly  dispersed 
throughout  the  substance  of  the  plant,  and  ex- 
tricated only  by  its  decay,  which  Hedwig  pre* 
sumes  to  be  seeds,  but  which  Gcrtner  r^ards 
also  as  a  peculiar  species  of  gem,  which  he  caDs 
gcngylusy  describing  it  as  being  a  simple  gem 
without  leaves,  of  a  globular  form  and  solid  con- 
texture, embedded  in  the  bark  of  the  plant,  and 
extracted  only  by  its  decay ;  so  that  it  may  very 
well  be  doubted  whether  tiie  genera  in  question 
do  at  all  produce  perfect  seeds,  or  are  propagated 
by  any  other  means  than  that  of  gems.  In  the 
fiiHy  ^e  interspersed  granules  are  said  to  have  a 
perforation  above  them,  which  the  other  fisunilies 
have  not. 

Fungi,  Bficheli  seems  to  have  been  the  first 
to  detect  what  may  be  regarded  as  the  seeds  of 
the  fimgi ;  but  Hedwig  expected  to  flnd,  and 
tried  also  to  discover  in  them,  as  indeed  in  aD 
cryptogamous  plants,  the  same  sort  of  reproduc- 
tive oi^gans  as  are  found  in  plants  with  conspic- 
uous flowers.  And  from  a  persuasion  that  tiiey 
existed,  and  were  certainly  to  be  detected,  he 
was  in  some  cases,  perhaps,  rather  too  soon  satis- 
fled  of  having  succeeded  in  their  detection.  In 
fluigi  furnished  with  gills  *  and  a  curtdn,  if  the 
inner  surface  of  the  curtain  is  carefully  examined 
with  a  good  magnifier  before  the  time  of  its 
natural  detachment  firom  the  stipe  or  pileusy  there 
will  be  found  adhering  to  it  a  number  of  fine 
and  delicate  threads,  supporting  small  globules, 
and  in  such  as  have  no  curtain,  the  same  sort  of 
substance  may  be  found  adhering  to  tiie  edge  of 
the  pileus.    These  Hedwig  regards  as  stamens. 

*  See  fig.  22,  page  19,  where  6  points  out  the  gills  it 
the  mushroom. 
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If  the  ffik  are  next  examined  in  the  same  man- 
ner, and  about  the  aaine  time,  there  will  be  found 
lestiBg  on  their  edges  or  snrfiGioe  a  number  of 
■nail  tender  cylindrical  substances^  some  of 
which  are  surmounted  bj  a  small  globule,  while 
othefs  are  without  this.  These  he  ooigectures 
tobetheefylesandsnmmitsi.  Similar  substances 
majbe  detected  on  the  other  funilies  of  the 
lime  tribe ;  but  from  the  extreme  minuteness  of 
these  parte,  and  from  their  strong  likeness  to 
the  down  with  which  the  inner  organs  of  vege- 
tables  are  coToed,  it  is  easy  to  perottve  how  yery 
difiicolt  it  must  be  to  decide  upon  their  true 
ebametcr.  BuUiard  does  not  pretend  to  have 
(liicomed,  and  does  not  think  it  necessary  that 
thoe  ihoiild  exist  in  the  fungi,  organs  exactly 
oooMpofidiBg  to  the  stamens  and  pistils  of  con- 
ipicaeue  flowers,  bat  only  oigans  analogous  to 
tbem,  and  capable  of  polbrmiag  similar  ftmc- 
tioii^the  ground  of  which  opinions  he  has  illns- 
tiated  in  his  theory  of  the  fructification  of  the 
fi^gi,  sad  render^  at  least  as  tenat>le  as  any 
thst  haye  been  taken  up  against  him.  Gertncr 
te  also  of  o^nion  that  the  fongi  do  not  in  any 
caie  produce  perfect  seeds,  but  are  propagated 
like  ftd,  by  that  peculiar  i^yecies  of  gem  which 
we  bave  already  alluded  to.  Howeyer  this  may 
be,  one  thing  is  certain,  that  the  fungi  as  wdl  as 
tie  other  simpler  plants,  do  propagate  Unir 
ipecies  by  gems  or  seedsb  In  the  agaricus  and 
otherrfmilar  mudurooms,  this  receptacle  is  the 
giOi^  in  which,  by  tlie  aid  of  a  good  nucrosoope, 
about  the  time  th»»  curtain  bursts,  there  may  be 
observed,  on  ndsing  np  a  small  p<Hiion  of  their 
iat  Mirfilce,  a  nun^ber  of  small  minute  granules 
imbedded  in  their  aabstanoe ;  these  granules  are 
the  seeds  or  genu^  which,  in  a  ripened  state,  are 
^ieehaiged  in  suda  numbers  and  with  such  foroe, 
that  a  piece  of  white  paper  put  under  the  plant 
will  sson  be  found  covered  with  a  fine  brown 
powder.  In  the  holehm  this  receptacle  b  the 
tubes.  In  the  mumldg  H  w  the  ^obule,  sur- 
BKNmtiDg  the  thread-shaped  pedide  or  stipe ;  in 
the  dbfttrte  it  is  oyer  the  general  suifiM^ 


CHAP  XV. 

OF  FECUSDATZOIf. 

Thb  disooyery  of  the  male  and  female  organs 
in  pleats  opened  a  new  fidd  of  observation,  by 
^ineting  attention  to  the  mode  of  action  which 
tbqr  exercise  npon  each  other. 

Until  of  late  years,  the  mechanum  of  fecunda- 
tian  in  {^anta  was  as  little  understood  as  that  of 
^waals^  It  was  known,  however,  that  the  female 
^^pok  bfecnndated;  that  the  ovules  or  rudiments 
of  the  seeds  contained  in  the  ovary  become  fit  for 


being  developed,  and  for  subsequently  reproduc- 
ing predsely  simihir  individuals,  whenever  the 
pollen,  contained  in  the  cells  of  the  stamen,  has 
exercised  its  influence  npon  the  stigma.  But  the 
nature  of  the  influence  which  the  pollen  exer- 
eisas  upon  the  st%ma  waB  entirely  unknown. 
The  recent  inquiries  of  various  observers,  have 
thrown  much  light  on  this  important  question, 
and  have  shown  that,  in  plants,  fecundation 
appears  to  have  the  same  mechanism  as  in  ani- 


Here,  as  in  her  other  worksy  we  find  oceamon 
to  admire  the  wisdom  of  Nature,  and  the  per- 
fection which  she  gives  to  the  instruments  which 
she  employs.  Animals,  possessed  of  the  feiculty 
of  moving,  and  able  to  shift  at  will  from  one 
place  to  another,  generally  have  the  oigans  of 
generation  separated  on  two  individuals  of  the 
same  species.  The  male,  at  determinate  periods, 
excited  by  an  internal  feelmg,  seeks  out  and  ap- 
proaches the  female.  Plants,  on  the  other  hand, 
destitute  of  the  locomotive  fiiculty,  irrevocably 
fixed  to  the  place  in  which  their  existence  hiM 
conmienoed,  and  destined  to  grow  and  die  in  it, 
geneially  have  the  two  sexes  combined,  not  only 
in  the  ssEme  individual,  but  in  most  cases  even 
in  the  same  flower.  Thus  hermaphrodism  is 
very  common  in  plants. 

There  are  some,  however,  which  might  at  first 
sight  seem  less  fiivourably  situated,  and  in  which 
fecundatiim  might  appear  to  be  left  by  nature 
to  chance,  such  as  the  monoedous  and  didedous 
plants.  In  them  the  two  sexud  oigans  are 
separated  firom  eadi  other,  and  often  removed  to 
great  distances.  But  here  also  we  find  teason 
to  admire  the  wisdom  of  Nature.  As  in  animals 
the  lidcundating  substance  is  fluid,  the  mde  organ 
must  in  them  act  directly  upon  Uie  femde  organ 
before  fecundation  can  be  efiected.  If  it  had 
been  of  the  same  nature  in  plants  as  in  animals, 
ftcnndation  would  doubtless  have  experienced 
the  greatest  obstacles  in  the  monoedous  and  di- 
ceeious  spedes.  But  in  vegetables  the  poUen 
exists  in  the  form  of  a  powder,  whose  particles 
are  lig^t  and  extremely  minute,  so  that  they 
can  be  transported  in  the  atmosphere  to  distances 
which  are  often  inconceivable. 

It  may  also  be  remarked  that,  in  monoedous 
plants,  the  nude  flowere  are  generally  situated 
at  the  upper  part  of  the  plant,  so  that  the  pollen, 
on  escaping  frorm  the  cells  of  the  anther,  falls 
naturally,  and  by  its  own  weight,  upon  the 
female  flowers,  which  are  placed  lower. 

Hermaphrodite  flowers  are  unquestionably 
those  in  which  all  the  circumstances  are  most 
fiivourable  to  fecundation,  the  two  sexual  oigans 
being  in  them  placed  in  the  same  flower.  The 
function  commences  the  moment  the  cells  of  the 
anther  open  to  allow  the  pollen  to  escape. 
There  are  plants  in  which  the  adherency  of  the 
anthers  permits  fecundation  to  take  place  before 


Digitized  by 


Google 


82 


HISTORY  OP  THE  VEGETABLE  KINGDO^^. 


the  perfect  expansion  of  the  flower;  bnt,  in  the 
greatest  number  of  vegetables,  this  phenomenon 
does  not  happen  until  after  the  floral  envelopes 
have  opened  and  spread  out.  In  certain  herma^ 
phrodite  flowers,  the  length  or  shortness  of  the 
stamina,  compared  with  the  pistil,  might  at  first 
seem  to  present  an  obstacle  to  fecundation ;  but, 
as  already  remarked,  when  the  stamina  are 
longer  than  the  pistil,  the  flowers  are  generally 
erect,  whereas  in  those  which  have  the  stamina 
shorter  than  the  pistil,  they  are  reversed.  We 
need  not  point  out  how  much  this  arrangement 
must  facilitate  the  act  of  fecundation.  When 
the  stamina  are  as  long  as  the  pistils,  the  flowers 
are  either  erect  or  pendulous. 

To  &vour  the  emission  of  the  pollen,  and 
place  it  in  contact  with  the  stigma,  the  sexual 
organs  of  many  plants  perform  very  sensible 
motions.  Thus,  to  recur  to  examples  already 
alluded  to,  at  the  period  of  fecundation,  the 
eight  or  ten  stamina  which  compose  the  flowers 
of  the  rue  rise  succesdvely  towards  the  stigma, 
deposit  part  of  their  pollen  upon  it,  and  then 
foil  outwards. 

The  stamina  of  sparmannia  A/ricana  and  the 
barberry  when  irritated  with  the  point  of  a 
needle,  contract  and  approach  each  other. 

In  several  genera  of  the  family  of  Urticese,  in 
the  pellitory  and  the  paper  mulberry,  the  stamina 
are  bent  towards  the  centre  of  the  flower,  and 
beneath  the  stigma.  At  a  certain  period,  they 
rise  elastically,  like  so  many  springs,  and  cast 
their  pollen  upon  the  female  oigan. 

In  the  genus  JTolmta,  the  ten  stamina  are 
placed  horizontally  at  the  bottom  of  the  flower, 
and  their  anthers  are  enclosed  in  an  equal  number 
cf  small  pits,  which  are  perceived  at  the  base  of 
the  corolla.  To  produce  fecundation,  each  of 
the  stamina  bends  a  little  upon  itself,  in  order 
to  disengage  its  anther  from  the  little  cavity 
which  contains  it.  It  then  rises  above  the  pistU, 
and  pours  its  pollen  upon  it. 

The  female  organs  of  certain  plants  appear  in 
like  manner  to  perform  motions  which  depend 
upon  their  greater  irritability  during  the  period 
of  fecundation.  Thus  the  stigma  of  the  tulip, 
and  several  other  liliaces,  swells  and  appears 
mobter  at  that  time.  The  two  laminc  which 
form  the  stigma  of  the  mimulus  come  together 
whenever  a  little  mass  of  pollen,  or  a  foreign 
body  of  any  kind,  happens  to  touch  them.  It 
even  appears,  according  to  the  observations  of 
Lamarck  and  Boiy  St  Vincent,  that  some  plants 
develope  a  very  sensible  heat  at  this  period. 
Thus,  in  <irum  Italicumy  and  some  other  plants 
of  the  same  family,  the  spadix  which  sup- 
ports the  flowers  disengages  a  quantity  of  heat 
sufficient  to  be  felt  by  the  hand  that  touches 
it. 

Many  aquatic  plants  have  their  flower  buds 
at  first  under  water.    They  are  seen  gradually 


to  approach  the  surfiice,  emerge,  and  expand,  to 
descend  again  after  fecundation  has  taken  place, 
and  ripen  their  seeds  under  the  water. 

Fecundation  may  be  effected,  however,  in 
plants  that  are  entirely  submersed.  Thu%  Ba- 
mond  found,  in  the  bottom  of  a  lake  among  the 
Pyrenees,  the  r€munculus  oquaHlis  covered  with 
water  to  the  height  of  several  feet,  and  yet  bear- 
ing flowers  and  perfectly  ripe  fruits.  Fecunda- 
tion had  therefore  been  effected  in  the  midst  of 
the  liquid.  M.  Batard  afterwards  found  the 
same  plant  in  similar  circumstances.  He  made 
the  curious  remark  that  each  flower,  thus  sub- 
mersed, contained  a  quantity  of  air  within  its 
membranes,  previous  to  its  expansion,  and  that 
fecundation  was  effected  through  the  medium 
of  that  fluid.  The  air  which  he  thus  found  en- 
closed in  the  floral  envelopes  was  evidently  de- 
rived from  vegetable  expiration. 

This  observation,  the  accuracy  of  which  has 
since  been  repeatedly  verified,  explains  perfectly 
the  mode  in  which  submersed  plants  are  fecun- 
dated, when  they  are  furnished  with  floral  ^i- 
velopes;  but  it  is  totally  inapplicable  to  vegeta- 
bles destitute  of  the  calyx  and  corolla,  the  fecun- 
dation of  which  b  effected,  although  their  flowers 
are  entirely  submersed. 

But  admitting  that  the  pollen  b  conveyed  to 
the  stigma  by  the  means  above  stated,  how  is  it 
thence  conducted  to  the  ovary?  It  was  at  one 
time  generally  supposed  that  the  pollen  b  con- 
ducted from  the  stigma  to  the  ovary  by  means 
of  a  longitudinal  canal  perforating  the  style. 
Thb  canal  b  distinguishable  in  many  of  the 
liliaceous  plants,  in  which  it  seems  indeed  to 
constitute  the  passage  of  the  pollen,  particularly 
from  the  phenomenon  of  the  amaryllu  formoM- 
immOy  the  fluid  exuding  from  the  stigma  of 
which  returns  agidn  through  the  perforation  of 
the  style  tinged  with  yellow,  the  colour  of  the 
pollen.  But  the  existence  of  the  canal  in  ques- 
tion, though  distinguishable  in  the  amaryiUs 
formonssima^  and  otiier  liliaceous  plants,  cannot 
be  admitted  as  a  universal  property  of  the  style, 
at  least  it  cannot  be  detected.  And  if  it  b  so 
very  fine  as  to  escape  all  observation,  then  it 
could  not  admit  the  particles  of  pollen,  which  ax« 
in  some  cases  compuatively  large,  as  in  marvel 
of  Peru ;  the  pollen  of  which  exceeds  the  style 
itself  in  diameter,  and  could  not  consequently 
be  admitted  by  a  central  canal. 

But  in  order  to  effect  the  impregnation  of  the 
seed  it  b  not  necessary  that  the  particles  of  pol- 
len should  enter  the  style  entire.  The  finer 
part  of  their  contents  is  sufficient,  and  b  indeed 
the  only  effective  part  in  the  act  of  fecundation : 
so  that  whether  we  regard  it  as  a  subtle  and 
elastic  vapour  with  Grew  and  Adanson;  or 
merely  as  an  oily  and  gelatinous  fluid  exuding 
or  exploding  from  the  globule ;  still  it  will  ad- 
mit of  being  conducted  through  the  channel  of 
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the  tubes  of  the  style,  although  no  central  canal 
flfaoold  exist  in  it. 

But  another  question  has  also  arisen  out  of 
the  subject  with  regard  to  the  quantity  of  pollen 
oeceanry  to  effect  impregnation.    Adanson  was 
of  c^dnion  that  the  smallest  poesLble  particle,  if 
eofureyed  to  the  OTary,  is  sufficient.      But  this 
opinion  is  supported  by  no  proof,  and  b  even  con- 
tia^cted  by  lat^  observation ;  the  merit  of  hay- 
ing ascertained  the  &ct  seems  due  to  Koelreuter, 
ihoae  experimoits  are  dedrnve  of  the  question. 
The  ^obules  of  pollen  contained  in  all  the  anthers 
of  an  indiTidual  flower  of  Mbiscus  syriaeusy  were 
4863,of  which  fifty  or  sixty  at  least  were  necessary 
to  effect  a  c(»nplete  impregnation.    For  when 
the  attempt  was  made  with  a  smaller  number, 
tlie  seeds  were  not  all  ripened,  though  those  that 
were  ripened  were  perfect.    Ten  globules  were 
the  least  by  which  the  impr^;nation  even  of  a 
angle  seed  could  be  effected  in  this  plant.     But 
ia  the  mirabiUa  jalappa   and   UmgiflorOy  the 
flowers  of  which  contuned  about  300  globules 
of  pollen,  two  or  three  were  found  sufficient  for 
impregnation,  as  the  seed  was  not  improyed  by 
the  application  of  more.    It  was  also  found  that 
the  impr^;natum  of  flowers  haying  two  or  more 
styles,  was  completely  effected,  even  when  the 
pollen  was  applied  but  to  one  of  them  ;  which 
shows  that  there  is  a  communication  between 
an  the  styles,  and  consequently  between  all  the 
gomms. 

Admittir^  that  the  pollen  is  conducted  to  the 
ovary  thrcragh  the  dumnel  of  the  tubes  of  the 
atyk,  how  after  all  is  the  ovary  fecundated ;  or 
the  seed  rendered  fertile!  On  this  subject  na- 
turalists have  been  much  divided  ;  and  accord- 
ing to  theirseveral  opinions  they  have  been  classed 
under  ^  respective  appellations  of  ovarists, 
animalenlista^  and  epigenisists. 

Theory  rfthe  avarisi.  According  to  the  opi- 
nion of  the  first  class,  the  embryo  pre-exists  in 
the  ovaiy,  and  is  fecundated  by  the  as^encj  of 
the  pollen  as  transmitted  to  it  through  the  style. 
This  seems  to  have  been  the  opinion  of  Grew, 
who  says  expressly  in  his  Anatomy  of  Plants, 
that  when  the  summits  of  the  stamens  open,  and 
the  polkti  is  discharged  upon  the  pistil,  some 
subtii  and  vivifying  effluvium  escapes ;  which, 
descending  through  the  medium  of  the  style,  im- 
pregnates the  embryo.  Bonnet  and  Haller  seem 
to  hsve  been  of  the  same  opinion  also,  as  well 
as  many  other  eminent  naturaUsts.  But  the 
nM»t  convincing  evidence  in  support  of  the  opi- 
1DGI1  of  the  ovarists  is  that  which  has  been  pro- 
duced by  Spallanzani,  as  founded  on  a  series  of 
obsenrations  on  the  flowers  of  the  spartium 
jmenm.  This  plant  was  chosen  on  account  of 
its  producing  at  the  same  time  flowers  in  all  the 
^faent  stages  of  progress.  His  first  observa- 
tioiif  were  made  upon  flower  buds  not  yet  ex- 
pnded:  they  seemed  to  form  a  compact  and 


solid  body ;  but  upon  being  dexterously  opened, 
the  petals,  which  were  yet  green,  were  with  some 
difficulty  discovered,  then  the  stamens,  and  then 
the  pistil.  The  powder  of  the  anthers  was  even 
perceived  imbedded  in  a  glutinous  substance ; 
when  the  pistil  was  fireed  horn  the  surrounding 
integuments,  and  attentively  viewed  with  a  good 
glass,  the  pod  was  also  discovered  of  about  1  ^ 
line  in  length.  Several  protuberances  were  seen 
upon  its  sides ;  which,  upon  opening  it  longitud- 
inally, were  found  to  be  occasioned  by  the  seeds, 
which  though  but  small  globules,  were  already 
discoverable,  arranged  in  their  natural  order,  and 
attached  by  filaments  to  the  interior  of  the  pod. 
Upon  dissection,  they  did  not  exhibit  any  ap- 
pearance of  the  several  parts  and  membranes 
into  which  the  mature  seed  may  be  divided ;  but 
a  spongy,  homogeneous  mass.  Flowers  in  the 
same  state  of  forwardness  were  not  fully  ex- 
panded till  twenty  days  after.  On  dissecting 
buds  of  a  larger  size  the  petals  were  found  to  be 
somewhat  yellowish  and  less  compact ;  and  the 
powder  of  the  anthers  was  thrown  out  by  the 
slightest  agitation ;  but  the  lobes  and  plantlet 
were  not  yet  perceptible  in  the  seeds. 

On  the  eleventh  day  after  the  flowers  liad  fal- 
len, that  is,  after  impregnation  had  taken  place, 
the  seeds,  which  were  formerly  globular,  began  to 
assume  the  figure  of  an  heart,  attached  to  the 
pod  by  the  basis,  and  exhibiting  the  appearance 
of  a  white  point  towards  the  apex.  And  when 
the  heart  was  cut  op^ii  longitudinally,  the  white 
point  proved  to  be  a  small  cavity  enclosing  a 
drop  of  liquid. 

On  the  twenty-fifth  day  after  the  flowers  had 
fallen,  the  cavity  was  much  enlaiged  towards  the 
base;  but  was  still  full  of  the  liquid,  in  the 
midst  of  which  there  appeared  a  small  and  semi- 
transparent  body,  of  a  yellowish  colour  and 
gelatinous  consistence,  fixed  by  its  two  extrem- 
ities to  the  opposite  sides  of  the  cavity.  In  a 
month  aft^  the  flower  had  fellen,  Uie  hearts 
shi^>ed  seeds  became  kidney-shaped.  In  forty 
days  aftsr  the  flower  had  fellen,  the  cavity 
was  quite  filled  up  with  the  body  that  had 
been  generated  within  it;  and  which  was  now 
found  to  consist  of  a  thin  and  tender  mem- 
brane enveloping  the  two  seed-lobes,  between 
which  the  planUet  attached  to  the  lower  ex- 
tremity was  also  perceptible.  And  hence  the 
seed  was  now  visibly  complete  in  all  its  parts. 

From  these  and  a  varietyof  other  observations 
on  a  number  of  other  species,  all  of  which  ex- 
hibited similar  appearances  in  the  generation  of 
the  seed,  Spallanzani  concludes  that  the  seeds 
pre-exist  in  the  ovary  before  the  access  of  the 
pollen,  by  which  they  are  merely  rendered  fer- 
tile ;  and  contends  that  the  embryo,  though  not 
previously  perceptible,  may  yet  previously  exist 

The  theory  of  the  ovarists  is  supported  also 
by  G«rtner,  who  describes  the  ve^table  egg  as 
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pre-existing  in  the  ovaiy,  where,  fdmifihed  with 
its  proper  integuments,  it  waits  the  fecundating 
influence  of  the  pollen,  which  is  necessary  to  its 
complete  development ;  so  that  it  requires  in  &ct 
the  exertion  of  two  dirtinct  energies  to  hring  it 
to  perfection,  the  vital  principle,  and  the  sem- 
inal ;  the  former  generating  and  oiganizing  the 
difierent  parts  of  which  the  egg  consists  in  com- 
mon with  the  other  parts  of  the  plant ;  and  the 
latter  communicating  to  the  egg  thus  formed  a 
distinct  vegetable  life. 

Theory  cfthe  ammaleules.  But  the  theory  of 
the  ovarists  is  not  without  its  difficulties ;  for  as 
the  embryo  is  never  found  to  make  its  appear- 
ance till  after  fecundation,  it  has  been  thought 
that  it  must  necessarily  pre-exist  in  the  pollen 
of  the  anther;  from  which  it  is  conveyed  to  the 
ovaiy  through  the  medium  of  the  style,  and 
afterwards  matured.  This  theory  was  founded 
upon  that  of  Leu wenhoeck,  with  regard  to  animal 
generation ;  which  supposes  the  pre-existenoe  of 
animalcules  in  the  seminal  principle  of  the  male ; 
the  animalcules  being  conveyed  in  eoitu  to  the 
ovary  of  tlie  female,  where  sJone  they  are  cap- 
able of  development.*  Hence  it  has  been  de- 
nominated the  theory  of  the  animakulists,  and 
transferred  to  the  esse  of  vegetables  by  Morland, 
Needham,  Gleichen,  and  others,  who  regard  the 
pollen  as  being  a  congeries  of  seminal  plants,  one 
of  which  at  least  must  be  conveyed  to  the  ovary 
entire  before  it  can  become  prolific. 

But  if  the  embryo  pre-exists  in  the  pollen, 
may  it  not  be  detected  by  inspection  before  im- 
pregnation takes  place  ?  Spallanzani  examined 
the  pollen  in  its  ripe  and  perfect  state  with  great 
care,  and  under  glasses  of  the  highest  magnify- 
ing powers,  but  could  distinguii^  nothing  ex- 
hibiting the  appearance  of  an  embryo.  It  may 
be  said,  however,  that  the  embryo  must  still  be 
supposed  to  pre-exist  in  the  pollen,  though  not 
vinble,  as  Spallanzani  has  said  of  its  pre-exis- 
tence  in  the  ovary ;  and  that  its  invisibility  is 
no  proof  of  its  non-existence.  The  animalculists 
have  no  doubt  a  right  to  offer  this  reply ;  but  as 
the  embryo  is  not  visible  whether  in  the  ovary  or 
pollen,  till  after  fecundation  has  taken  place,  no 
conclusion  can  be  drawn  on  either  side  from  the 
circumstance  of  its  invisibility. 

But  admitting  that  the  invisibility  of  the 
embryo  is  no  proof  of  its  non-existence  in  the 
pollen,  the  total  want  of  a  passage,  in  most 
styles,  fit  to  conduct  the  particles  of  poll«i  en- 
tire, exposes  this  theory  to  the  most  serious  ob- 
jections, if  it  does  not  rather  render  the  alleged 
mode  of  impregnation  altogether  impracticable. 
And  if  a  passage  of  sufficient  width  were  found 
to  exist  even  in  all  styles,  still  the  probabilities 
of  the  two  cases  are  in  fiivour  of  the  ovarist. 
For  if  the  embryo  is  to  pre<^xist  at  all,  is  it  not 


♦  PhU.  Trana.  Na  145,  p.  74. 


more  likely  that  it  should  pre-exist  in  the  ovary, 
where  it  is  to  be  brought  to  maturity,  than  that 
it  shmild  first  be  generated  in  one  organ  or  jUanty 
and  then  transferred  to  another  to  be  developed! 
Is  it  not  also  most  extraordinary  that  the  em- 
bryo should  so  invariably  assume  the  same  posi- 
tion in  the  same  species  of  seed,  if  it  is  merely 
conducted  to  the  ovary  from  a  different  organ  or 
plant,  and  introduced  as  it  w^e  at  random! 
And  b  not  the  doctrine  of  the  ovarist  counten- 
anoed  from  the  analogy  of  the  process  for  which 
he  contends  to  that  of  the  generation  of  the  ani- 
mal egg,  which  is  produced  ^mplete  in  all  its 
integral  and  distinct  parts  even  without  the  co- 
operation of  the  male,  though  still  destitute  of 
the  principle  of  fertUi^  ?  And  finally,  is  it  not 
further  countenanced  from  the  fact  of  the  ap- 
parent and  numerical  perfection,  of  parts  often 
observable  in  the  fruit  of  insulated  female  plants, 
in  which  the  embryo  is  not  always  wanting,  but 
only  not  fecundated !  For  which  reasons  the 
theory  of  the  ovarist  seems  to  be  much  more 
consonant  to  truth  than  that  of  the  animal- 
eulist. 

Theory  of  the' Epigenuie^.  But  the  diffi- 
culties inseparable  from  both  theories,  together 
with  the  phenomenon  of  hybrid  productions, 
have  given  rise  also  to  a  third ;  this  is  the  theory 
of  the  epigenisists,  who  maintain  that  the  em- 
bryo pre-exists  neither  in  the  ovary  nor  poUen, 
but  is  generated  by  the  union  of  the  fecundat- 
ing principles  of  the  male  and  female  oigans; 
the- former  being  the  fluid  issuing  from  the  pol- 
len when  it  explodes ;  and  the  latter,  the  fluid 
that  exudes  from  the  surfiftoe  of  the  stigma  when 
mature.  As  applicable  to  the  case  of  plants 
this  theory  has  been  stoutly  defended  by  Koel- 
reuter,  who  adduces  in  support  of  it  a  variety  of 
experiments  instituted  with  a  view  to  ascertain 
the  feet  by  means  of  impregnating  the  ovary  of 
one  species  with  poUen  taken  from  another^  in 
which  cases  the  plant  obtained  from  the  seed 
uniformly  exhibited  a  combination  of  the  charac- 
ters of  both  q>ecies.  The  following  is  a  most 
prominent  example,  being  the  result  of  his  ex- 
periments on  tUooCiana  rusHca  and  poMcuUUa ; 
the  former  having  ^g-shaped  leaves^  with  a 
short  and  yellow  corolla  approaching  to  green ; 
and  the  latter  having  roundish  or  cordated  leaves, 
with  a  green  corolla  approaching  to  yellow,  and 
a  stem  longer  by  one  half.  A  flower  of  the  for- 
mer species  was  accordingly  deprived  of  all  its 
stamens,  and  fecundated  with  pollen  from  a  plant 
of  the  same  species.  The  plant  raised  frexn  the 
seed  thus  obtained  was  an  hybrid,  exhibiting  in 
all  its  parts  an  intermediate  character  betwixt 
the  two  species  from  which  it  sprang.  The 
stamens  of  this  hybrid,  as  well  as  of  all  others 
he  ever  raised,  were  imperfect;  but  when  its 
pistils  were  impregnated  with  pollen  frt>m  the 
paniculata  as  before,  the  new  hybrid  obtained 
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from  the  seeds  now  produced  was  more  like  a 
pmucui^ia  than  idrmeriy ;  and  when  the  experi- 
meat  was  oontiniied  through  seTeial  saocessire 
gfaeratJons,  it  was  at  last  o<mverted  into  a  per- 
fect ^onsctitoa.* 

This  is  thought  to  ba  an  infidHble  demonstra- 
doQ  of  the  truth  of  the  doctrine  of  the  epigen- 
Buts^  Bat  why  may  not  the  pollen  of  one  spe- 
cies of  phmt  he  allowed  to  produce  some  partien- 
lar  diange  upon  the  development  of  the  embryo 
of  another  species,  although  that  embryo  should 
be  supposed  to  have  pre-existed  in  the  OTary? 
The  action  of  the  pollen  thus  introduced  must 
awMmnt  to  something;  and  it  is  just  as  difBcult 
to  coDceiye  how  an  individual,  whether  proper 
or  hybrid,  should  be  generated  from  the  union  of 
the  seminal  principles  of  two  plants  of  the  same 
or  of  a  different  species,  as  from  the  peculiar 
effect  of  tiie  pollen  of  the  same,  or  of  a  different 
spedeoy  upon  an  embryo  already  existing.  But 
the  doctrine  is  yet  liable  to  a  much  more  serious 
objection;  for  if  the  seed  is  generated  from  the 
nnion  of  two  fecundating  principles  which  form 
an  intermediate  offispring,  then  female  plants  of 
the  class  dkeda  ought  occasionally  to  produce 
Keds  whose  offspring  shall  be  hermapkrodiUy  or 
al  least  wumaoeum$y  which  was  never  yet  known 
to  happen. 

Although  the  arguments  of  the  epigenisists  are 
by  no  means  satisfoctory,  yet  it  cannot  be  denied 
that  hybrid  productions  partake  of  the  proper- 
tifls  both  of  the  male  and  female  firom  which  they 
spriDg.  This  was  long  ago  proved  to  be  the  fact 
by  Bradley,  and  more  recently  confirmed  by 
the  experiments  of  Mr  Knight;  as  well  as 
bappily  converted  to  the  advantage  of  the  culti- 
vator. Observing  that  farmers  who  rear  cattle 
improve  the  progeny  by  means  of  crossing  the 
bretd,  he  presumed  from  analogy  that  the  same 
tiDprovement  might  be  introduced  into  vege- 
tabka.  His  principal  object  was  that  of  procur- 
ing new  and  improved  varieties  of  the  apple  and 
pear,  to  supply  the  place  of  such  as  had  become 
diseased  and  unproductive,  by  being  cultivated 
beyond  the  period  which  nature  seems  to  have 
assigned  to  their  perfection.  But  as  the  neces- 
sary slowness  of  all  experiments  of  the  kind, 
wiUi  regard  to  the  fruit  in  question,  did  not  keep 
pace  with  the  ardour  of  his  desire  to  obtain  in- 
formation on  the  subject,  he  was  induced  to  in- 
itttote  some  tentative  experimentsuponthecom- 
mon  pes,  a  plant  well  suited  to  his  purpose,  both 
from  its  quickness  of  growth,  and  from  the 
laaay  varieties  in  form,  size,  and  colour,  which 
it  afforded.  In  1787,  a  degenerate  sort  of  pea 
was  growing  in  his  garden  which  had  not  re- 
«wwed  its  former  vigour  even  when  removed  to 
a  bettM*  soU.  Being  thus  a  good  subject  of  ex- 
pcrimeDt)  the  male  organs  of  a  dozen  of  its  im- 
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mature  blossoms  were  destroyed,  and  the  female 
organs  left  entire.  Whra  the  blossoms  had  at- 
tained their  mature  state,  the  pollen  of  a  very 
large  and  luxuriant  gray  pea  was  introduced  into 
the  one  half  of  them,  but  not  into  the  other.  The 
pods  of  both  grew  equally ;  but  the  seeds  of  the 
half  that  were  unimpregnated  withered  away, 
without  having  augmented  beyond  the  size  to 
which  they  had  attained  before  the  blossoms  ex- 
panded. The  seeds  of  the  other  half  were  aug- 
mented and  matured  as  in  the  ordinary  process 
of  impregnation ;  and  exhibited  no  perceptible 
difference  from  those  of  other  plants  of  the  same 
variety,  perhi^s,  because  the  external  covering 
of  the  seed  was  furnished  entirely  by  the  female. 
But  when  they  were  made  to  vegetate  in  the 
succeeding  ^ring,  the  effect  of  the  experiment 
was  obvious.  Tfa«  plants  rose  with  great  lux- 
uriance, indicating  in  their  stem,  leaves,  and  fruit, 
the  influence  of  this  artificial  impregnation ;  the 
seeds  produced  were  of  a  dark  gray.  By  im- 
pregnating the  flowers  of  this  variety  wiUi  the 
pollen  of  others,  the  colour  was  again  changed, 
and  new  varieties  obtained  superior  in  every  res- 
pect to  the  original  on  which  the  experiment 
was  first  made,  and  attaining,  in  some  cases,  to  a 
height  of  more  than  twelve  feet.  In  these  ex- 
periments it  wasobserved  that  the  plant  had  a 
stronger  tendency  to  produce  coloured  blossoms 
and  seeds  than  white  ones.  For  when  the  pol- 
len of  a  coloured  blossom  was  introduced  into  a 
white  one,  the  whole  of  the  future  seeds  were 
coloured.  But  when  the  pollen  of  a  white  blos- 
som was  introduced  into  a  coloured  one,  the 
whole  of  the  future  seeds  were  not  white. 

Mr  Ejiig^t  thinks  his  experiments  on  this 
subject  afford  examples  of  superfetation,  a  phe- 
nomenon the  existence  of  which  has  been  ad- 
mitted amongst  animals,  but  of  which  the  proof 
amongst  vegetables  is  not  yet  quite  satisfoctory. 
Of  one  species  of  superfetation  Mr  Knight  had 
certainly  produced  examples;  that  is,  when,  by 
impregnating  a  white  pea  blossom  with  the  pol- 
len both  of  a  white  and  gray  pea,  white  and  gray 
seeds  were  obtained.  But  of  the  other  species 
of  superfetation  in  which  one  seed  is  supposed  to 
be  the  joint  issue  of  two  males,  the  example  is  not 
qrdte  satisfiictory .  Such  a  pixKluction  is  perhaps 
possible,  and  further  experiments  may  probably 
ascertain  the  fact ;  but  it  seems  to  be  a  matter 
of  mere  curiosity,  and  not  apparently  connected 
with  any  views  of  utOity.  But  the  utility  of 
the  experiments,  in  as  far  as  they  show  the 
practicability  of  improving  the  species,  is  very 
obvious.  And  the  ameliorating  effect  is  the  same 
whether  by -the  male  or  fbmale ;  as  was  ascer- 
tained by  impregnating  the  largest  and  most 
luxuriant  plants  with  the  pollen  of  the  most 
diminutive  and  dwarfish,  or  the  contrary.  By 
whidi  means  any  number  of  varieties  may  be 
obtidned,  according  to  the  will  of  the  experi- 
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menter,  amongst  which  some  will  no  doubt  be 
suited  to  all  soils  and  situations.  Mr  Knight's 
experiments  of  this  kind  were  extended  also  to 
wheat ;  but  not  with  equal  success.  For  though 
some  very  good  yarieties  were  obtained,  yet  they 
were  found  not  to  be  permanent. 

But  the  success  of  his  experiments  on  the 
apple-tree  were  equal  to  his  hopes.  This  was 
indeed  his  principal  object,  and  no  means  of  ob- 
taining a  successful  issue  were  left  untried.  The 
plants  which  were  obtained  in  this  case  were 
found  to  possess  the  good  qualities  of  both  of  the 
yarieties  employed,  uniting  the  greatest  health 
and  luxuriance,  with  the  finest  and  best  flav- 
oured fruit. 

Many  experiments  of  a  similar  nature  were 
tried  on  other  plants  also ;  from  which  it  ap- 
peared that  improved  varieties  of  every  fruit  and 
esculent  plant  may  be  obt^ed  by  means  of  ar- 
tificial impregnation,  as  they  were  obtained  in 
the  cases  already  stated.  Whence  Mr  Knight 
thinks  that  this  promiscuous  impregnation  of 
species  has  been  intended  by  nature  to  take  place, 
and  that  it  does  m  fact  often  take  place,  for  the 
purpose  of  correcting  such  accidental  varieties  as 
arise  from  seed,  and  of  confining  them  within 
narrower  limits.  All  which  is  thought  to  be  coun- 
tenanced from  the  consideration  of  the  variety 
of  methods  which  nature  employs  to  disperse 
the  pollen,  whether  by  the  elastic  spring  of  the 
anthers,  the  aid  of  the  winds,  or  the  instrumen- 
tality of  insects. 

But  although  he  admits  the  existence  of  vege- 
table hybrids,  that  is,  of  varieties  obtained  from 
the  intermixture  of  different  species  of  the  same 
genus,  yet  he  does  not  admit  the  existence  of 
vegetable  mules,  that  is,  of  varieties  obtained  from 
the  intermixture  of  the  species  of  different 
genera;  in  attempting  to  obtain  which  he  could 
never  succeed,  in  spite  of  all  his  efforts.  Hence 
he  suspects  that  where  such  varieties  have  been 
supposed  to  take  place,  the  former  must  have 
been  mistaken  for  the  latter.  It  may  be  said, 
indeed,  that  if  the  case  exists  in  the  animal 
kingdom,  why  not  in  the  vegetable  kingdom  ? 
to  which  it  is  perhaps  difficult  to  give  a  satis- 
factory reply.  But  from  the  narrow  limits  with- 
in which  this  intercourse  is  in  all  cases  circum- 
scribed, it  scarcely  seems  to  have  been  the  inten- 
tion of  nature  that  it  should  succeed  even  among 
animals. 

More  recent  theories.  The  curious  observations 
of  Brongniart  respecting  the  generation  of  plants, 
have  thrown  quite  a  new  light  upon  this  subject. 
When  the  gnuns  of  pollen  are  placed  in  contact 
with  the  surface  of  the  stigma,  they  project  their 
tubular  appendage.  The  latter,  when  the  surfitce 
of  the  stigma  b  naked,  insinuates  itself  more  or 
less  deeply  within  the  utricles  of  the  stigma.  The 
granules  of  the  pollen  quickly  collect  near  the 
free  extremity  of  the  appendage,  which  swells 


and  assumes  a  slight  degree  of  opacity.  The 
grain  of  pollen  then  shrivels  and  withers.  Soon 
after,  the  extremity  of  the  appendage  opens,  and 
the  granules  of  pollen  are  l^d  bare,  and  come 
into  contact  with  the  mucilaginous  substance  of 
which  we  have  already  spoken,  and  which  con- 
nects the  utricles  of  the  stigma.  They  are  there 
seen  in  the  form  of  little  masses,  which  sacees- 
sively  penetrate  to  a  greater  depth  in  the  direc- 
tion of  the  style.  When  the  utricles  of  the 
stigma  are  covered  by  an  epidermis,  the  tubular 
appendage  is  applied  to  the  sur&ce  of  this  epi- 
dennis,  and  sticks  to  it  by  its  extremity.  Both 
then  open,  and  the  granules  of  pollen  come  into 
contact  with  the  intercellular  matt^  of  the 
stigma. 

The  spermaticgranules^adds  Brongniart,  there- 
fore penetrate  into  the  intercellular  intervals  of 
the  stigma;  but  there  they  meet  with  no  yessel 
for  their  conveyance,  as  some  authors  have  al- 
lied. Link  thought  they  were  transmitted 
through  the  walls  of  the  cellules.  Brongniart, 
on  the  contrary,  says  they  pass  through  the  in- 
tercellular spaces.  In  pepo  macrocarpus,  he  saya^ 
the  utricular  tissue  which  connects  the  stigma 
and  the  ovules  does  not  show  globules  in  ita 
intervals  previous  to  fecundation ;  but,  when  the 
latter  has  taken  place,  the  brownish  streak  pro- 
duced by  the  spermatic  granules  may  be  very 
clearly  traced  in  the  yellow  utricular  tissue,  and 
the  granules  are  seen  to  reach  the  ovules.  The 
spermatic  granules  are  never  contained  in  the 
ceUules,  but  always  appear  in  their  intervals. 
This  transmission  appears  to  be  effected  in  con- 
sequence of  the  hygroscopic  qualities  of  the 
granules.  When  they  have  thus  arrived  at  the 
ovule,  the  granules  of  poUen  penetrate,  by  the 
opening  which  exists  in  its  two  membranes,  as 
&r  as  the  kernel,  passing  either  directly  through 
the  aperture,  or,  as  Brongniart  thinks,  through 
a  delicate  membranous  tube,  which,  issuing  frx>m 
the  kernel,  applies  itself  upon  the  placenta,  and 
there  takes  up  the  fecundating  granules,  to  con- 
vey them  into  the  interior  of  the  ovule.  This 
tube  terminates  interiorly  at  the  point  where 
the  embryo  is  to  be  formed,  that  is  to  say,  at  the 
vesicle  which  Malpighi  named  the  sae  of  tke 
amnios.  This  vesicle  is,  as  it  were,  the  mould 
in  which  the  embryo  obtains  its  form.  Aiier  im- 
pregnation, there  are  seen  to  form  in  it  opaque 
granules,  often  of  a  green  colour,  which  at  last 
form  the  embryo.  The  neck  by  which  the  vesicle 
was  attached  to  the  sac  of  the  kernel  contractat, 
breaks,  and  forms  the  radicle  of  the  embiyo. 

Such  is  the  theory  of  the  generation  of  vege- 
tables, as  resulting  from  the  observations  of 
Needham,  Smith,  Amid,  Robert  Brown,  and 
Brongniart.  It  will  be  seen  to  have  a  great 
analogy  to  the  same  phenomenon  as  observed  in 
animals. 

This  explanation  appears  to  be  in  accordance 
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xrith  nature,  in  the  greatest  number  of  caeee ; 
but  there  are  other  drcnunstances  in  which  the 
phenomena  of  fecundation  are  not  produced  in 
the  aune  manner.  In  plants  which  are  always 
ftfamcfsed,  it  ia  evident  that  the  grains  of  pollen 
do  not  attach  themselves  to  the  stigma  and  burst 
qon  it ;  jet  fecundation  takes  place  in  ihem  as 
ip  other  plants.  The  surface  of  the  stigma  of 
nmjr  plants  is  extremely  smooth,  and  by  no 
neana  clammy.  That  of  the  chestnut  is  hard 
tnd  leathery.  In  these  plants,  the  pollen  cannot 
adhere  to  the  stigma.  In  many  of  the  orchis 
tribe,  the  poQen,  in  place  of  presenting  a  pow- 
dery substanoe,  composed  of  an  innumerable 
nuiltitade  of  minute  and  light  particles,  forms 
la  entirely  solid  mass.  The  anther  opens ;  the 
mass  of  pollen  retains  its  place,  and  remains 
perfectly  entire ;  and  yet  fecundation  is  efiected. 
Now,  in  this  case,  the  pollen  has  not  left  the 
istenorof  the  anther  to  be  carried  to  the  stigma, 
ttd  there  pour  out  its  fecundating  fluid.  By 
the  opening  of  the  anther,  it  is  merely  placed  in 
contact  with  the  atmospheric  air,  and  yet  the 
plant  is  fecundated. 

To  account  for  these  fects,  several  authors 
hare  suppooed  that,  in  plants,  fecundation  may, 
in  some  circumstances,  be  effected  without  the 
direct  contact  of  the  pollen  with  the  stigma,  and 
mo^y  through  the  influence  of  a  kind  of  eman- 
ition  or  aura  pol/inaris.  But  this  question  still 
remains  undecided. 

In  the  monoecious  and  dioecious  plants,  al- 
though the  two  sexes  are  separated,  and  often 
placed  at  a  distance  from  each  other,  fecundation 
is  not  on  that  account  prevented  from  taking 
pbee.  In  the  case  of  dicecious  plants,  the  pol- 
len by  which  they  are  to  be  fecundated  b  trans- 
ported often  to  great  distances,  by  the  air. 

When  the  stamens  and  pistils  are  situated  near 
each  other,  as  in  the  case  whether  of  hermaphro- 
dite or  moncecious  flowers,  the  elastic  spring  with 
which  the  anther  flies  open  wiU  generally  be 
sufficient  to  disperse  the  pollen,  so  as  that  part 
of  it  must  infellibly  reach  the  stigma.  The  fe- 
cilities  tending  to  ensure  the  access  of  the  pollen 
as  resulting  from  the  relative  proportion,  situa- 
tioo^and  mutnal  sympathies  of  the  stamens  and 
pistils,  have  been  already  noticed ;  as  well  as  the 
posrible  action  of  winds  wafting  the  pollen  to  a 
distance,  and  henoe  including  the  case  of  dioe- 
CMHis  plants  also.  But  with  all  the  above  fecili- 
ties  the  impregnation  of  the  seed  would  still,  in 
maoy  eases^  be  impracticable  even  in  hermaphro- 
dite flowers^  without  further  aid ;  particularly 
in  soch  as  do  not  perfect  their  stamens  and 
pistils  at  the  same  time.  For  although  the 
actioa  of  the  wind  cannot  but  be  efficacious  in 
tome  sach  cases ;  yet  it  will,  in  some  others, 
nsftursny  give  to  Uie  flower  a  direction  calculated 
ather  to  prevent  than  to  aid  the  access  of  the 
poQeo,  by  causing  the  corolla  to  veer  round  like 


a  vane  according  to  the  quarter  from  which  it 
may  happen  to  blow ;  or  the  very  figure  of  the 
corolla  may  operate  as  a  bar  to  the  entrance  of 
the  pollen,  which  must  be  surmounted  by  ex- 
traordinary means. 

What  then  are  the  means  instituted  by  nature 
for  effecting  the  impregnation  of  hermaphrodites 
so  cireumstanced?  The  true  reply  to  this  in- 
quiry seems  to  have  been  first  suggested  by 
Koelreuter,  namely,  the  agency  of  insects ;  and 
has  been  since  confirmed  by  the  more  leisurely 
observations  of  Spregnel,  who  found  that  the 
pollen  in  the  above  case  is  very  generally  con- 
veyed from  the  anther  to  the  stigma  through 
the  instrumentality  of  bees,  though  sometimes 
through  that  of  insects  of  other  species.  The 
object  of  the  insect  b  the  discovery  of  honey, 
in  quest  of  which,  whilst  it  roves  from  flower 
to  flower  and  rummages  the  recesses  of  the 
corolla,  it  unintentionally  coyere  its  body  with 
pollen,  which  it  conveys  to  the  next  flower 
it  visits,  and  brushes  off  as  it  acquired  it  by 
rummaging  for  honey ;  so  that  part  of  it  is  almost 
unavoidably  deposited  on  the  stigma,  and  im- 
pregnation thus  efiected.  Nor  b  thb  altogether 
so  much  a  work  of  random  as  it  at  first  appears. 
For  it  has  been  observed  that  even  insects,  which 
do  not  upon  the  whole  confine  themselves  to  one 
species  of  flower,  will  yet  very  often  remain 
during  the  whole  day  upon  the  species  they 
happen  first  to  alight  on  in  the  morning.  And 
their  agency  b  also  completely  secured,  from 
the  necessity  they  are  under  of  procuring  food  ; 
though  nature  in  her  care  for  the  impregnation 
of  the  vegetable  has  not  only  lodged  a  honey  in 
the  flower  to  tempt  the  taste  of  insects,  but 
seems  to  have  frimbhed  also  the  means  of  at- 
tracting even  the  eye.  Thb  b  thought  to  be 
done  by  means  of  the  coloured  spots  with  which 
many  flowers  secreting  a  honied  fluid  are  marked, 
as  indicating  the  treasure  that  b  contained  in 
the  flower,  and  thus  attracting  the  attention  of 
the  insect.  But  the  very  figure  of  the  flower 
seems  often  intended  to  produce  the  same  effect. 
Spregnel  has  enumerated  several  hundreds  of 
flowere  which  in  their  figure  as  well  as  colour 
resemble  insects,  and  hence  attract  the  notice  of 
the  plunderers  of  their  honied  stores.  The 
beautiful  example  of  the  bee  orehis  b  known  to 
almost  every  body. 

Such  then  are  the  means  by  which  the  notice 
of  the  insect  b  attracted  ;  and  such  also  b  the 
structure  of  the  internal  parts  of  the  flower, 
that  it  must  of  necessity  pass  across  the  stamens 
and  pistib  in  procuring  the  honey  it  is  in  quest 
of,  which  passage  b  often  a  work  of  considerable 
difficulty,  particularly  when  the  tubular  part  of 
the  corolla  b  beset  with  hairs,  as  in  many  flowers 
of  the  class  pentandria  and  didynamia.  But 
one  of  the  most  difficult  and  nngular  cases  of 
hermaphrodite  impregnation,  as  aided  by  the 
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agency  of  insects,  b  that  of  tlie  aristoloehia  de- 
matitis.  The  corolla  of  this  flower,  which  is 
tubular,  but  terminating  upwards  in  a  ligulate 
limb,  is  inflated  into  a  globular  flgore  at  the 
base.  The  tubular  part  is  internally  beset  with 
stifi^  hairs  pointing  downwards.  The  globular 
part  contains  the  pistil,  which  consists  merely 
of  a  germcn  and  stigma  together  with  the  snr- 
rounding  stamens.  But  the  stamens  being 
shorter  than  even  the  germen,  cannot  discharge 
the  pollen  so  as  to  throw  it  npon  the  stigma,  as 
the  flower  stands  always  upright,  till  after  im- 
pregnation. And  hence  without  some  additional 
and  peculiar  aid,  the  pollen  must  necessarily  ftll 
down  to  the  bottom  of  the  flower.  Now  the 
aid  that  nature  has  furnished  in  this  case  is  that 
of  the  agency  of  the  Hptila  pennicamiSy  a  small 
insect,  which,  entering  the  tube  of  the  corolla 
in  quest  of  honey,  descends  to  the  bottom  and 
rummages  about  till  it  becomes  quite  oorered 
with  pollen  ;  but  not  being  able  to  force  its  way 
out  again  owing  to  the  downward  position  of 
the  hairs,  which  converge  to  a  point  like  the 
wires  of  a  mouse-trap,  and  being  somewhat  im- 
patient of  its  confinement,  it  brushes  backwards 
and  forwards  trying  every  comer,  till  after  re- 
peatedly traversing  the  stigma  it  covers  it  with 
pollen  sufficient  for  its  impregnation ;  in  conse- 
quence of  which  the  flower  soon  begins  to  droop, 
and  the  haiis  to  shrink  to  the  side  of  the  tube, 
effecting  an  easy  passage  for  the  escape  of  the 
insect. 

Monoecious  plants  are,  according  to  Spregnel, 
mostly  impregnated  by  insects  also,  excepting 
such  as  are  destitute  of  nectaries.  But  many  of 
them  do  not  require  that  aid,  in  which  case  the 
male  and  female  flowers  stand  close  together,  as 
in  typha,  coix,  carex;  the  females  being  lowest, 
and  their  petals  being  deeply  or  minutely  lacin- 
iated  so  as  not  to  interrupt  the  pollen  in  its  &11, 
as  in  the  genus  Pinus. 

The  impregnation  of  dioecious  phmts  is  often 
efi^K^ted  by  insects  also,  as  has  been  already  seen 
in  the  case  of  the  fig,  and  their  flowen  are  said 
to  be  always  furnished  with  nectaries;  the  male 
flowers  being  laiger  than  the  female  flowers,  that 
the  insect,  as  it  has  been  thought,  may  have 
the  better  opportunity  of  loading  itsdf  with 
pollen. 

From  the  fact  of  the  agency  of  insects  in  con- 
veying the  pollen  to  the  stigma,  it  will  foUow 
that  no  plant  requiring  such  aid  can  possibly 
perfect  its  seed  unless  the  specific  insect  has  ac- 
cess to  it,  or  unless  some  such  aid  is  given  to  it 
by  the  cultivator.  And  hence  botanists  attri- 
bute the  imperfection  of  the  seeds  of  hot-house 
plants  to  the  want  of  the  insect  by  which  the 
species  may  be  impregnated  in  its  native  climate. 
Thb  conjecture  is  countenanced  by  the  foUowing 
experiment,  as  related  by  Willdenow : — A  plant 
of  abroma  augmta  had  flowered  for  many  years 


in  a  hot-house  at  Berlin  without  producing  any 
firuit ;  but  when  the  gardener,  by  means  of  a  hair 
pencil,  placed  a  little  of  the  pollen  upon  the 
stigma  of  sewral  of  the  flowers,  perfect  fruit 
was  produced,  from  which  new  plants  were 
raised. 

In  dioecious  plants,  the  pafans,  for  example, 
fecundation  may  be  artificially  effected,  as  we 
have  already  stated.  Linncus  even  naainiained 
that,  not  only  may  a  dng^  flower  of  a  plant  be 
artificially  impregnated  by  this  method,  but 
that  even  a  single  cell  of  a  mulUlocolar  omry 
may  be  focundated,  by  placing  the  pollen  in 
contact  with  only  one  of  the  divisiona  of  the 
stigma.  It  has  been  proved,  however,  that  al- 
though the  pollen  s^uld  touch  only  one  of  Uie 
lobes  of  a  stigma,  all  the  cells  of  the  ovary  are 
equally  fecundated.  But  in  whatever  manner 
fecundation  hasbeen  effected,  it  always  announces 
its  influence  by  visible  appearances.  The  flower, 
which  until  Uien  was  firesh,  and  often  adorned 
with  the  most  lively  tints,  soon  loses  its  beautiful 
colouring,  and  resigns  its  transient  ^endour. 
The  corolla  fedes,  the  petals  wither  and  &11  off. 
The  stamina,  having  performed  the  fiinctions 
for  which  nature  had  called  them  into  existeDoe, 
share  the  same  fete.  In  a  diort  time  the  pistil 
remains  alone  in  the  centre  of  the  flower.  The 
stigma  and  style,  now  become  useless^  alto  dit- 
i^pear.  The  ovary  alone  continues,  it  bong  in 
it  that  nature  has  depoated,  to  be  there  brought 
to  maturity,  the  rudiments  of  future  genera- 
tions. 

The  ovary,  when  developed,  forms  the  fruit. 
It  is^  not  uncommon  to  see  the  calyx  remaining 
and  accompanying  it,  until  it  attains  ita  full 
maturity.  It  is  to  be  remarked,  that  this  takes 
place  chiefly  when  the  calyx  is  mimKmpalomt, 
If  the  ovary  is  inferior  or  parietal,  the  calyx 
is  then  necessarily  persistent,  as  it  is  intimately 
united  to  the  ovary. 

In  the  winter-cherry  (jphysalU  atkektrngiy)  the 
calyx  remains  after  fbcundation,  becomes  nd, 
and  forms  a  vesicular  shell,  in  which  the  fhiit 
is  contidned.  In  the  narcissus,  the  apple,  the 
pear,  in  riiort,in  all  plants  which  have  the  ovaiy 
inferior  or  parietal,  the  persbtent  calyx  forms 
the  outer  widl  of  the  fruit. 

Shortly  after  fecundation  has  taken  place,  the 
ovary  begins  to  enlarge.  The  ovules  which  it 
contain^  and  which  are  at  first  of  a  watery,  and 
in  some  degree  inorganic  substance,  gradually 
acquire  consistence.  The  part  which  b  to  con- 
stitute the  perfect  seed,  in  other  words,  the  em- 
bryo, gradually  assumes  development.  All  its 
organs  acquire  a  decided  form,  and,  in  a  short 
time,  the  ovary  possesses  the  characters  neoea- 
sary  to  constitute  a  fruit. 

We  here  conclude  what  relates  to  the  flower 
properly  so  called,  considered  in  a  general  point 
of  view,  and  wiUi  reference  to  its  constituent 
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parts.  Before  oomraendng  onr  examination  of 
\ht  fhut,  we  luTe  to  describe  an  aeeessorj  oi^gan 
of  the  iower,  which  is  sometinies  wanting,  but 
wbicii,  when  present,  is  of  the  greatest  impor- 
tanee  for  the  airangement  of  pluits  in  natural 
fiimilies.  This  organ  Is  the  disk. 
It  isdifitingiiished  into  ^fpogynons^  pengyiunu^ 

1.  l%e  hypo^ynoug  disk  bears  the  name  of  po- 
ieg^mm  when  it  forms  a  fleshy  body,  distinct 
froB  the  receptacle,  and  which  raises  the  oyaiy 
ibore  the  bottom  of  the  flower;  as  in  the  me, 
sad  te  other  species  of  the  fiunily  of  Rutaoe«. 
It  k  nasMd  phmvjfymaity  when  it  comes  off  under 
the  orary  and  riaes  upon  one  of  its  lateral  parts; 
as,  for  example,  in  the  periwinkle.  It  is  called 
7'9Wi4rMM,when  it  is  formed  of  sereral  tubercles 
wbieh  come  off  upon  the  support  of  the  ovary. 
TldsTariety  of  di^  is  obserred  especially  in  the 
plants  of  the  fiimily  of  Crudfere,  as  the  mus- 
taid,  turnip,  &c 

2.  The  periffymms  dUk  is  formed  by  a  more 
or  leas  titiek  fleshy  substance,  spread  out  upon 
the  inner  wall  of  ^e  calyx,  as  in  the  cheny,  the 
ahnond,  and  certain  species  of  diommy  which,  in 
this  respect,  difier  from  the  other  species  of  the 
vme  genus. 

3.  The  ^p^^riioitf  <2u/(  is  that  which  is  observed 
opoB  the  summit  of  the  ovaiy  when  the  latter 
it  infimor,  that  is,  when  it  is  attached  by  erery 
part  of  its  outersurftce  tothe  tube  of  the  cal3rx, 
as  in  the  umbellifene,  (carrot)  and  rubiaoee, 
(giUium.) 

The  imterikn  of  the  stamina  is  distinguished 
into  a&solKfe  and  relathe.  The  first  <^  these 
terms  applies  to  the  position  of  the  stamina, 
without  reference  to  Uie  pistil.  Thus  we  say : 
stamina  inserted  into  the  corolla,  tfie  calyx,  &o. 
The  second  applies  to  the  position  of  the  stamina 
or  of  the  staminiferous  monopetalous  corolla, 
with  rdation  to  the  pistiL  Thus  we  say :  stamina 
inserted  beneath  the  ovary,  around  the  ovary,  or 
upon  the  ovary. 

There  are  thus  distinguished  three  kinds  of 
insertion,  which  are  named  hypogyrums^  p«r%gyi^ 
4W,  and  epiffynow.  The  kypoffynous  imerthn  is 
that  in  wMdi  the  stamina,  or  the  monopetalous 
eoroDa  bearing  the  stamina,  are  inserted  under 
the  ovaiy ;  as  in  the  crucifere,  labiats,  &c.  The 
ptngynoMi  ifueriion  is  that  in  which  the  stamina 
an  inserted  into  the  calyx,  as  in  the  rosacec, 
(the  wild  rose.)  Lastly,  in  the  qngyncm  inser- 
fion,  which  takes  place  whenever  the  ovary  is 
iaftrior,  the  stamina  or  the  -staminiferous  mon- 
opetalous corolla  are  inserted  u])on  the  summit 
of  the  ovary.  The  umbellifene,  rubiacee,  &c., 
afford  examples  of  this  kind  of  insertion. 

The  poflition  of  the  disk  generally  determines 
the  inserdon.  Thus»  whenever  there  is  a  hypo- 
G^nous  disk,  the  insertion  is  hypogynous.  It 
b  perigynous,  when  the  disk  is  so.    Lastly*  it 


is  epigynous,  whenever  there  is  an  epigynaua 
disk  upon  the  summit  of  the  ovary. 


CHAP.  XVL 

THB  FRDTT  AKD  ITS  BKVBLOFCS* 

lit  the  progress  of  fructification,  when  the 
several  organs  of  the  flower  have  discharged 
their  respective  offices,  the  petals,  the  stamens, 
the  style,  and  often  the  calyx,  wither  and  fall. 
The  ovary  al<me  remains  attached  to  the  plants 
and  swells  and  expands  till  it  reaches  maturity. 
It  is  now  denominated  the  fruit.  But  at  the 
period  of  its  complete  development,  it  also  de- 
taches itself  from  the  plant  and  drops  into  the 
bosom  of  the  earth,  containing  and  protecting 
the  embryo  of  the  future  vegetable.  The  fruit 
then  is  the  ripened  ovary,  and  the  parts  which 
it  contains.  In  pi^ular  language  the  term  is 
confined  chiefly  to  such  fruits  as  are  eatable,  as 
the  apple,  peach,  cherry,  or  perh^w  to  the  escu- 
lent part  only;  but  with  the  botanist,  the  matured 
ovary  of  every  flower,  with  the  parts  contained, 
constitutes  and  is  tenned  the  ihiit. 

As  the  fruit  consLsts  of  the  ripened  ovary,  it 
follows  that  the  situation  and  distribution  of  the 
fruit  must  be  the  same  with  that  of  the  flower 
which  has  preceded  it.  If  the  flower  was  radical 
or  caulinaiy,  so  is  the  fruit.  If  it  was  lateral, 
axillary,  or  terminating,  so  is  the  fruit.  If  it 
was  sesdle  or  pedunculate,  spiked  or  verticellate, 
so  also  is  the  firuit.  And  for  the  same  reason,  if 
the  ovaiy  was  detadied,  the  fruit  must  also 
be  detached.  Or  to  express  these  modifica- 
tions in  language  perhaps  more  correct,  if 
the  flower  was  inferior,  the  fruit  will  be  in- 
ferior; if  the  flower  was  superior,  the  fruit  will 
be  superior;  and  if  the  flower  was  intermediate, 
the  fVuit  will  be  intermediate.  It  does  not  fol- 
low, however,  that  mere  modifications  of  posi- 
tion shall  be  the  same,  because  it  frequently 
happens  that  plants  of  which  the  flower  has 
been  drooping,  the  firuit  is  erect,  as  in  the  lily 
and  cowslip ;  and,  on  the  contrary,  that  of  plants 
of  which  the  flower  has  been  erect,  the  fruit  is 
drooping,  as  in  wheat  and  barley.  The  figure 
of  the  fruit  assumes  almost  as  much  variety  as 
that  of  the  flower,  but  the  following  are  its  most 
frequent  modifications.  It  is  either  spherical, 
as  in  the  ctkerry;  or  elliptical,  as  in  the  almond ; 
or  oblong,  as  in  the  coffee-berry;  or  cylindrical, 
as  in  epilobmn;  or  inversely  conical^  as  in  the 
pear;  or  inversely  heart-shaped,  as  in  veronica; 
or  kidney-shaped,  as  in  anacardium;  or  three- 
cornered,  as  in  the  tulip ;  or  twisted,  as  in  me- 
cago  satira;  or  jointed,  as  in  hedyaarum;  or  in- 
flated, as  in  siaphylea;  or  winged,  as  in  crown 
imperial ;  or  stellate,  as  in  the  poppy.    The  apex 
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is  described  also  <is  being  ante,  as  in  sago ;  or 
obtuse,  as  in  the  filbert;  or  truncated,  or  enuuv 
ginate,  as  in  thlaspi;  or  ombellicate,  as  in  the 
apple.  The  size  of  the  fruit  is  also  very  various, 
but  is  not  always  in  proportion  to  the  plant  that 
produces  it.  The  oak  and  the  ash,  though  among 
the  largest  of  trees,  produce  a  fruit  that  is  com- 
paratively but  very  diminutive,  while  the  gourd, 
whose  stem  is  but  herbaceous  and  creeping, 
produces  a  fruit  of  a  most  enormous  bulk.  The 
laigest  fruits  occur  amongst  the  palms,  or  among 
cucurbitaceous  and  leguminous  plants.  The 
fruit  Qi  a  palm  called  lecntarus  malderica^  is  often 
a  foot  dud  a  half  in  diameter ;  and  that  of  m»- 
mosa  scanderiiy  often  six  feet  in  length.  The 
fruit  in  its  immature  state  is  always  soft  and 
pulpy ;  but  in  its  matured  and  ripened  state  it 
is  generally  firm  and  compact,  and  sometimes  so 
very  hard  that  it  can  scarcely  be  cut.  In  the 
cherry  it  is  succulent^  in  the  strawberry  pulpy, 
in  the  apple  fleshy ;  in  itapfylea  it  is  membran- 
aceous; in  the  elm  tree  leathery,  in  the  nut 
woody.  But  it  is  very  seldom  of  ^e  same  con- 
sistence throughout.  For  sometimes  the  outer 
part  is  soft,  and  the  inner  hard,  as  in  the  peach 
and  cherry ;  and  sometimes  the  outer  part  b  hard, 
and  the  inner  soil,  as  in  the  filbert  and  cooca 
nut,  while  sometimes  both  parts  are  alike,  as  in 
the  pine  apple.  Some  fruits  are  covered  with 
a  thick  rind,  many  with  a  thin  cuticle  only. 
The  cuticle  may  be  seen  in  succulent  berries, 
and  the  rind  or  bark  in  the  orange,  lemon,  and 
cocoa  nut.  The  bark  ia  in  general  closely  at- 
tached to  the  interior  part,  but  sometimes  it  is 
remote  from  it,  and  inflated.  In  its  exterior 
surface  it  is  generally  smooth  and  uniform,  as  in 
the  cherry ;  or  cottony,  as  in  peony ;  or  scaly,  as 
in  sago;  or  dotted,  as  in  the  orange;  or  peifor- 
ated  with  holes,  as  in  the  bread-firuit,  (artocar- 
pus;)  or  ribbed,  as  in  the  melon ;  or  rough,  as  in 
gallium  aparine;  or  set  with  tubercles,  as  in 
oncbrvchus;  or  with  prickles,  as  in  canna  indiea; 
or  with  thorns,  as  in  trapa.  It  is  also  often 
beautifully  twisted.  When  the  blossom  begins 
to  fade,  and  the  colour  of  the  corolla  to  decay, 
the  beauty  of  the  plant  seems  to  have  departed 
with  the  departing  flower.  But  these  tints  are 
often  more  than  compensated  by  the  rich  and 
mellow  colouring  of  the  fruit.  The  ripened 
tints  of  autumn  are  found  to  be  equally  pleasing 
witli  the  bloom  of  spring ;  and  the  colour  of  the 
peach  and  apricot,  the  plum  and  the  cherry,  are 
ui  nothing  inferior  to  the  hues  which  preceded 
them.  Nor  are  fruits  ornamental  only.  They 
evidently  exhibit  one  of  those  arrangements  of 
nature,  by  which  a  beneficent  Providence  ac- 
complishes two  important  ends  by  one  means. 
For  not  only  do  pulpy  fruits  and  seeds  aflFbrd 
the  necessary  noiuishment  to  the  germ  of  the 
ftiture  plant,  but  they  also  fumbh  important 
articles  of  food  to  man  and  the  lower  animals. 


Fruits  are  said  to  be  ringle  when  a  flower  pro- 
duces only  one  seed,  or  several  seeds  contabied 
in  a  single  seed-vessel.  When  many  seeds  an 
produced  either  detached  or  united,  except 
by  one  style,  the  fruit  Is  said  to  be  multiplicate. 
The  number  of  the  frnit  produced  by  one  indi- 
vidual flower,  b  not,  however,  always  the  same, 
even  in  the  same  species,  because  all  the  original 
ovaries  are  not  always  impregnated.  If  the 
fhiit  b  produced  in  pairs,  as  in  umb^lifierous 
plants;  or  in  threes,  as  in  the  lily ;  or  in  fours, 
as  in  verticellate  plants ;  or  in  fives,  as  in  the 
geranium ;  or  in  an  indefinite  number  frt>m  the 
same  flower,  as  in  the  rose  and  ranunculus  ;  it  is 
then  said  to  be  conjugate,  or  compound.  The 
compound  fruit  b  either  lobed  or  divbible.  It 
b  divisible  if  in  its  immature  state  it  presents 
a  uniform  and  int^^  appearance,  but  aftei^ 
wards  separates  into  distinct  portions,  as  in  the 
pod  of  the  pea  and  bean.  It  is  lobed  if  the 
portions  into  which  it  may  separate  are  attached 
to  a  common  axis,  as  in  meadow  saflron,  (eo^ 
chicum,)  There  b  also  another  species  of  com- 
pound fruit,  distinguished  by  Gcrtner,  which  b 
formed  by  the  union  of  two  or  more  ovaries  of 
different  flowers,  combined  into  one  whole,  as  in 
oaprifoUw  and  artocarpus. 

Such  are  the  general  and  external  modifica- 
tions of  the  fruit  conddered  as  a  whole;  we  now 
proceed  to  describe  its  constituent  parts,  consisting 
exteriorly  of  iheperiearpy  and  interioriy  of  the 
seed. 

The  pericarp  b  that  part  of  a  ripe  and  perfect 
fi^it  formed  by  the  waUs  of  the  fecundated 
ovary,  and  containing  one  or  more  seeds.  It 
determines  the  form  of  the  fruit. 

The  pericarp  is  never  wanting,  but  it  b  some- 
times so  thin,  or  so  intimately  united  to  the 
seed,  that  it  can  hardly  be  distinguished  in  the 
ripe  fmity  so  that,  many  authors  imagining  it 
not  to  exist,  have  said  that  the  seeds  are  naked; 
as  in  the  labbtce,  umbellifene,  and  sjmantherec. 
But  it  is  now  proved  that  there  are  no  naked 
seeds,  and  that  the  pericarp  b  never  wanting. 
The  pericarp  commonly  presents,  on  some  part 
of  its  outer  surfiace,  generally  towards  the 
highest  part,  the  remains  of  the  style  or  -stigma. 
According  to  Richard,  the  pericarp  b  always 
formed  of  three  parts,  viz.  1st,  The  epiearp,  an 
external  thin  membrane,  or  kind  of  epidermis, 
which  determines  its  form,  and  constitutes  its 
outer  covering;  2dly,  An  internal  membrane 
which  b  spread  over  its  seed-bearing  cavity,  and 
which  has  received  the  name  of  endooarp;  Sdly, 
Between  these  two  membranes,  a  parenchyma- 
tous and  fleshy  part,  which  b  named  saroocarp 
or  mesooarp.  These  three  parts,  intimately 
united,  form  the  pericarp. 

When  the  ovaiy  b  inferior,  that  is,  whenever 
it  b  united  to  the  tube  of  the  calyx,  the  epicarp 
b  formed  by  itut  tube  of  the  calyx,  the  paren- 
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ch  jma  of  which  is  confounded  with  thai  of  the 
mrcoearp.  In  this  case  it  is  always  easy  to  dis- 
tingfiidi  the  b^;inning  of  the  epicarpy  as  at  its 
apper  part,  at  a  Tariabk  distance  from  the  point 
of  origin  of  the  style  and  stigma,  it  presents  a 
more  or  less  prominent  rim,  formed  by  the  re- 
mains of  the  Ihnb  of  the  calyx,  which  disappeared 
afto*  fecundation. 

The  Mtmxooourp  or  musocarpy  is  the  parenchy- 
matoiis  part,  in  which  are  ibond  collected  all  the 
ressels  of  the  frnit.  It  is  excessiyely  developed 
in  fleshy  fruits^  such  as  peaches,  apples,  melons^ 
and  pumpkins;  all  the  fleshy  part  of  these  fruits 
is  formed  by  the  sarcocaip« 

The  ettdoearpy  or  internal  membrane  of  the 
fruit,  is  that  wMch  lines  its  internal  cavity.  It 
is  almost  always  thin  and  membranous.  Some- 
timei^  however,  it  is  thickened  externally  by  a 
greater  or  less  portion  of  the  $arcoearp.  When 
this  part  of  the  sarcocarp  becomes  hard  and 
bony,  it  envelopes  the  seed,  and  constitutes  what 
b  called  a  mtf,  when  there  is  only  one  seed  in 
the  fruit,  and  nucUus  when  there  are  severaL 

When  the  pericarp  is  dry  and  thin,  it  might 
at  fint  be  thought  that  there^  is  no  sarcocarp. 
Were  this  term  always  to  imply  a  thick,  fleshy, 
and  sncculent  part,  no  doubt  it  would  very  fre- 
quoitly  be  wanting ;  but  the  peculiar  and  dis- 
tinctive character  of  the  sarcocarp  oonsLsts  in  its 
bong  the  truly  vascular  body  of  the  pericarp; 
in  other  words,  it  is  formed  by  the  vessek  which 
nourish  the  whole  fruit.  Now,  as  the  pericarp 
always  contains  vessels,  the  sarcocarp  is  never 
wanting;  although  it  is  sometimes  very  thin 
when  the  fruit,  having  attained  its  full  maturity, 
has  dried.  But,  if  the  pericarp  be  examined 
with  attention,  there  will  be  seen  between  the 
tficarp  and  emdocarpy  ruptured  vessels  by  which 
they  were  connected,  and  which  are  the  remains 
of  the  warcoearp;  for,  as  that  part  is  always  full 
of  aqueous  juices  previous  to  the  maturation  of 
the  fruit,  when  the  fluid  which  it  contains  has 
evaporated,  it  seems  at  first  sight  to  have  entirely 
disappeared. 

Hie  internal  cavity  of  the  pericarp,  or  that 
which  eontuna  the  seeds,  may  be  simple^  in 
f^ch  case  the  pericarp  is  said  to  be  uniloeulary 
or  cn&'ceiied;  as  in  the  white  poppy.  At  other 
times,  there  are  several  cells  or  partial  cavities, 
whence  tiie  terms  biloculary  triloculare  qmnquelo- 
telar,  mtMlocular^  applied  to  the  pericarp,  ao- 
oordii^  as  it  has  two,  three,  five,  or  more,  dis- 
/inct  cdls.  The  cells  of  a  pericarp  are  separated 
frtnn  each  other  by  vertical  laminip,  which  take 
the  name  ofpartiions  or  dissepiments.  All  true 
partitions  are  formed  in  the  same  manner.  The 
endoearp  is  prolonged  into  the  interior  of  the 
cavity  of  the  pericarp,  in  the  form  of  two  lamel- 
lar processes,  placed  back  to  back,  and  connected 
usually  by  a  rery  thin  prolongation  of  the  sar- 
tocarp.  This  is  the  mode  of  formation  of  all  the 


tme  partitions.      Those  which  are  differently 
constiiicted  must  be  considered  bb  false. 

In  certain  partitions,  it  sometimes  happens 
that  the  parenchymatous  part  of  the  sarcocarp, 
which  unites  the  two  laminie  of  the  endocarp, 
dries  up,  when  the  two  lamine  dbunite  and  se- 
parate to  some  distance,  so  as  to  present  the  ap- 
pearance of  an  additional  number  of  cells.  But 
these  spaces  may  easily  be  distinguished  from 
true  cells,  by  observing  that  the  two  lamins  oi 
the  endocarp  have  one  of  their  sides  covered 
with  broken  vessels.  Besides  their  mode  of 
origin  and  formation,  another  distinctive  charac- 
ter of  the  true  partitions  is,  that  they  always 
alternate  with  the  stigmas  or  their  divisions. 
Certain  fruits;  on  the  other  hand,  present  false 
partitions  in  their  internal  cavity.  Such  are 
those  of  some  cruciferae,  many  cucurbitaces,  the 
poppy,  &c.  The  false  are  distinguished  from 
the  true  partitions:  1st,  By  their  not  being 
formed  by  a  duplicature  of  the  endocarp  properly 
so  called  ;  and,  2dly,  By  their  generally  corre- 
sponding to  the  stigmas  or  the  divisions  of  the 
stigma,  instead  of  being  alternate,  as  the  true 
partitions  are. 

The  partitions  are  further  distinguished  into 
complete  and  incomplete.  The  first  are  those 
which  extend  internally  from  the  upper  part  of 
the  cavity  of  the  pericarp  to  its  base,  without 
any  inteiruption.  The  incomplete  partitions  are 
not  continuous  from  the  base  to  the  summit,  but 
leave  a  communication  between  the  two  cells. 
Strammoniwrty  or  thorn  apple,  presents  an  ex- 
ample of  both  these  kinds  of  partitions  existing 
together  in  the  same  firuit.  If  the  firuit  of  that 
plant  be  cut  across,  it  presents  four  cdls^  and  con- 
sequently four  par^'tfoit#;  but  of  these  partitions 
two  only  are  completCy  while  the  other  two  do  not 
reach  the  top  of  the  internal  cavity  of  the  peri- 
carp, but  rising  only  to  two-thirds  of  its  height, 
allow  the  two  cells,  which  they  separate  below, 
to  communicate  together  at  their  upper  part. 

To  be  able  to  know  and  name  correctly  the 
different  parts  which  compose  the  pericarp,  and 
to  distinguish  them  from  those  which  belong  to 
the  seed,  it  is  of  the  greatest  importance  to  esta- 
blish the  precise  limits  between  these  two  organs. 
As  every  seed  must  receive  its  nourishment  from 
the  pericarp,  it  neoessarily  follows  that  it  must 
communicate  with  it  by  some  part  of  its  sur&ce. 
This  point  of  communication  has  been  named 
the  hihun  or  umbilicus  by  botanists.  The  kilum 
is  to  be  considered  as  the  precise  limit  between 
the  pericarp  and  the  seed ;  in  other  words,  all 
the  parts  which  occur  externally  of  and  above 
the  hilum  belong  to  the  pericarp,  while  all  those 
which  are  situated  beneath  the  hilum,  are  to  be 
considered  as  forming  part  of  the  seed. 

The  seeds  are  attached  within  the  pericarp  to 
a  peculiar  fleshy  body,  varying  in  rize  and  form, 
to  which  the  name  of  placenta  or  trophosperm  is 
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given.  The  endocarp  is  always  perforated  at  the 
internal  point  of  the  pericarp,  to  which  the  tr<h 
phosperm  is  attached,  because  the  aarcooa/rp^  being 
the  only  vascular  part  of  the  pericarp,  and  the 
only  one  that  can  Ornish  the  materials  required 
for  the  nutrition  of  the  seed,  it  is  necessary  that 
the  mdaearp  should  have  an  qpening  to  allow  a 
passage  to  the  vessels  which  go  to  that  organ. 

The  trophosperm  sometimes  bears  only  a  single 
seed,  but  at  other  times  supports  a  great  number. 
When  its  surfece  presents  obvious  prolongations, 
each  of  which  supports  a  seed,  these  prolonga- 
tions ore  named  podosperms;  bs,  for  example,  in 
the  pea,  and  bladder  campion. 

lie  trophoiperm,  or  the  podwpdrm^  commonly 
stop  short  around  the  hilum  of  the  seed.  When 
they  are  prolonged  beyond  that  point,  so  as  to 
cover  the  seed  to  a  greater  or  less  extent,  the 
prolongation  takes  the  name  otarilius. 

The  arillua  being  merely  an  expansion  of  the 
trophoBpermy  does  not  belong  to  the  seed,  as  it  is 
generally  said  to  do,  but  to  the  pericarp. 

The  partitions  are  usually  UmgiUtdindly  so  as 
to  extend  from  the  base  to  the  top  of  the  peri- 
carpal  cavity.  In  some  very  rare  cases,  as  in 
Carney  fisiulay  and  a  few  other  leguminosee,  they 
are  trofuvene.  These  partitions  are  fnrth^  dis- 
tingulshed  into  ccmpleU  and  mcompUte,  The 
origin  of  the  fahe  partiH<ms  is  exceedingly  vari- 
able. Sometimes  they  are  formed  by  a  more 
or  less  considerable  projection  of  the  tropho- 
sperm,  as  in  the  poppy :  sometimes  by  a  pro- 
longation inwards  of  the  edges  of  the  perioarpal 
tfaheSf  &c. 

The  trophoiperm  is  that  part  of  the  pericarp 
to  which  the  seeds  are  attached.  Sometimes  it 
presents  at  its  surfiice  a  greater  or  less  number 
of  small  projecting  mammillfe,  each  supporting 
a  single  seed,  and  which  are  named  podoq>erm8. 

When  a  pericarp  is  mukilocuhr,  the  tropho- 
sperm  generally  occupies  its  centre,  and  is  then 
named  central.  In  this  case,  it  b  formed  by  the 
meeting  and  union  of  the  partitions,  and  in  the 
internal  angle  of  each  cell  presents  a  greater  or 
less  projection. 

The  ariUua  belongs  essentially  to  the  pericarp, 
it  being  merely  a  prolongation  of  the  tropho- 
sperm.  It  is  therefore  Incorrect  to  consider  it, 
as  many  botanists  do,  as  forming  part  of  the 
seed,  upon  which  it  is  merely  applied,  without 
at  all  adhering  to  it,  excepting  around  the  hilum. 
Few  parts  of  plants  exhibit  so  many  varieties  in 
their  form  and  nature  as  the  arilluB.  It  is  con- 
sequently very  difficult  to  give  a  strict  definition 
of  it,  which  may  be  applicable  in  every  case. 

In  the  nutmeg  {n^riatica  officinalis)^  the  arillus 
forms  a  fleshy  covering,  of  a  light  red  colour, 
divided  into  narrow  and  unequal  shreds.  This 
is  the  part  which  is  used  in  pharmacy,  and  is 
known  by  the  name  of  mace.  Pofygala  vulgaris 
luis  a  three-lobed  arillus  of  small  size,  forminK  a 


kind  of  little  crown  at  the  base  of  the  seed.  In 
the  common  spindle-tree  (euonymttf  europama)^ 
and  the  broad-leaved  species  of  the  same  geous 
{euon^w  latifolius)y  the  arillus,  which  is  of 
an  orange  colour,  envelopes  and  conceals  the  seed 
on  all  rides.  In  ettonymus  verrucosus,  it  fama 
an  irregular  cup,  which  is  open  above. 

From  the  small  number  of  examples  givoi 
above,  it  will  be  seen  that  the  arillus  varies  ex- 
ceedingly in  colour  as  well  as  in  form  and  con- 
sistence; but,  as  its  origin  b  the  same  in  all 
cases,  it  is  easily  distinguished,  notwithstanding 
the  numerous  forms  under  which  it  may  piesoit 
itself.  Various  parts  have  often  been  taken  for 
ariUi ;  for  example,  the  outer,  obviomdy  fleshy 
part  of  the  proper  integument  of  the  seed,  in 
the  jasmine,  the  endocarp,  as  in  the  coifKee 
(coffcM  arahiea),  the  rutaceie,  &c.  It  b  a  gen- 
eral law,  to  which  no  exception  has  yet  been 
found,  that  the  arillus  b  never  met  with  in 
plants  which  have  a  manopetalous  corolla.  Hit 
tabemcemontana  might  seem  to  form  an  excep- 
tion; but,  when  better  examined,  its  alleged 
arillus  b  merely  the  outer  part  of  the  proper 
integument  of  the  seed,  which  is  soft  and  fleshy. 

Having  examined  the  component  parts  of  the 
pericarp,  the  partitions,  the  cells,  the  tropho- 
spermand  the  arillus,  let  us  return  to  the  pericarp 
considered  in  a  geneitd  point  of  view. 

In  the  pericarp,  as  in  the  ovary,  there  are  dis- 
tinguished :  1st,  The  base,  or  the  point  by  which 
it  b  fixed  to  ihe  receptacle  or  the  peduncle; 
2dly,  The  summit,  which  b  indicated  by  the 
place  formerly  occupied  by  the  style  or  the 
sessile  stigma;  3dly,  The  axis.  Sometimes  the 
axb  b  not  merely  imaginary,  but  has  a  real  ex- 
istence, and  b  named  the  cohmtUa.  At  other 
times  it  b  fictitious,  or  b  represented  by  an 
imaginary  line,  pasring  through  the  centre  of 
the  pericarp,  frY>m  its  base  to  its  summit. 

The  columella  forms  a  kind  of  little  pillar,  on 
which  are  supported  the  different  pieces  of  the 
fruity  and  which  remains  at  the  centre  of  the 
pericarp,  when  these  have  fiiUen  off ;  as  in  the 
euphorbic  and  imibellifone. 

The  seeds  being  enclosed  in  the  pericarp,  it 
becomes  necessary,  to  allow  them  to  issue  at  the 
period  of  their  maturity,  that  the  pericarp  should 
open  in  some  manner.  The  name  of  <Mt- 
scence  b  given  to  the  action  by  which  a  pericarp 
naturally  opens.  There  are  pericarps,  however, 
which  do  not  open,  and  which  are  termed  inde- 
Msceni;  as  in  the  synantherese,  labiate,  giar 
minee,  &c. 

Among  the  pericarps  which  open  naturaUy  at 
the  period  of  maturity,  there  are  distinguished : 
Ist,  The  rupHle  pericarps,  or  those  which  burst 
into  irregular  pieces,  of  which  the  number  and 
form  are  very  variable ;  2dly,  Those  which  open 
only  by  holes  formed  at  their  upper  part,  as  in 
the  genus  antirrhinum;  Sdly,  Those  which  open 
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fit  ibgkt  smnxnit  by  teeth^  which  are  at  first  close 
together,  bat  which  separate  from  each  other,  as 
in  many  caiyophyDes ;  4thly,  Those  which 
separste  into  a  determinate  number  of  distinct 
pieces,  which  are  named  talves.  These  latter 
nc  the  truly  dehiscent  pericarps.  The  number 
of  TBlres  in  a  pericarp  may  alwa3r8  be  learned 
by  the  number  of  lonfiiitudinal  seams  or  sutures^ 
which  are  obeerred  upon  its  outer  surfece.  The 
true  TalTes  are  of  the  same  number  as  the  cells 
of  the  pericarp.  Thus  a  dehisoeni  fruit,  which 
b  quadriloctdary  has  four  Ytlves,  There  are 
some  exceptions,  howeyer.  The  capsule  of  the 
violet  is  a  dngk  cell,  and  opens  into  three  valyes. 
In  some  fruit^  each  of  the  yalves  separates  into 
two  pieces^  so  that  the  number  of  the  former 
•eems  double  what  it  ought  naturally  to  be. 

A  pericarp  is  called  bivalve,  when  it  separates 
of  itsdf  into  two  equal  and  r^^ular  valves;  as  in 
the  lilac,  and  the  speedwdls.  Trivdlve,  when 
It  opens  into  three  valves;  as  in  the  tulip,  the 
lily,  the  violet.  QiMM^mo/w,  or  with  four  valves; 
IB  in.  the  genus  epUoUumy  and  the  thorn-ap- 
ple. Qmrnjuevahey  opening  with  five  valves. 
MM&itakey  when  it  divides  into  a  greater  number 
of  valves  or  distinct  segments. 

The  openii^  of  the  valves  may  take  {dace  in 
different  vrays,  agreeably  to  the  relative  position 
of  the  valves  and  partitions.    It  may  tako  place 
It  the  middle  of  the  cells,  or  between  the  parti- 
dons  which  then  correspond  to  the  middle  part 
of  the  valyes.    This  is  observed  in  most  of  the 
eridnee.    At  other  times  the  opening  takes 
^ace  opposite  the  partitions,  which  it  usually 
divides  into  two  lamins ;  as  b  seen  in  the  scro- 
phularinec,  and  rhodOTacec.    Lastly,  the  burst- 
ing may  take  place  towards  the  dissepiment, 
rhich  remains  free  and  entire  at  the  moment 
when  the  valves  separate;  as  in  the  bignomm 
md  oaUmna  vulgaris.  Most  commonly  the  open- 
iog  takes  place  by  longitudinal  sutures.     In 
lome  cases,  however,  these  sutures  are  trans- 
Terse,  and  the  valves  are  superimposed  upon 
each  other ;  examples  of  which  are  seen  in  the 
henbane,  the  pimpernel,  and  tlie  plantain.    The 
fruit  may  be  crowned  by  the  teeth  of  the  calyx, 
when  the  ovary  is  inferior  or  parietal,  as  in  the 
pomegranate,  the  apple,  the  pear.     At  other 
thnes,  it  is  surrounded  by  a  tuft  of  bristly  hairs 
(the  pappusy,  which  is  to  be  considered  as  a 
true  calyx.    This  is  the  case  in  almost  aU  the 
species  of  die  extensive  tribe  of  synantherec. 

The  pappus  may  be  sessile,  or  applied  directly 
Qpon  the  summit  of  the  ovary,  without  the  aid 
of  an  intervening  body ;  as  in  the  genera  hiera- 
ttm^son^usjprentmthesyfig.a.  In  other  genera, 
li  is  supported  upon  a  small  pivot  or  stalk,  which 
it  named  Uie  sHpe,  and  the  pappus  is  said  to  be 
tUpiuae,  as  in  the  lettuce  and  dandelion,  &C., 
fig.  h.  The  k<Urs  of  which  the  pappus  is  com- 
posed, may  be  simple,  or  undivided  in  which 


case  the  pappus  is  said  to  be  pilose  or  hairy.    At 
other  times  they  are  feathoiy,  or  have  on  their 


sides  other  shorter  and  finer  hairs,  resembling 
the  barbs  of  a  feather.  The  pappus  is  then 
named  plumose  or  feathery. 

In  the  valerians,  the  pappus,  which  is  obvi- 
ously nothing  but  the  limb  of  the  calyx,  is  at 
first  rolled  up  vrithin  the  flower,  and  appears  in 
the  form  of  a  small  circular  rim  at  the  upper  part 
of  the  ovary ;  but,  some  time  after  fecundation, 
it  is  seen  to  stretch  out,  elongate,  and  form  a 
true  feathery  pappus. 

The  pericarp  also  not  unfirequently  presents 
membranous  appendages  in  the  form  of  wings; 
as  in  the  elm  and  maple.  According  to  the 
number  of  these  appendages,  it  is  named  dipter- 
ous,  tripterous,  tetrapteraus,  &o.  Sometimes 
it  is  covered  with  long,  stiff  hairs,  as  in  lontarus; 
or  is  stuck  over  vrith  spines,  as  in  the  horse- 
chestnut  and  thorn-apple. 

As  every  fruit  is  composed  of  two  parts,  the 
periearpand  the  seed,  we  have  first  to  distinguish 
these  two  partsfrom  each  other.  We  know  that 
the  seed  is  always  contained  within  the  pericarp. 
If  we  cut  a  peach  in  two,  we  shall  find  its  centre 
occupied  by  a  cavity  or  cell,  containing  a  single 
seed,  rarely  two.  The  seed  once  disthiguished, 
all  that  is  placed  externally  of  it,  according  to 
Richard,  belongs  to  the  pericarp,  and  he  thus 
enumerates  its  different  parts.  In  the  first 
place,  we  find,  at  the  outside  of  the  whole,  a 
thin,  coloured  pellide,  covered  with  a  very  short 
down,  which  is  easily  removed.  This  pellicle  is 
the  epiearp.  The  internal  cavity  of  the  pericarp 
is  lined  by  a  smooth  membrane,  intimately 
united  to,  and  confounded  with,  the  hard  part 
which  forms  the  nut  or  shelL  This  membrane 
is  the  endocarp.  All  the  thick,  fleshy,  spungy 
part,  contained  between  the  endocarp  and  the 
epiearp,  forms  the  sarcocarp.  But  to  which  of 
these  three  parts  belongs  the  bony  shell  which 
we  observe  within?  Is  it»  as  was  long  supposed, 
a  proper  integument  of  the  seed,  a  thick  and 
woody  endocarp,  or  is  it  part  of  Uie  sarcocarp'i 
These  questions  can  easily  be  solved  by  examin- 
ing how  this  hard  part  is  formed.  K  we  take 
a  young  peach,  long  before  it  is  ripe,  and  cut  it 
through,  we  find  no  reristance,  there  being  as 
lyet  no  solid  shell  in  it.    At  this  period,  the 
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tliree  parts  of  the  pericarp  are  extremely  distinct 
from  each  other,  and  the  endocarp  is  here  evi- 
dently under  the  form  of  a  mere  membrane  ap- 
plied upon  the  internal  surface  of  the  sarcocarp. 
But,  shortly  after,  we  see  the  part  of  the  sarco- 
carp nearest  this  inner  membrane  gradually  be- 
coming whiter  and  denser,  and  passing  through 
all  the  intermediate  stages,  before  acquiring  the 
bony  solidity  which  it  presents  at  the  period  of 
maturity.  Now,  in  tiiis  case,  although  this 
portion  of  the  sarcocarp  ib  intimately  united  and 
confounded  with  the  endocarpy  it  cannot  by  any 
means  be  referred  to  the  latter,  but  belongs  to 
the  sarcocarp,  as  it  is  really  formed  by  it.  The 
shell,  or  the  bony  part  which  is  found  at  the  centre 
of  the  peach,  is  therefore  formed  by  the  endocarpy 
to  which  b  joined  an  ossified  portion  of  the  Bar- 
cocarp.  What  we  have  here  said  of  the  peach 
is  equally  applicable  to  the  apricot,  the  prune, 
the  cherry,  and  the  almond.  Such  are  Richard's 
views  of  the  pericarp,  but  other  botanists  are 
still  disposed  to  consider  the  shell  of  such  seeds 
as  distinct  from  the  soft  enveloping  pulp. 

If  we  now  take  the  fruit  of  the  common  pea 
and  analyze  it,  we  find  it  to  be  elongated  and 
compressed  so  as  to  present  two  short  edges, 
along  which  run  two  longitudinal  sutures.  This 
circumstance  shows  that,  when  ripe,itvnll  open 
in  two  segments  or  valves.  It  is,  therefore,  a 
bivalve  pericarp.  On  cutting  it  longitudinally, 
we  find  only  a  single  internal  cavity,  containing 
from  eight  to  ten  seeds.  Thus  it  is  unilocular 
and  pofyspermotts.  The  seeds  are  all  fixed,  along 
the  upper  suture,  to  a  small  thick  maigin,  run- 
ning along  the  suture,  and  giving  off  a  distinct 
prolongation  to  each  seed.  All  that  occurs  ex- 
ternally of  the  seed  forms  part  of  the  pericarp. 
At  the  outer  surfetce  is  a  thin  membrane,  which 
adheres  closely  to  the  adjacent  part :  it  is  the 
epicarp.  The  internal  cavity  is  lined  by  another 
membrane,  not  quite  so  closely  adhering :  it  is 
the  endocarp.  The  fleshy,  green,  and  vascular 
part,  which  is  observed  between  these  two  mem- 
branes, although  of  no  great  thickness,  is  the 
sarcocarp.  The  small  longitudinal  prominence 
which  runs  along  the  sutwrCy  and  to  which  the 
seeds  are  attached,  is  the  trophosperm.  Each 
little  prolongation  connecting  a  seed  with  that 
body  is  a  podosperm. 

We  thus  see  that  the  pericarp  is  the  part  of 
the  fruit  which  forms  the  walls  of  the  simple  or 
multiple  cavity  in  which  the  seeds  are  contained  : 
that  it  is  always  composed  of  three  parts:  1^, 
The  epicarpy  or  membrane  by  which  it  is  covered 
externally;  2dfyy  The  endocarp,  or  internal  par- 
ietal membrane  lining  its  internal  cavity  ;  Sdfyy 
A  more  or  less  thick  and  fleshy  part,  which, 
however,  is  sometimes  thin,  and  not  easily  per- 
ceived, but  always  vascular,  and  which  is  named 
the  sarcocarp  or  mesocarp;  and  that  the  pericarp 
is  often  divided  internally  by  partitions  into  a 


greater  or  less  number  of  cells,  when  it  is  caCed 
bilocular,  irilocular,  quadriloculary  muhiloaUary 
&c.  The  point  of  the  cavity  of  the  pericarp 
to  which  the  seeds  are  attached  presents  a  fleshy 
prominence,  of  variable  size,  coming  off  from 
the  sarcocarp,  which  has  received  the  name  of 
trophosperm.  The  podosperm,  again,  is  the  little 
process  of  the  trophosperm  which  supports  the 
seed.  When  the  trophosperm  or  the  podaspem 
cover  the  seed,  so  as  to  embrace  it  over  a  con- 
siderable extent,  the  peculiar  prolongation  by 
which  this  is  effected  bears  the  name  of  ariUm. 
Fruits,  considered  in  a  general  point  of  view, 
have  been  divided  in  various  ways,  and  have  re- 
ceived particular  names.  Thus,  the  name  of 
simple  frxiit  has  been  given  to  that  which  pro- 
ceeds from  a  single  pistil,  contained  in  a  flower; 
of  which  kind  is  the  peach,  the  cherry,  &c.  A 
multiple  fruit,  on  the  contrary,  is  that  proceed- 
ing frx>m  several  pistils  contained  in  the  same 
flower :  for  example,  the  rasp,  the  strawberry, 
the  fruit  of  the  genera  ranunculus,  clemattSy  &c 
Lastly,  the  name  of  compound  fruit  is  giTen  to 
that  which  results  from  a  greater  or  less  num- 
ber of  pistils  placed  dose  together,  and  often 
united,  but  all  coming  from  distinct  flowers  sit- 
uated very  near  each  other;  as  in  the  mulberry. 

According  to  the  nature  •f  their  pericarp, 
fruits  are  distinguished  into  dry  Bud  fleshy.  Dry 
fruits  are  those  whose  pericarp  is  thin,  or  formed 
of  a  substance  generally  containing  little  juice. 
Fleshy  fruits,  on  the  contrary,  have  a  thick  and 
succulent  pericarp,  and  their  sarcocarp  in  parti- 
cular b  very  laige.  Of  this  kind  are  melons^ 
peaches,  apricots,  &c.  Fruits  may  remain  en- 
tirely closed  in  all  parts,  or  may  open  into  a 
determinate  number  of  pieces  named  valves. 
From  these  circumstances,  they  are  distinguished 
into  dehiscent  and  indehiscent.  The  latter,  when 
they  are  dry,  are  also  named  capsular  fr-uits. 
According  to  the  number  of  seeds  which  they 
contain,  they  are  divided  into  oligospermcus  and 
pofyspermous.  Oligospermous  fruits  are  those 
which  contain  only  a  small  number  of  seeds, 
which,  in  most  cases,  is  precisely  determined : 
whence  the  epithets  monospermous,  dispermous, 
trispermousy  tetraspermouSy  pentespermous.  Sec, 
applied  to  the  fruit,  to  denote  that  the  number 
of  its  seeds  is  one,  two,  three,  four,  five,  &c. 
Pofyspermous  fruits  are  all  those  which  contain 
numerous  seeds,  the  precise  number  of  which  it 
is  uimecessary  to  determine. 

The  form  and  structure  of  the  pericarp,  being 
so  various  in  difl^erent  plants,  botanists  have 
found  it  extremely  difficult  to  arrange  them 
under  any  systematic  classification;  the  following 
distinguishing  forms,  however,  can  be  always 
recognized :  the  capsule,  the  pome,  the  ben^*, 
the  nut,  the  drupe,  the  clique,  tlie  legume,  and 
the  cone. 

The  wpsule  is  a  dry  and  membranaceous  peri. 
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ai7p,8epaiaiiiig  for  the  most  part,  whenripe,  into 
valves,  or  at  least  opening  in  some  definite  and 
determinate  manner ;  it  is  seen  in  the  snow  drop, 
bell  flower,  and  poppy.  It  is  one  valved,  as  in 
ffrimuloy  two  valved  as  in  eercooy  many  valved 
as  in  QKtliSf  or  without  valves,  as  in  the  tish.  In 
the  Hly  the  valves  are  vertical,  in  anagalHs  they 
an  transverse,  in  meadow  safiron  they  are  intro- 
fleeted.  It  is  one  celled  as  in  the  violet,  two 
edkd  in  veronica,  three  celled  in  the  iris,  or 
msny  celled  as  in  the  andromeda.  In  convol- 
foluB,  the  partitions  are  central,  in  the  poppy 
they  are  marginal  and  incomplete,  in  the  tulip 
thfiy  are  perpendicular  to  the  valves,  and  in  the 
witer  Uly  ihey  hear  the  seed.  In  the  «m,  the 
opeung  is  longitudinal,  in  hydiciamus  it  is 
horizontal,  in  sU^ne  it  is  at  the  apex,  in  phy- 
rma  at  the  mde,  and  the  trighchin  at  the  hase. 
In  some  cases  the  varieties  of  form  and  struc- 
toTB  which  the  capsule  assumes^  are  so  striking 
or  peculiar  as  to  have  heen  thought  worthy  of 
being  designated  hy  proper  names,  as  the  utricle^ 
KmarOy  bag,  and  coccus*  The  utricle  is  a  small 
md  hladder-like  capsule,  without  valves^  consist- 
ing of  one  cell,  and  one  seed,  as  seen  in  the  cle- 
matis and  cheropodium.  In  gallium  it  is  light, 
closely  investing  the  seed ;  in  adonis  and  thaHo- 
irumj  it  is  loose.  In  amaranthus  it  hursts  hori- 
contally  in  the  middle,  and  in  cheropodium  it  is 
H>  tender  as  to  he  easily  rubhed  off  with  the  finger. 

The  samara  is  a  compressed  and  leathery  cap- 
Eole,  of  one  or  two  cells,  but  without  valves, 
tenninating  in  a  membranaceous  w^ing  or  border, 
ted  &lling  off  entire  with  the  contained  seed  by 
which  it  is  irregularly  burst  open  in  the  process 
of  germination,  as  in  the  ash,  elm,  and  maple. 

The  bag  is  an  elongated  and  leathery  capsule, 
coDssting  of  one  valve  and  one  cell,  and  opening 
loDgitadinally  on  the  one  side.  It  is  sometimes 
single,  hut  more  frequently  double,  with  the 
seeds  loose  or  attached  to  a  proper  receptacle, 
which  b  generally  the  edge  of  the  seam  by  which 
it  opena^  as  is  seen  in  the  genus  vinca  oi  pcsoma. 

The  coccus  is  a  dry  and  elastic  capsule^  of  two 
or  more  lobes  joined  together,  each  forming  a 
cell,  and  containing  a  seed,  but  separating,  when 
ripe,  firom  the  axis,  and  bursting  longitudinally 
into  two  valves  united  at  the  base.  It  is  two 
ecQed,as  in  mereurialisyiiaee  celled  in  euphorbiay 
DMny  celled  as  in  puracrepitans,  the  valves  of 
^hich  latter,  it  b  said,  when  fully  ripe  and  dry, 
|rwpiently  burst  open  with  a  sudden  and  violent 
jcric,  so  as  to  produce  an  explosion  like  the  re- 
P<3rtofapi8tol.  w. 

T^pome  is  a  pulpy  or 
fl*Ay  pericarp,  without 
^wTea,  bat  inclosing  a 
CV>18-  It  is  exempli- 
M  in  the  fiuniliar  case 
of  the  apple,  fix>m  the 
^^tin   appellation     from  ^p^ 


which  it  has  taken  its  name.  It  is  generally 
of  a  globular  or  oval  figure,  as  in  most  varietitfs 
of  the  apple,  but  sometimes  it  is  inversely  coni- 
cal, as  in  the  pear.  At  the  apex  it  is  marked 
with  a  small  cavity,  surrounded  by  the  re- 
mains of  the  calyx,  which  is  persistent,  or  in 
the  language  of  other  botanists,  adherent ;  this 
cavity  is  the  umbilicus^  or  eye  of  the  fruit;  at 
the  base  there  is  often  also  a  small  cavity  formed 
by  the  expansion  of  the  pome,  around  the  in- 
sertion of  the  foot  stalk,  which  has  not  received 
any  particular  name;  in  the  pear,  the  pome 
tapers  down  gradually  to  the  poiut  of  insertion, 
and  renders  the  cavity  less  distinct.  The  en- 
closed capsule  is  a  thin  and  membranaceous  sub- 
stance, consisting,  for  the  most  part,  of  five  dis- 
tinct cells. 

The  berry  is  a  soft  and 
^  P^lpy  pericarp,  contain- 

ing one  or  more  seeds,  but 
not  separating  into  regu- 
lar valves,  nor  enclosing 
a  capsule.  It  is  exempli- 
fied in  the  common  goose- 
berry, currant,  and  straw- 
berry. It  is  not,  however, 
always  strictly  succulent, 
strawbeiry.  for  in  tho  ivy  it  is  of  a 

dry  and  mealy  nature,  and  in  trientaliSy  it  is 
covered  with  a  sort  of  brittle  crust.  The  same 
may  be  said  of  the  gourd,  melon,  and  cucumber, 
together  with  the  lemon,  and  orange,  which 
though  regarded  by  botanists  as  being  varieties 
of  the  berry,  are  yet  covered  with  a  thick  coat 
or  rind,  which  is  not  pulpy.  The  seed  vessel  of 
cucurbitaceous  plants  is  even  distinguished  by 
the  peculiar  name  of  peps,  and  characterized  by 
having  its  seeds  situated  remote  from  the  axis^ 
and  inserted  into  the  sides  of  the  fruit ;  the  fig- 
ure of  tlie  berry  is  for  the  most  part  globular, 
as  in  vacciniumy  but  in  the  strawberr}'  it  is 
oval.  In  daphne,  it  is  one  seeded,  in  asparagus 
it  is  generally  two  seeded,  in  the  ivy  three 
seeded,  in  nymphcsa  many  seeded.  Sometimes 
the  seeds  are  irregularly  dispiersed  in  the  pulp, 
as  in  fiymphcBa;  sometimes  they  are  attached  \a 
a  common  receptacle,  as  in  solanum;  and  occasion- 
ally the  cells  are  separated  by  regular  partitions, 
as  in  the  lemon.  In  the  foregoing  examples  the 
berry  is  said  to  be  simple  when  it  consbts  of 
only  one  ovary,  but  sometimes  it  b  compound 
when  several  ovaries  are  inserted  into  one  mass, 
as  in  the  bramble  and  bread  fruit.  In  this  case, 
each  ovary  contains  a  seed,  and  the  individual 
ovaries  are  also  &rther  designated  by  the  pecu- 
liar appellation  of  acini.  It  should  be  observed, 
however,  that  the  berry  of  the  bramble  b  com- 
posed of  the  united  ovaries,  of  only  a  singlo 
flower;  while  that  of  the  bread  fruit  b  com- 
posed of  the  united  ovaries  of  many  flowers. 
Several  other  firuits,  though  not  correspondin^E 
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Acorn. 


exactly  to  the  above  definition  or  exceptions, 
are  regarded,  however,  by  botanists  as  being  also 
varieties  of  the  berry,  such  particularly  as  those 
of  the  juniper  and  yew  tree.  In  the  former  the 
scales  of  the  fertile  catkin,  which  ultimately  be- 
come succulent,  unite  also  together  and  foipn  a 
globular  fruit,  resembling  a  berry  so  much  as  to 
iiavB  obtained  the  name.  In  the  latter,  the 
calyx  or  receptacle,  as  it  is  generally  believed  to 
be,  which  is  at  first  a  thin  and  scaly  like  sub- 
stance, of  a  whitish  or  greenish  complexion, 
embracing  merely  the  base  of  the  ovary,  expands 
and  enlarges  into  a  thick  and  pulpy  envelope,  of 
a  bell  shaped  figure,  and  of  a  most  beautiful  red, 
investing  the  whole  of  the  ovary  except  the 
mouth  or  open  extremity,  and  giving  the  fruit 
the  appearance  of  a  berry,  as  it  is  generally 
called,  though,  strictly  speaking,  it  is  more  pro- 
perly a  nut  than  a  berry. 

The  nut  shell  is  a  pericarp 
of  a  hard  woody  texture, 
though  sometimes  of  the 
consistence  of  leather;  it 
rarely  opens  spontaneously, 
or  if  it  does  so,  it  divides 
into  two  valves  only.  The 
aoom  and  filbert  are  ex- 
amples of  the  hard  nut ;  the 
chestnut  of  the  soft  leathery. 
In  the  genus  eckiumy  the  pericarp  is  crustace- 
ous,  and  in  myosatis  as  hard  as  flint.  The  figure 
of  the  nut  shell  is  generally  spherical  or  oval, 
sometimes  it  is  angular.  The  acorn  is  a 
single  celled  fruit,  and  one  seeded,  in  conse- 
quence of  the  constant  abortion  of  several  ovules. 
It  proceeds  from  an  inferior  many  celled  and 
many  seeded  ovary,  of  which  the  pericarp  is  in- 
tinifl^ly  attached  to  the  seed,  and  always  pre- 
sents at  its  summit  the  very  minute  teeth  of  the 
limb  of  the  calyx,  and  is  in  part  contained  in  a 
kind  of  scaly  or  leafy  involucre,  named  the  cup. 
In  trapa  it  is  two  celled,  and  in  the  chestnut 
six  ceUed,  but  the  partitions  are  not  perceptible 
in  the  mature  state  of  the  firuit.  The  contiuned 
seed  or  nut  is  generally  denominated  the  nuc- 
leus, and  is  extricated  for  the  most  part,  by 
means  of  a  fissure,  efiected  in  the  process  of  ger- 
mination, or  by  the  gradual  decay  of  a  part. 
But  in  the  walnut  the  shell  opens  spontaneously 
into  two  valves,  and  in  the  filbert,  in  which  it  does 
not  perhaps  open  spontaneously,  the  valves  seem 
at  least  to  be  marked  out  by  a  sort  of  superficial 
line,  and  are  easily  divided  with  the  asastance 
of  a  knife.  In  lycopsis  it  opens  by  a  hole  or 
fissure  at  the  base,  and  in  trapa  by  a  hole  at  the 
apex.  Sometimes  it  b  naked,  as  in  lyoopsis ; 
while  in  other  cases  it  is  coated  or  covered  with 
a  membranous  envelope,  either  wholly  or  in 
part,  as  in  the  acorn  and  walnut. 

The  drupe  is  a  soft  and  pulpy  pericarp,  with- 
out valves^  but  inclosing  a  nut.      It  may  be 


exemplified  in  what  b  geD> 
erally  called  stone  fruit,  aa  io 
the  cherry,  the  peach,  the  apri- 
cot. It  is  generally  round,  m 
in  the  cherry ;  or  elliptical,  as 
in  the  apricot.  In  the  genus 
helesia  it  is  winged.  Ita  sub- 
stance is  succulent,  as  in  the 
plum;  or  fibrous,  as  in  the 
cocoa-nut;  or  dry  and  leath- 
Cherry  «^>  as  in  the  almond,  spar- 
ganium  aid  ga%n^  wHch  last  are  ncariy  allied 
to  nuts.  It  opens  for  the  most  part  merely 
by  accident  or  decay,  but  in  the  peach,  and 
perhaps  a  few  others,  it  opens  spontaneoudy. 
The  shell  of  the  drupe  is  generally  very  hard, 
whence  the  term  stone  fruit.  But  in  some  cases 
it  is  soft  and  tender,  as  in  j<jrnwoafl(ip^//t«»/  in 
some  it  is  leathery,  as  in  hyphmm;  and  in  some 
woody,  as  in  cerbera.  It  does  not,  perhaps,  msny 
case  open  spontaneously,  and  yet  there  are  some 
shells  in  which  the  traces  of  valves  may  be  disr 
cemed,  as  m  that  of  elaocarpus;  or  in  which  a 
division  may  easily  be  effected,  by  means  of  the 
knife,  as  in  prunus.  Incomplete  valves  indeed 
are  sometimes  fi)und  at  the  top  of  the  shdl,  as 
in  nitraria  and  gaura,  so  as  to  make  it  resemble 
a  toothed  capsule ;  and  in  a  few  genera  there  is 
an  opening  formed  by  means  of  a  hole  or  pore 
at  the  top,  as  in  cocoa-nut.  The  figure  of  the 
shell  is  very  often  elliptical  or  egg-ahaped,  but 
compressed,  assuming,  however,  a  great  variety 
of  modification,  sufficient,  in  most  cases,  to  deter- 
mine species.  Its  surfiioe  is  never  quite  smooth, 
but  often  rough,  and  irregularly  furrowed,  as  in 
the  peach;  in  order,  perhaps,  that  it  might  the 
more  closely  unite  with  the  exterior  part  of  the 
fruit.  Sometimes  the  shell  is  separable  into 
several  different  diviaons,  each  forming  an  oi- 
closed  cavity,  and  oontahiing  a  seed.  In  this 
case  each  dividon  assumes  the  appellation  of  a 
f^rena^  and  the  fnii  is  said  to  be  dapmrenom, 
trepereiUMSy  or  pofyperenmuy  according  to  the 
number  of  diviaons  into  which  it  separates. 
The  partitions,  however,  as  in  the  compound 
nut,  are  effieu^  in  the  matured  fruit. 


The  silique  or  pod  is  a  dry  and  elongated 
pericarp,  consisting  of  two  valves  with  two  <f^ 
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podte  seams,  to  which  tlie  seeds  are  alternately 
ittached  It  is  said  to  be  silicobus,  if  the  trana- 
Tow  and  longitudinal  diameters  are  equal  or 
nearly  so,  as  in  tkkupiy  fig.  a ;  and  fflliquose,  if  the 
longitudinal  diameter  exceeds  the  transyerse,  so 
m  to  giTe  to  the  pod  the  oblong  figure,  as  in 
ckekranikutyfLg.b,  In  5ra«nea  the  pod  is  cy lindri- 
cil,  iBCf^vtiaMiaiit  is  four  cornered,  in  ^gE^tttin  it 
is  dliptica],  and  in  thlaspi  it  is  inversely  heart- 
shaped.  The  8ur£Gu»  of  the  pod  is  generally 
smooth  or  pabeaoent,  but  in  raphanus  and  sin- 
apis^  it  is  covered  with  protuberances.  Though 
the  valres  are  generally  two,  yet  the  pod  of  the 
genus  bimias  is  wholly  without  valves.  In 
ifli^afiathe  valves  open  with  a  sudden  jerk, 
and  b  cardamm^  after  opening,  they  roll  back 
ipirallj.  Sometimes  the  partitions  are  parallel 
to  the  valves,  as  in  draboy  and  sometimes  they 
are  contrary,  as  in  stdndarieoy  but  always  longi- 
tudinal The  cells  of  the  sllique  are  generally 
two  in  niunber,  as  in  cheiranthus,  but  some- 
times the  valves  are  without  partitions,  and 
the  pods  consequently  are  celled,  as  in  the  genus 
isatis. 

The  Uffume  is  a  dry  and  ®* 

elongated  pericarp,  con- 
sisting of  two  valves  with 
two  opposite  seams,  to  the 
one  of  which  only  the 
neds  are  attached,  as  ex- 
emplified in  the  pea  and 
iwan.  It  consists,  for  the 
moet  part,  of  one  cell  only, 
»  in  eaifynu;  but  some- 
tiines  it  consists  of  two 
nils  as  in  astragalus,  and  Pea. 

nmetimes  of  many,  as  in  lotus.  It  is  one  seeded, 
» in  trifoUum  procumbens;  two  seeded,  as  in 
^pAwmfrogiferuin;  or  many  seeded,  as  in/>inim. 
Its  figure  is  oblong,  as  in  vlex;  or  cylindrical,  as 
in  orfkm;  or  compressed,  as  in  hippocram;  or 
Hkomboidalyas  in  ononis;  pr gibbous, as  in  astrag- 
«/«»;  or  spiral,  as  in  medicago;  or  inversely  heart- 
>^>ed,  as  in  polygala.  The  substance  of  the 
l^pune,  when  ripe,  is  membranaceous,  as  in  med- 
wvo;  or  leathery,  as  in  vicia  ;  or  firm  and  woody, 
tt  in  flitoMMy  sometimes  the  sur&ce  is  smooth, 
«t  others  rough.  Such  is  the  general  charac- 
ter of  the  legume;  but  there  is  also  a  peculiar 
rariety  of  i^  which,  though  externally  fonning 
loogitndinal  sutures,  to  one  of  which  only  the 
f^  are  attached,  does  not  yet  open  longitud- 
imD/  by  means  of  two  general  valves,  but  trans- 
'enely,  by  means  of  joints;  each  joint  forming  a 
c^  that  contains  one  seed,  which  is  finally  ex- 
tricated by  the  opening  of  the  individual  joint 
when  detached.  This  variety  of  the  legume  is 
'J^arded  by  Wildenow  as  constituting  a  dis- 
^^nct  species  of  pericarp,  designated  by  the  name 
•f  oonunentum.  But  it  is  a  distinction  to  which 
it  seems  scarcely  entitled. 


64. 


The  strobile  or  cone  is  a 
liard  and  woody  pericarp, 
consisting  of   the    general 
receptacle    and    indurated 
scales   of  the    catkin;    in 
some  cases,  however,  as  in 
the    larch,  the    scales  are 
rather  leathery  than  woody, 
and  in  others,  as  the  com- 
mon fir,  (pinus  sylvestHs,) 
they  are  beset  with  tuber- 
Fir  cone.  cles.      Under    each     scale 
there  is  lodged  one  or  more  seeds  or  nuts,  in 
which  the  seeds  are  contained.    The  figure  of 
the  strobile  is  generally  conical,  or  cylindrical, 
as  in  most  species  of  pines,  but  sometimes  also  it 
is  spherical,  as  in  the  cedar.    In  the  mature  state 
of  the  fruit,  the  scales  which  are  now  closely 
imbricated,  cover  the  seeds  or  nuts  so  completely 
as  to  assume  the  appearance  of  forming  only  one 
compact  whole,  and  thus  the  strobile  hangs  upon 
the  tree  during  the  whole  of  the  winter  season, 
protecting  the  inclosed  seeds^  but  the  heats  of 
the  succeeding  summer  have  no  sooner  arrived, 
than  the  scales^  formerly  close  and  compact,  be- 
gin to  shrink  and  separate,  detaching  themselves 
from  one  another  by  the  whole  of  their  con- 
nected surface,  and  thus  forming  a  passage  for 
the  discharge  of  the  seeds. 

When  a  fruit  has  attained  its  fiill  maturity,  it 
opens,  the  different  parts  of  which  it  is  composed 
separate,  and  the  seeds  which  it  contains  burst 
the  bands  that,  until  now,  kept  them  confined 
in  the  cavity  in  which  they  were  developed. 
This  action,  by  which  the  seeds  are  naturally 
dispersed  over  the  surface  of  the  ground,  at  the 
period  when  they  are  ripe,  is  called  dissemina- 
tion. 

In  the  wild  or  natural  state  of  plants,  the 
dissemination  of  the  seeds  is  the  most  poweiiul 
agent  in  the  reproduction  of  species.  In  fiict, 
were  the  seeds  contained  in  a  finiit  not  to  issue 
in  order  to  be  dispersed  over  the  earth  and  there 
be  developed,  species  would  cease  to  be  repro- 
duced, and  entire  races  would  disappear;  and, 
as  all  plants  have  a  determinate  duration,  a  period 
would  necessarily  arrive  when  all  would  liave 
ceased  to  live,  and  when  vegetation  would  have 
for  ever  disappeared  from  the  surface  of  the 
globe.  The  commencement  of  dissemination 
indicates  the  termination  of  life  in  annual  plants, 
for,  before  it  can  take  place,  it  is  necessai-y  that 
the  fruit  should  have  attained  maturity,  and 
that  it  should  liave  become  in  some  degree  dried, 
but  still  this  phenomenon  does  not  take  place,  in 
annual  herbaceous  plants,  until  the  period  when 
vegetation  has  entirely  ceased.  In  woody  plants, 
dissemination  always  takes  place  during  the 
period  of  rest  into  wliich  they  enter  when  Uieir 
liber  has  become  exhausted,  and  is  no  longer  able 
to  give  rise  to  leaves  or  organs  of  fructification. 

V 
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The  fecundity  of  plants,  in  other  words,  the 
astonishing  number  of  germs  or  seeds  which  they 
produce,  is  one  of  the  causes  which  are  most 
powerful  in  facilitating  their  reproduction,  and 
in  effecting  their  surprising  multiplication.  A 
single  capsule  of  the  white  poppy  has  been 
known  to  contain  8000  seeds,  and  a  single  cq>- 
sule  of  the  vanilla^  from  10  to  1600 ;  a  single 
stalk  of  JB  a  mc^i  will  produce  2000  seeds;  a 
single  plant  of  inuU  heleniuMy  or  ellcampane, 
dOOO;  and  a  single  spike  of  typha  majors  or 
greater  cat's  tail,  10,000 ;  a  single  plant  of  tobacco 
has  been  found,  by  calculation,  to  produce  the 
almost  incredible  number  of  860,000;  and  a 
single  stalk  of  spleen- wort  has  been  thought  by 
estimation  to  produce  at  least  a  million  of  seeds. 
Let  one  imagine  the  r^^ularly  increasing  pro- 
gression of  this  number,  merely  to  the  t^ith 
generation  of  these  plants,  and  he  will  hardly 
conceire  how  the  whole  sur£EU»  of  the  earth 
should  not  be  covered  by  them.  But  many 
causes  tend  to  neutralize,  in  part,  the  effects  of 
this  astonishing  fecundity,  which,  by  its  very 
excess,  would  soon  prove  iigurious  to  the  repro- 
duction of  plants.  In  &ct,  all  the  seeds  are  not 
placed  by  nature  in  circumstances  fisiyourable  to 
their  deyelopment.  Besides,  numerous  animals, 
and  man  himseli^  deriving  their  principal  nutri- 
ment from  fruits  and  seeds,  destroy  incalculable 
quantities  of  them.  Various  circumstances  fav- 
our the  natural  dispersion  of  seeds.  Some  of 
these  result  from  the  structure  of  the  pericarp, 
and  others  depend  upon  the  seeds  themselves. 
Thus,  there  are  pericarps  which  open  naturally 
with  a  kind  of  elasticity,  by  means  of  which  the 
seeds  contained  by  them  are  projected  to  greater 
or  less  distances.  The  fruits  of  hura  crepitans, 
dionasa  muscipula,  the  fraxinella,  and  balsamine, 
separate  their  valves  rapidly,  and  by  a  kind  of 
spring,  project  their  seeds  by  this  means  to 
some  distance.  The  fruit  of  ecbcUlium  ekUerium, 
when  ripe,  separates  from  the  peduncle  which 
supported  it,  and  projects  its  seeds  with  surpris- 
ing rapidity  through  the  cicatrix  of  its  point  of 
attachment. 

The  seeds  of  oats,  when  ripe,  are  projected  from 
the  calyx  with  such  violence,  that  in  a  fine  and 
dry  day,  in  passing  through  a  ripe  field,  they 
maybe  heard  as  then  thrown  out  with  a  sudden 
«iap.  The  pericarp  of  the  dorsiferous  ferus  is 
furnished  with  a  sort  of  peculiar  elastic  ring,  in- 
tended, as  it  would  appear,  for  the  very  purpose 
of  projecting  the  seeds.  The  capsule  of  the 
cucumber,  geranium  geum,  and  fraxinella,  dis- 
charge their  seeds  also  when  ripe,  with  an  elastic 
jerk.  But  the  pericarp  of  impatiens,  which  con- 
sists of  one  cell,  with  five  valves,  exhibits,  per- 
haps, one  of  the  best  examples  of  this  mode  of 
dispersion.  If  it  is  accidentally  touched  when 
ripe,  it  will  immediately  burst  open,  while  the 
valves  coiling  themselves  up  in  a  spiral  form. 


and  springing  from  the  stem,  dischai^ge  the  con- 
tained seeds^  and  scatter  them  all  around.  The 
bursting  of  the  pericarp  of  some  species  of  pines 
is  also  worthy  of  notice.  The  cone  remains  in 
the  tree  till  the  sunmier  succeeding  that  on 
which  it  was  produced,  the  scales  being  stiU 
closed.  But  when  the  hot  weather  has  oomr 
menced,  and  continued  for  some  time,  so  as  to 
dry  the  cone  thoroughly,  the  scales  open  of  their 
own  accord  with  a  sudden  jerk,  ejecting  the  con- 
tained seeds,  and  if  a  nimiberof  themhi4;>pens  to 
burst  together,  which  is  often  the  case,  Uie  noise 
is  such  as  to  be  heard  at  some  considerabld  dis- 
tance. The  twisted  arm  of  avena  fatua,  or  wild 
oat,  as  well  as  that  particulariy  of  ^«rafitiMi 
cicutariumy  and  some  others,  seems  to  have  heexk 
intended  for  the  purpose  of  aiding  the  further 
dispersion  of  the  seed  after  being  discharged  from 
the  plant  or  pericarp.  This  spiral  arm,  or  springs 
which  is  beset  with  a  multitude  of  fine  and 
minute  hairs,  possesses  the  property  of  contract- 
ing by  means  of  drought,  and  of  expanding  by 
means  of  moisture.  Hence,  it  remains  of  neces- 
sity in  a  perpetual  state  of  contraction  or  dilatsr 
tion,  dependent  upon  change  of  weather,  from 
which  as  well  as  from  the  additional  aid  of  the 
fine  hairs  which  act  as  so  many  fulcra,  and 
cling  to  whatever  object  they  meet,  the  seed  to 
which  it  is  attached  is  kept  in  continual  motion 
till  it  either  germinates  or  is  destroyed.  The 
arm  of  barley,  which  is  beset  with  a  numb^  of 
minute  teeth  all  pointing  to  its  upper  extremity, 
presents  also  similar  motions.  For  when  the 
seed  with  its  arm  falls  from  the  ear,  and  lies  flat 
upon  the  ground,  it  is  necessarily  extended  in 
its  dimensions  by  the  moisture  of  the  night,  and 
contracted  by  the  drought  of  the  day.  But  as 
the  teeth  prevent  it  from  receding  in  the  direc- 
tion of  the  point,  it  is  consequently  made  to 
advance  in  the  direction  of  the  base  of  the  seed, 
which  is  thus  often  carried  to  the  distance  oi 
many  feet  from  the  stalk  on  which  it  grows.  It 
any  one  is  sceptical  with  regard  to  this  motion, 
let  him  introduce  an  ear  of  barley  with  the  seed 
uppermost  between  his  coat  and  shirt  sleeve,  at 
the  wrist,  when  he  walks  out  in  the  morning, 
and  by  the  time  he  has  returned,  he  will  find  it 
has  mounted  to  his  arm  pit.  This  journey  has 
been  efiected  by  means  of  the  continued  motion 
of  the  arm,  and  consequently  of  the  teeth  of  the 
arm  acting  as  feet  to  carry  it  forward.  It  b 
obvious,  however,  that  the  modes  of  dispersion 
now  stated,  can  never  carry  the  seed  to  any  great 
distance,  but  where  distance  of  dispersion  is  re- 
quired, nature  is  always  furnished  with  a  re- 
source. One  of  the  most  common  modes  by 
which  seeds  are  conveyed  to  a  distance  from 
their  place  of  growth,  is  tliat  of  the  Instrumen- 
tality of  animals.  Many  seeds  are  thus  tranfr- 
ported  merely  by  their  attaching  themselves  to 
the  bodies  of   such  animals  as    may  hiqppen 
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•eride&ially  to  oome  in  contact  with  the  plant 
in  tbeir  seaicfa  after  food.  The  liooks  or  hairs 
with  which  one  part  or  other  of  the  fimctifioa- 
tkn  is  (f^ok  fnndshed,  aerving  as  the  medium 
of  attachment,  and  the  seed  heing  thus  carried 
about  with  tiie  animal  till  it  is  again  detached 
bj  some  acddoital  caoae,  and  at  last  committed 
to  the  soiL  lliis  is  exemplified  in  the  case  of 
Mm  and  mj^mftUy  in  which  the  hooka  or 
priekks  are  attached  to  the  seed  itself ;  or  in  the 
caM  ol^alhm  opartnty  and  others^  in  which  they 
«re  atta^ed  to  the  pericarp,  or  in  the  case  of 
the  thistle  and  bnrdock,  in  which  they  are 
attiehed  to  the  general  calyx.  Many  seeds  are 
dtspecsed  hy  animals  in  consequence  of  their 
petieupshdngnaed  as  an  article  of  food.  This 
is  often  the  case  with  the  seeds  of  the  drupe,  as 
chtfriea,  sloes,  and  haws,  all  which  birds  often 
cany  away  till  they  meet  with  some  conyenient 
pbos  for  derouring  the  pulpy  pericarp,  and 
then  drop  the  stem  into  the  soiL  And  so  also 
Mt  is  diq>erBed  that  has  been  hoarded  up  for 
the  winter,  though  eyen  with  the  view  of  feed- 
ing on  the  seed  itself  as  in  the  case  of  nuts 
collected  by  squirrels,  which  hoards  are  often 
^Bposed  by  some  other  animaL  Sometimes  the 
heard  is  d^Kmted  in  the  ground  itseL^  in  which 
ease  part  of  it  is  generally  found  to  take  root 
and  spring  up  into  plants.  But  it  has  been  ob- 
sored  that  the  ground  squirrel  often  deprives 
the  kernel  of  its  germ  before  it  deposits  the  firuit 
it  eoQects,  which  it  has  been  supposed  to  do 
&Mn  some  peculiar  instinct,  as  the  means  of  pre- 
venting the  germination  of  the  seed.  It  has 
^>^^  suggested,  however,  that  the  preference 
thus  given  to  the  embryo  arises,  perhaps,  from 
its  possmring  some  specific  flavour  peculiarly 
"Snsabte  to  the  animal's  taste,  and  thds  is,  per- 
haps, the  true  solution  of  the  question.  Crows 
have  been  also  observed  to  lay  up  acorns  and 
other  seeds  in  the  holes  of  fence  posts,  which 
heing  either  foigot  or  accidentally  thrust  out,  fidl 
dtimately  into  the  earth  and  germinate. 

Bat  sometimes  the  seed  is  even  taken  into  the 
^tomach  of  the  animal,  and  afterwards  deposited 
in  the  stnl,  having  passed  through  it  unhurt. 
This  is  often  the  case  with  the  seed  of  many 
8p«i«  of  berry,  such  as  the  misletoe,  which  the 
thnidi  swallows,  and  afterwards  deposits  upon 
the  boughs  of  such  trees  as  it  may  happen  to 
'^^  upon.  The  seeds  of  the  eoranthus  Ameri- 
^BMu,  and  other  perennial  plants,  are  said  to  be 
<^cposited  in  like  manner  on  the  branches  of  the 
^f^^Ma  gramd^hra,  and  other  lofty  trees ;  as 
^  ^  medBoi  pfytolaeea  decandrioy  the  berries 
«f  winch  are  eaten  by  the  robin,  thrush,  and 
vfld  pigeon.  And  so  also  the  seeds  of  currants 
or  roans  are  sometimes  deposited  after  having 
been  swallowed  by  blackbirds,  or  other  birds,  as 
*nsy  be  seen  by  observing  a  currant  bush  or 
joong  roan  tree,  growing  out  of  the  deft  of  an- 


other tree,  where  the  seed  has  been  left,  and 
where  there  may  happen  to  have  been  a  little 
dust  collected  by  way  of  soil,  or  where  a  natural 
graft  may  have  been  effected  by  the  insinuation  of 
the  radicle  Into  some  chink  or  deft.  It  seems 
indeed  surprising  that  any  seeds  should  be  able 
to  resist  the  heat  and  digestive  action  of  the 
stomach  of  animals;  but  it  is  undoubtedly  the  &ct. 
Some  seeds  seem  even  to  require  it.  The  seeds 
of  magnolia  glauca,  which  have  been  brought  to 
this  country,  are  said  to  have  generally  refused 
to  vegetate  till  after  undergoing  this  process,  and 
it  is  known  that  some  seeds  will  bear  a  still 
greater  degree  of  heat  ydthout  any  injury.  Spal- 
lanzani  mentions  some  seeds  that  germinated 
after  having  been  boiled  in  water,  and  Du  Hamel 
gives  an  account  of  some  others  that  germinated 
even  after  having  been  exposed  to  a  degree  of 
heat  equal  to  285*^  of  Fahrenheit.  In  addition 
to  the  instrumentality  of  animals  in  the  disper- 
sion of  the  seed,  may  be  also  added  the  labours 
of  man,  who  for  purposes  of  utility,  or  of  orna- 
ment, not  only  transfers  to  his  native  soil  seeds 
indigenous  to  the  most  distant  regions^  but  sows 
and  cultivates  them  with  care. 

The  agency  of  wind,  too,  is  a  powerful  means 
of  the  dispersion  of  seeds.  Some  are  fitted  for 
this  mode  of  dispersion  from  their  extreme 
minuteness,  such  as  those  of  the  mosses,  lichens, 
and  fungi,  which  float  invisibly  in  the  air,  and 
vegetate  wherever  they  happen  to  meet  with  a 
suitable  soil.  Others  are  fitted  for  it  by  means 
of  an  attached  wing,  as  in  the  case  of  the  fir  tree, 
and  Hriodendron  tulipifertm,  so  that  the  seed,  in 
falling  from  the  cone  or  capsule,  is  immediately 
caught  by  the  wind,  and  carried  to  a  distance. 
Others  are  peculiarly  fitted  for  it,  by  means  of 
their  being  furnished  with  an  agrette  or  down, 
as  in  the  case  of  the  danddion,  goat's  beard,  and 
thistle,  as  well  as  most  plants  of  the  class  syn- 
genesia;  the  down  of  which  is  so  large  and 
light  in  proportion  to  the  seed  it  supports,  that 
it  is  wafted  in  the  most  gentle  breeze,  and  is 
often  seen  floating  through  the  atmosphere  in 
great  abundance  at  the  time  the  seed  is  ripe. 
Others  are  fitted  for  this  mode  of  dispersion  by 
means  of  the  structure  of  their  pericarp,  which 
is  also  wafted  along  with  them,  as  in  the  case  of 
staphylea  trifolia,  the  inflated  capsule  of  which 
seems  as  if  obviously  intended  thus  to  aid  the 
dispersion  of  the  contained  seed,  by  its  exposing 
to  the  wind  a  large  and  distended  surface  with 
but  little  weight.  And  so  also  in  the  case  of  the 
maple,  elm,  and  ash,  the  capsules  of  which  are 
famished,  like  some  seeds,  with  a  membranous 
wing,  which,  when  they  separate  from  the  plant, 
the  wind  immediately  lays  hold  off  and  drives 
before  it. 

A  further  means  adopted  by  nature  for  the 
dispersion  of  the  seeds  of  vegetables,  is  that  of 
the  instrumentality  of  streams,  rivers,  and  cur- 


Digitized  by 


Google 


100 


HISTORY  OF  THE  VEGETABLE  KINGDOM. 


rents  of  the  ocean.  The  mountmn  stream  or 
torrent  washes  down  to  the  yalley  the  seeds  which 
may  accidentally  fall  into  it,  or  which  it  may 
happen  to  sweep  from  its  hanks  when  it  suddenly 
overflows  them.  The  broad  and  majestic  river 
winding  along  the  extensive  plain,  and  traversing 
the  continents  of  the  world,  conveys  to  the  dis- 
tance of  many  hundred  miles,  seeds  that  may 
have  vegetated  at  its  source.  Thus  the  southern 
shores  of  the  Baltic  are  visited  by  seeds  which 
grew  in  the  interior  of  (Jrermany,  and  the  west- 
em  shores  of  the  Atlantic  by  seeds  that  have 
been  generated  in  the  interior  of  America.  Even 
fruits  indigenous  to  America  and  the  West 
Indies,  have  sometimes  been  found  to  be  swept 
along  by  the  currents  of  the  ocean  to  the 
western  shores  of  Europe.  The  fruit  of  mimosa 
scandensy  dolichob  prwienSy  genlendena  bonduc^ 
and  cmacardium  occidenUUey  or  cashew  nut,  have 
been  thus  known  to  be  diiven  across  the  Atlan- 
tic, to  a  distance  of  upwards  of  2000  miles ;  and 
though  the  fruits  now  adduced  as  examples  are 
not  such  as  could  vegetate  on  the  coast  on  which 
they  were  thrown,  owing  to  soil  and  climate, 
yet  it  is  to  be  believed  that  fruits  may  have  been 
often  thus  transported  to  climates  or  countries 
£Eivourable  to  their  vegetation. 

Mr  Darwin  thus  describes  the  flora  in  Keeling 
islands,  some  of  those  recently  formed  out  of  the 
coral  reefs  of  the  Pacific.  "The  cocoa-nut  tree, 
at  the  first  glance,  seems  to  compose  the  whole 
wood;  there  are,  however,  five  or  six  other  kinds. 
One  of  them  grows  to  a  very  large  size;  but 
from  the  extreme  softness  of  its  wood,  is  useless: 
another  sort  aflbrds  excellent  timber  for  ship 
building.  Besides  the  trees,  the  number  of 
plants  is  exceedingly  limited,  and  consists  of 
insignificant  weeds.  The  collection  amounts  to 
twenty  species,  vrithout  reckoning  a  moss,  lichen, 
and  fungus.  To  this  number  two  trees  must  be 
added,  one  of  which  was  not  in  flower,  and  the 
other  I  only  heard  of.  The  latter  is  a  solitary 
tree  of  its  kind  in  the  whole  group,  and  grows 
near  the  beach,  where,  without  doubt,  the  one 
seed  was  thrown  up  by  the  waves.  I  do  not 
include  in  the  above  list  the  sugar-cane,  ban- 
nan%  some  other  vegetables,  fruit  trees  and  im- 
ported grasses.  As  these  islands  consist  entirely 
of  coral,  and  at  one  time,  probably,  existed  as  a 
mere  water-washed  reef,  all  the  productions 
now  living  here  must  have  been  transported  by 
the  waves  of  the  sea.  In  accordance  with  this, 
the  flora  has  quite  the  character  of  a  refuge  for 
the  destitute.  Professor  Henslo w  informs  us,  that 
of  the  twenty  species  nineteen  belong  to  difierent 
genera^  and  these  often  to  no  less  than  sixteen 
orders.  Seeds  and  plants  from  Sumatra  and  Jav% 
have  been  driven  up  by  the  surf  on  the  windward 
side  of  the  other  islands.  Among  these  have 
been  found  the  kimiri,  a  native  of  Sumatra 
and  the  peninsula  of  Malacca;   the  cocoa-nut 


of  Balci,  known  by  its  shape  and  size;  the  dadap, 
which  is  planted  by  the  Malays  with  the  pepper 
vine,  the  latter  intwining  round  its  tniijc,  and 
supporting  itself  by  the  prickles  of  its  stems; 
the  soi^  tree,  the  castor  oil  plant,  trunks  of  the 
sago  palm,  and  various  kinds  of  seeds  unknowo 
to  the  Malays  who  settled  on  the  islands.  These 
are  all  supposed  to  be  driven  on  shore  by  the 
north  west  monsoon,  from  the  coast  of  New  Hol- 
land, and  thence  to  these  islands  by  the  sonth-east 
trade  wind.  Sago,  masses  of  Java  teak,  and 
yellow  wood,  have  also  been  found,  besides  im- 
mense trees  of  red  and  white  cedar,  and  the  blae 
gum  wood  of  New  Holland,  in  a  perfectly 
sound  condition.  All  the  hardy  seeds,  soch  as 
creepers,  retain  their  germinating  power;  hot 
the  softer  kinds,  among  which  is  the  magnolia, 
are  destroyed  in  the  passage.  Fishing  canoes, 
apparently  from  Java,  have  at  times  been  washed 
on  shore.  It  is  interesting  thus  to  discover  how 
numerous  the  seeds  are,  which,  coming  from 
several  countries,  are  drifted  over  the  wide  ocean. 
Perhaps  all  the  plants  I  brought  from  this  island 
are  littoral  species,  on  the  Indian  islands;  from 
the  direction,  however,  of  the  winds  and  currents, 
it  seems  scarcely  possible  that  they  could  haie 
come  here  in  a  direct  line  ;  it  has  been  suggested 
that  they  may  have  been  first  carried  to  the 
coast  of  New  Holland,  and  drifted  back  again, 
together  with  the  productions  of  that  countiy 
In  this  way  the  seeds,  before  germinating,  inust 
have  travelled  a  distance  of  1800,  or  2400  miles. 
Chamesso,  when  describing  the  Radack  Ar- 
chipelago, utuated  in  the  central  part  of  the 
western  Pacific,  states  that  *the  sea  brings  to 
these  islands  the  seeds  and  fruits  of  many  .trees, 
most  of  which  have  not  yet  grown  here ;  the 
greater  part  of  these  seeds  appear  to  have  not 
yet  lost  the  capability  of  growing.'  It  is  also 
said  that  trunks  of  northern  firs  are  washed  on 
shore,  which  must  have  been  floated  from  *" 
immense  distance." 

Uses  of  fruits  and  seeds.  The  fruits,  and  es- 
pecially the  seeds  of  many  plants,  contain  ali- 
mentary substances  possessed  of  the  most  nutn- 
tious  qualities,  and  frequently  medicines  of  ^^ 
greatest  power.  The  family  of  Gramineaty  in- 
cluding the  grains  and  grasses,  is  unquestionably 
one  of  those  frt)m  which  man  procures  the  most 
abundant  supplies  of  food,  and  herbivorous  ani- 
mals their  most  usual  pasture.  All  the  civilized 
nations  of  Europe,  and  of  the  other  parts  of  the 
world,  make  use  of  bread,  which  is  prepared 
fit>m  the  fiEurinaceous  endosperm  of  the  wheat, 
the  barley,  and  many  other  gramineie.  For  this 
reason  alone,  had  it  no  other  claims  upon  our 
notice,  this  natural  family  of  plants  is  one  of 
the  most  interesting  in  the  vegetable  kingdom. 

The  pericarps*  of  many  fruits  furnish  food  as 
agreeable  as  useful.  Every  one  knows  the  eco- 
nomical uses  to  which  many  fleshy  fruits,  sucli. 
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M  peadwfl,  apples,  mdoDfl,  strawbenieB,  goose- 
berrksy  cnrrants,  Scc^  are  applied.  The  pericarp 
of  the  olive  yields  tli^  purest  and  most  esteemed 
oiL  Wine,  so  nseftil  to  man,  when  used  in 
moderate  quantitj,  is  prepared  of  the  juice  ob- 
tained by  preasore  from  the  fruits  of  the  vine, 
by  submitting  it  to  fermentation.  Sereral  other 
fruits,  such  as  apples,  pears,  rowans,  &C.,  afibrd 
fermented  liquon,  which  supply  provinces  and 
entire  nations  with  their  ordinary  drink. 

In  the  interior  of  several  pericarps  of  the 
fiunily  of  Legnminoee,  there  is  found  an  acidu- 
lous or  sweetish,  but  sometimes  nauseating  sub- 
itanee,  which  possesses  laxative  properties ;  as  is 
observed  in  the  cassia,  the  tamarind,  the  follicles 
of  the  senna.  Bates,  figs,  jujubes,  and  dried 
raisins  are  alimentaiy  substances  which  are  re- 
markable for  the  great  quantity  of  saccharine 
principle  which  they  contiun.  The  fruits  of 
the  lemon  and  orange-trees  contain  citric  acid 
neariy  in  a  pure  state.  The  small  berries  of  the 
bockthom  (rkammu  eaiharHeui)  are  highly 
purgative. 

Seeds  are  not  less  rich  in  nutritious  principles 
than  pericarps.  Those  of  the  cereal  plants  or 
graminee,  and  of  many  l^^uminose,  contain  a 
luge  quantity  of  stardi,  which  renders  them 
hi^y  nutritive.  The  seeds  of  the  common 
flax,  the  quince,  and  the  psyllium,  also  contain 
a  very  abundant  mucilaginous  principle,  which 
readers  them  essentially  emollient.  Many  seeds 
are  distinguished  by  possessing  a  highly  aromatic 
stimulant  principle.  Such  are  those  of  the  anise, 
the  fennel,  the  coriander,  and  the  caraway,  which 
are  named  carminative  seeds.  Others,  again, 
produce  a  refrigerant  or  sedative  eflRectupon  the 
animal  economy;  such  as  thoeeof  the  calabash,  the 
encumber,  the  melon,  and  the  water-melon.  The 
carminative  seeds  all  belong  to  the  family  of 
umbdlifene;  the  refrigerant  to  the  eucurbita- 
ce«.  The  roasted  seeds  of  the  coffee  and  cocoa, 
are  used  by  all  civilized  nations.  Fromtheseeds 
of  the  almond,  walnut,  beech,  ridnus,  hemp, 
and  poppy,  an  abundant  oil  is  obtained,  whidi 
poMCBsu  properties  modified  in  each  of  these 
plants  by  its  being  mixed  with  other  substances. 
The  seeds  of  Bixa  oreliana  are  used  for  dying 
reddidi  brown. 


CHAP.  XVIL 

OF  THS  8KED  AND  OBBmHATIOK. 

We  have  seen  that  the  fruit  is  essentially 
eoraposed  of  two  parts,  the  pericarp  and  the 
feed. 

The  9eed  is  that  part  of  a  perfect  fruit  which 
h  finmd  in  the  internal  cavity  of  the  pericarp, 
■od  which  contains  the  body  that  is  destined  to 


reproduce  a  new  individual.  There  are  no  naked 
seeds,  strictly  so  called:  in  other  words,  none 
which  are  not  covered  by  a  pericarp.  But  this 
ktter  organ  is  sometimes  so  thin,  or  adheres  so 
closely  to  the  seed,  that  it  cannot  easily  be  dis- 
tinguished at  the  period  when  the  fruit  is  ripe, 
on  account  of  their  being  intimately  attached  to 
each  other,  and  confounded,  although  the  two 
parts  were  perfectly  distinct  in  the  ovary  after 
fecundation.  Hence  it  is  absolutely  necessary 
to  examine  the  structure  of  the  ovary  with  at- 
tention, in  order  to  understand  the  structure 
which  the  fra  it  is  to  have. 

Thus  in  the  grasses  and  synantheresp,  the 
pericarp  is  very  thin  and  intimately  adherent  to 
the  seed,  from  which  it  is  very  difficult  to  dis- 
tinguish it.  This  is  equally  the  case  in  many 
umbellifene,  and  other  plants ;  whereas  if  we 
examine  them  in  the  ovary,  these  two  parts  are 
very  distinct  from  each  other. 

Every  seed  comes  from  a  fecundated  ovule. 
Its  essential  character  consists  of  its  containing 
an  organized  body,  which,  on  being  placed  in 
favourable  circumstances,  is  deyeloped  and  con- 
verted into  an  individual  perfectly  similar  to 
that  from  which  it  derived  its  origin.  This  body 
is  the  emhfyoy  which  is  therefore  the  essential 
part  of  the  seed. 

The  seed  is  formed  of  two  parts:  Ijf,  Tlie 
epispermy  or  proper  integument ;  2dfy^  The  ker- 
nel contained  within  the  episperm. 

The  part  of  the  seed  by  which  it  is 
attached  to  the  pericarp,  is  named  the 
umbilicus  or  At/um,  represented  ^,  a, 
in  the  common  wheat.  It  is  also 
familiarly  known  as  the  eye  of  the  com- 
mon bean.  The  hilum  is  always  mark- 
ed, on  the  proper  integument,  by  a 
kind  of  cicatrix  or  scar  of  greater  or  less 
extents,  which  never  occupies  more  than 
a  part  of  its  surface,  and  by  means  of 
which  the  vessels  of  the  trophosperm  communi- 
cate with  those  of  the  proper  int^iment  of  the 
seed.  The  centre  of  the  hilum  always  repre- 
sents the  base  of  the  seed.  Its  summit  is  indi- 
cated by  the  point  diametrically  opposite  to  the 
hilum. 

When  a  seed  is  compressed,  the  surface  which 
looks  to  the  axis  of  the  pericarp  is  the  face,  and 
that  which  is  directed  towards  the  wall  of  the 
pericarp  is  named  the  hack*  The  maigin  or  edge 
of  the  seed  is  represented  by  the  meeting  of  the 
&ce  and  back. 

When  the  hilum  is  situated  on  some  part  of 
the  edge  of  the  seed,  the  latter  is  said  to  be  cffm- 
pressed.  It  is  depressed,  when  the^  hilum  is 
placed  on  its  face  or  back. 

Every  seed  connected  by  its  extremity  with 
the  bottom  of  the  pericarp,  or  of  one  of  its  cells, 
when  it  is  multilocular,  and  following  the  same 
direction  in  a  more  or  less  decided  manner,  is 
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named  ereef,  as  in  all  the  synanthereos.  On  the  1 
contrary,  it  is  said  to  be  reversed  when  it  is  at- 
tached in  the  same  manner  to  the  summit  of  the 
cell  of  the  pericarp ;  as  in  the  dipsaceas.  In  these 
two  cases,  the  trophosperm  occupies  the  base  or 
the  summit  of  the  cell. 

The  epispermy  skin  or  pro-  ^ 

per  integument  of  the  seed, 
is  almost  always  single. 
Sometimes,  however,  when 
it  is  pretty  thick,  and  slight-  | 

ly  fleshy  in  its  interior,  its  d 
inner  wall  becomes  detached 
and  separates,  so  that  it  seems  h 
to  be  composed  of  two  coats, 
an  outer,  thicker,  sometimes 
hard  and  solid  one,  to  which 
Goertner  has  given  the  name 
of  ««*«,  and  an  inner  one  of  ^.^SStfo^; 
less  thickness,  which  is  named  when  dereioped,  of  c, 
the  tegmm.    This  disposition  «>•  radices  d  the  gem. 
is  very  distmctly  seen  m  the  dont  or  lobes, 
seed  of  ricinm  communis;  but  these  two  mem- 
branes are  not  more  distinct  from  each  other 
than  the  three  parts  which  compose  the  peri- 
carp. 

The  hilum  is  always  situated  upon  the  epi- 
sperm.  It  varies  in  its  appearance  and  extent. 
Sometimes  it  has  the  form  of  a  hardly  percep- 
tible dot.  At  other  times,  it  is  very  large,  as  in 
the  horse-chestnut,  in  which  its  whitish  colour 
renders  it  easily  distinguishable  from  the  rest  of 
the  epispermy  which  is  dark-brown. 

Towards  the  central  part  of  the  hilum,  some- 
times on  one  of  its  sides,  there  b  observed  a  very 
small  aperture,  through  which  the  nutritious 
vessels  pass  from  the  trophosperm  into  the  tissue 
of  the  episperm.  When  the  bundle  of  vessels  is 
continued  some  time  before  it  ramifies,  it  forms 
a  prominent  line,  to  which  the  name  raphe  has 
been  given.  The  internal  point  at  which  this 
ends  is  named  the  iivtemal  chalaza  or  umbilicus. 
The  raphe  is  often  not  easily  perceptible  at  the 
outside,  and  only  discoverable  by  the  aid  of  dis- 
section, as  in  many  euphorbiacece ;  while,  at 
other  times,  it  is  prominently  and  easily  seen, 
as  in  the  genus  citrus,  in  which  it  extends  from 
one  end  of  the  episperm  to  the  other. 

In  many  seeds  there  is  observed  near  the 
hilum,  often  on  the  side  next  the  stigma^  a  per- 
forated organ,  which  Turpin  has  designated  by 
tlie  name  of  micropple.  Some  authors  are  of 
opinion  that  the  fecundating  fluid  makes  its  way 
to  the  young  embryo  through  the  aperture  in 
this  organ. 

Mr  Brown  considers  it  as  the  base  of  the  seed. 
The  radicle  of  the  embryo  always  corresponds 
exactly  to  it.  Previous  to  fecuudadon,  the 
omle  b  composed  of  two  membranes  and  a  ker- 
nel. The  outer  membrane,  or  testa,  has,  some- 
times near  the  hilum,  sometimes  at  a  greater  or 


less  distance  from  it,  a  small  punctifonn  aper- 
ture, which  had  been  noticed  by  some  of  the 
older  observers,  and  to  which  M.  Turpin  gave 
the  name  of  micropyle.  This  aperture  has  no 
direct  communication  with  the  walls  of  the 
ovar}%  According  to  Mr  Brown,  it  indicates  the 
true  base  of  the  ovule ;  and  the  point  which  is 
opposite  to  it,  its  summit.  The  nutritious  ves- 
sels of  the  pericarp,  which  arrive  at  the  ovule 
through  the  hilum,  creep  in  the  substance  of  the 
testa  until  near  its  summit,  where  they  form  a 
kind  of  expansion  communicating  with  the  in- 
ner membrane,  and  which  is  named  the  chahua. 
This  inner  membrane  has  a  direction  the  revene 
of  that  of  the  outer,  being  inserted  by  a  broadish 
base  upon  the  summit  of  the  latter,  the  only 
point  at  which  the  two  membranes  commimi- 
cate  with  each  other.  The  summit  of  the  inner 
membrane  is  also  perforated  with  a  small  aper- 
ture, exactly  corresponding  to  that  in  the  base 
of  the  testa.  The  kernel  contained  within  the 
two  integuments  of  the  ovule  is  a  cellular  body, 
having  always  the  same  direction  as  the  internal 
membrane,  or,  in  other  words,  is  inserted  at  its 
base,  or  the  point  opposite  to  its  perforated  sum- 
mit. It  consists  of  two  parts,  an  outer,  thick 
and  cellular  part,  the  chorion  of  Malpighi ;  and 
an  internal  part,  forming  a  kind  of  small  oeUular 
sac,  often  filled  at  first  with  a  mucilaginous  fluid. 
This  inner  part  is  the  amnios,  and  its  fluid  the 
liquor  amnii.  It  is  in  the  internal  sac  that  the 
embryo  beg^  to  make  its  appearance.  Its  n- 
dide  always  corresponds  to  the  summit  of  the 
kernel,  or  to  the  aperture  or  base  of  the  outer 
integument  of  the  ovule.  The  endosperm,  which 
often  accompanies  the  embryo,  may  be  formed 
by  the  sac  of  the  amnios,  or  by  the  chorion,  the 
amnios  being  absorbed,  or  by  both  oigans  at 
once. 

There  is  sometimes  observed,  <at  a  greater  or 
less  distance  from  the  hilum  of  some  seeds,  a  kind 
of  inflated  body,  as  in  the  date,  the  asparagos 
and  commelina.  During  germination  thb  body 
separates,  and  allows  the  embryo  to  pass. 

The  epbperm  is  in  general  merely  applied 
upon  the  kernel,  from  which  it  b  ea^y  separ- 
ated ;  but,  in  some  cases,  it  adheres  so  intima4«ly 
that  it  can  be  removed  only  by  scraping  it  ofi*. 
It  never  has  celb  or  partitions  in  its  interior,  its 
cavity  being  always  simple,  altliough,  in  some 
rare  cases,  it  may  contain  several  embryos. 

The  kernel  is  all  that  part  of  a  ripe  and  per- 
fect seed  which  b  contained  in  the  cavity  of  the 
episperm.  It  has  no  vascular  communication 
with  the  episperm,  unless  when  the  two  oigans 
are  intimately  united,  in  which  case  it  b  diffi- 
cult to  determine  whether  they  may  not  have 
some  communication  of  this  kind.  The  entire 
kernel  may  be  formed  by  the  embryo,  as  in  the 
kidney-bean,  the  lentil,  &c.  In  other  words, 
the  embryo  exduavely  filb  the  whole  internal 
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(tvitj  of  tii6  epispenn.  At  other  limee,  the 
kerael  ecntaiofl^  together  with  the  embiyo,  an- 
oiliff  body^  which  is  named  the  midotperm;  as 
in  ridmm  tcmmmni$y  the  wheat,  &c. 

The  slraetiune  of  these  two  oigans  is  so  differ- 
cBt,  that  they  are.  easily  distinguished  at  first 
Ng^  The  §mhryo  is  an  oi^ganixed  body,  which 
is  desftiiied  to  become  enkiged  and  devebped  by 
ggnninstion,  The  endosperwiy  on  the  contrary, 
iisiiiaaiof  odhilar  tissney  sometimes  hard  and 
honjySt  other  times  soft  and  fleshy,  which, 
ifter  genniDatton,  shrirels  and  generally  dimin- 
iflhcf  in  aae,  instead  of  enlarging.  Thus,  then, 
Sominsdon  will  reraoTe  all  doubt  as  to  the  na- 
tore  of  the  two  bodies  contained  within  the  epi- 
spenn, when  it  may  not  hare  been  satisfiMstorily 
detcnnmed  by  analysis  and  dissection. 

The  mdoiptrm  is  that  part  of  the  kernel  which 
fbmi^  aronnd  or  on  the  side  of  the  embryo,  an 
soecMOfy  body,  which  has  no  oontinoity  of  ves- 
leh  or  of  tiflBne  with  it.  It  is  generally  formed 
of  Tasenkr  tiasae,  in  the  meshes  of  which  is  con- 
tamed  etsrch,  or  a  thick  mucilage. 

This  mbifeanee  affords  nutriment  to  the  young 
emhiyo.  Before  germination,  it  is  entirdy  in- 
Bohible  in  water ;  but  at  the  first  period  of  yege- 
tabk  hie  it  changes  its  nature,  becomes  soluble, 
lad  contributes  to  the  nutriti<m  and  deyelop- 
ment  of  the  embryo.  It  is  always  easy  to  sep- 
vtte  the  aidosperm  firom  the  embryo,  as  they 
io  not  in  the  least  cohere.  Its  colour  is  gener- 
sOy  white,  or  whitish,  though  green  in  the 
mkletoe  snd  the  substance  of  which  it  is  formed 
viiiei  greatly.  Thus  it  is  dry  and  fannac&' 
oai^  in  many  gramines,  as  wheat,  oats,  barley. 
^MoeeMity  and,  as  it  were,  carre2a^ftfio^ 
onbdlifins.  OUagmum  and  fie^^  or  thick  and 
gnosjr  to  the  tou^  as  in  HetntM  eommmm^ 
ind  msay  other  euphorbiaoeee.  Htn^^  tena- 
tkNM^  hsrd,aod  elastic,  asin  the  cofiee  and  many 
other  rabiaeee,  meet  of  the  palms,  &c  Thim 
•ad  nembrsneous ;  as  in  many  labiatce,  &c. 

The  mJbfyo  is  the  already  oiganized  body,  ex- 
uding in  a  perfect  seed  after  fecundation,  and 
whieh  constitutes  the  compound  rudiment  of  a 
new  plant  When  placed  in  fiftYOurable  circum- 
>ttteea,  it  is  conyerted,  by  the  act  of  germination, 
into  s  plant  perfectly  similar,  in  eyery  respect, 
to  that  from  which  it  deriyed  its  origin.  When 
the  embryo  exists  by  itself  in  the  seed,  that  is, 
when  It  b  immediately  covered  by  the  epUperm 
or  proper  integument,  it  is  said  to  be  epispermie, 
»  tt  the  kidney-bean.  When,  on  the  contrary, 
it  ii  aeeompanied  by  an  endo&permy  it  takes  the 
°*ine  of  emdotpermiCy  as  in  the  gramlnete,  ridnus 


The  embryo  being  a  plant  already  formed,  all 
the  parts  which  it  is  one  day  to  deyelope  already 
«iit  m  it,  but  only  in  the  rudimentary  state. 
It  b  esentially  composed  of  four  parts :  1.  The 


radicular  body;  2.  The  eotyUdomtry  body;  3. 
The  gemnmU;  4.  The  caulicU. 

1.  The  radicular  body  or  radicle^  constitutes 
one  of  the  extremities  of  the  embryo.  When 
germination  takes  place,U  gives  rise  to  the  root, 
or  forms  it  by  its  devdopment. 

In  the  embryo  i|i  the  state  of  rest,  that  is,  be- 
fore germination,  the  radicular  extremity  is  al- 
ways simple  and  undivided.  When  it  begins  to 
be  developed,  it  often  sends  off  several  small 
knobs,  which  constitute  so  many  radicular  fila- 
ments ;  as  in  the  graminec.  I^  in  some  cases, 
it  is  difficult,  before  germination,  to  distinguish 
the  radide,  it  becomes  easy  to  do  so  when  the 
embryo  begins  to  grow.  Thus,  the  radicular 
body  always  tends  towards  the  centre  of  the 
eardi,  whatever  impediments  may  be  put  in  its 
way,  and  changes  into  a  root,  while  the  other 
parts  of  the  embryo  take  an  opposite  direction. 
In  a  certain  number  of  plants,  the  radicular 
body  itself  elongates,  and  changes  into  a  root,  in 
consequence  of  the  development  which  germina- 
tion induces  in  it.  This  Ib  what  is  observed  in 
many  dicotyledones. 

When  the  radicle  is  external  and  exposed,  tlie 
plants  are  named  exorhizoui.  Of  this  kind  are 
the  labiate,  crucifere,  boraginec,  synantherec, 
&c.,  and  the  greater  number  of  dicotyledonous 
plants. 

In  other  plants,  again,  the  radicle  is  covered 
and  entirely  concealed  by  a  particular  envelope 
which  bursts  at  the  period  of  germination,  to 
allow  it  to  escape.  This  body  has  received  the 
name  of  coleorhiza.  In  this  case  the  radicle  is 
internal  or  coleorhizousy  aad  the  plants  which 
present  this  disposition  are  named  endorhizous. 
To  this  division  belong  most  of  the  true  mono- 
cotyledones,  such  as  the  palms,  the  graminefe, 
liliaceie,  &c. 

Lastly,  in  some  less  frequent  cases,  the  radicle 
is  incorporated  with  the  endosperm.  Plants  in 
which  this  organization  is  observed,  are  named 
synorhizwu.  Of  this  kind  are  the  pines,  firs,  and 
other  conifers,  the  cycadec,  &c.  All  the  known 
phanerogamous  or  floweringplants belong  to  these 
three  great  classes. 

The  cotyledonary  body  may  be  simple  and  per- 
fectly undivided.  In  tliis  case,  it  is  formed  by 
a  single  cotyledon,  and  the  embryo  is  named  mono- 
cotyUdonous;  as  in  the  wheat,  the  barley,  tlie 
oat,  the  lily.  At  other  times,  it  is  formed  of 
two  bodies  united  base  to  base,  which  are  named 
cotyledons,  and  the  embryo  is  then  said  to  be 
dicotyledonous,  as  in  the  bean,  ash,  elm.  All 
plants  whose  embryo  has  a  single  cotyledon 
are  named  monocotyledonous.  All  those  wliich 
have  two  cotyledons  are  called  dicotyledonotus. 

Sometimes  there  are  more  than  two  cotyledons 
in  the  same  embryo.  Thus  there  are  three  in 
cupressus  pendula;  four  in  pinus  inops,  and 
ceratophyllum  demersum;  five  in  pinus  larieio; 
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six  in  taxodium  disHchum;  eight  in  pinu8  itro- 
hus;  and  lastly,  ten  and  even  twelve  in  pinus 
pinea. 

It  is  thus  seen  that  the  nnmher  of  cotyledons 
is  not  the  same  in  all  plants,  and  that  the  divi- 
sion into  monocotyledons  and  dicotyledons,  if 
strictly  ohserved,  is  incapahle  of  including  all 
known  vegetables.  Besides,  it  not  unfrequently 
happens,  that  the  two  cotyledons  unite  and  ad- 
here together,  so  that,  at  first  sight,  it  is  difficult 
to  say  whether  an  embryo  is  monocotyledonous 
or  dicotyledonous,  as,  for  example,  in  the  horse- 
chestnut. 

The  cotyledons  appear  to  be  destined  by  natture 
to  £ftvour  the  development  of  the  young  plant, 
by  supplying  it  with  the  first  materials  of  its 
nutrition.  For  this  purpose,  the  cotyledons  are 
almost  always  very  thick  and  fleshy,  in  plants 
which  liave  no  endosperm,  whereas  they  are  thin, 
and  as  it  were  leaiy,  in  those  which  are  furnished 
with  that  organ.  These  differences  may  easily 
be  seen  on  comparing  the  thickness  of  the  cotyle- 
dons in  the  kidney-bean  and  the  ricintu  com- 
munis. 

At  the  period  of  germination,  the  cotyledons 
sometimes  remain  concealed  under  ground,  with- 
out appearing  at  the  sur&ce.  In  this  case,  they 
bear  the  name  of  hypogeal  cotyledons,  as  in  the 
horse-chestnut.    At  other  times  they  emeige 

67. 


a  a,  cotyledons  fonntnff  temiiuU  leftret ;  6,  th«  (remroule  ex- 
panded Into  primordial  leare* ;  e»  the  radicle. 

from  the  ground,  in  consequence  of  tlie  elonga- 
tion of  the  neck,  which  separates  them  from  the 
radicle.  In  this  case,  they  are  named  epigeal, 
as  in  the  kidney-bean  and  most  of  the  dicotyle- 
dones.  When  the  two  cotyledons  are  epigeal, 
or  rise  above  the  ground,  they  form  the  two 
seminal  leaves. 

The  ffemmule  is  the  simple  or  compound  body 
which  arises  between  the  cotyledons,  or  in  the 
very  cavity  of  the  cotyledon  when  the  embryo 
has  only  ou(.  It  was  formerly  called  the  plu- 
mule.   As  this  organ,  in  most  cases,  bears  no 


similarity  to  a  feather  which  it  wbb  thus  suppoopd 
to  resemble,  but,  on  the  other  hand,  alwava 
forms  the  first  bud  (gemma)  of  the  young 
plant  which  is  about  to  be  developed,  the  name 
gemmule  is  more  suitable.  The  gemmuU  is  the 
rudiment  of  all  the  parts  which  are  to  be  devd- 
oped  in  the  open  air.  It  is  formed  of  aeveni 
small  leaves  variously  folded  upon  themselves, 
which,  being  developed  by  germination,  become 
the  primordial  leaves.  Sometimes  it  is  free,  and 
to  be  seen  at  the  exterior,  previous  to  germlnsr 
tion.  At  other  times,  on  the  contrary,  it  becomes 
apparent  only  when  germination  has  commenced. 
Lastly,  in  some  rare  cases,  it  is  concealed  under 
a  kind  of  envelope  which  is  named  eoleoptiU. 
This  envelope  of  ^e  radide  is,  in  most  cases,  to 
be  considered  only  as  a  thin  cotyledon,  oovering 
the  gemmule  in  the  manner  of  a  sheath. 

The  oaulicle.  This  organ  is  not  always  very 
obvious.  It  is  confounded,  on  the  one  hand, 
with  the  base  of  the  cotyledonary  body,  and  on 
the  other  with  the  radide,  of  which  it  is  a  kind 
of  prolongation.  It  b  by  the  growth  which  the 
caulide  acquires  during  germination,  that  the 
cotyledons,  in  some  plants,  are  raised  oat  of  the 
ground. 

As  the  monocotyledonous  embryo  and  the 
dicotyledonous  embiyo  differ  greatly  from  each 
other,  in  the  number,  form,  and  arrangement  of 
the  parts  which  enter  into  their  composition,  we 
shall  give  a  separate  account  of  the  characten 
peculiar  to  each. 

The  dicotyledonous  embryo,  or  that  which  has 
two  distinct  lobes,  presents  the  following  char- 
acters :  Its  radicle  is  cylindrical  or  conical,  naked, 
and  projecting.  It  elongates  at  germination,  and 
becomes  the  true  root  of  the  plant.  Its  two 
cotyledons  are  attached  at  the  same  height  upon 
the  caulide ;  they  have,  in  many  cases,  a  thick- 
ness proportionate  to  Uie  thinness  of  the  endo- 
sperm, or  its  total  absence.  The  gemsnuU  is 
contained  between  the  two  cotyledons,  which 
cover  it,  and,  in  a  great  degree,  conceal  it.  The 
caulide  is  more  or  less  devdoped. 

Such  are  the  characters  cordon  to  the  dico- 
tyledonous embryos  in  general.  Some  of  them, 
however,  present  anomalies  which  might  at  first 
seem  to  remove  them  fit>m  this  class.  Thus  the 
two  cotyledons  are  sometimes  so  intimatdy 
united,  as  to  look  like  a  single  one ;  as  in  the 
horse-chestnut,  and  usually  in  the  chestnut* 
But  it  will  be  remarked  that  this  union  is  merdy 
accidental,  for  in  some  cases  it  'does  not  take 
place.  Besides,  every  embryo,  the  base  of  the 
cotyledonary  body  of  which  is  entirdy  deft,  or 
divided  into  two,  although  it  should  itself  appear 
simple  and  undivided  at  its  summit,  is  to  be  con- 
sidered as  truly  dicotyledonous. 

The  monocotyledonous  embryo  is  that  which, 
previous  to  germination,  is  perfectly  undivided, 
and  has  no  deft  or  incision.    I^  in  most  cases, 
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It  b  t&Pf  enough  to  disiinguishy  in  the  dicotyle- 
donous embryo,  the  diilerent  parts  of  which  it 
is  composed,  it  is  not  always  so  in  the  monoco- 
tvledonoiis  embiyo,  in  which  all  its  parts  are 
often  so  imited  and  confounded,  as  to  form  a 
angle  mssB^  in  which  germination  alone  enables 
Ds  to  distinguish  any  thing.  For  this  reason, 
the  oiganisation  of  the  emhryo  of  the  monoco- 
tyledoDS  is  much  less  perfectly  known  than 
that  of  plants  that  have  two  cotyledons.  In  the 
monoootyledonous  embryo,  the  radicular  body 
oeenpies  one  of  its  extremities.  It  is  more  or 
Urn  rounded,  often  has  ^ery  little  prominence, 
and  kna  a  kind  of  indistinct  papilla.  At  other 
times,  on  the  contrary,  it  is  extremely  broad  and 
fist,  and  fonns  the  greatest  part  of  the  mass  of 
the  embiyo,  as  in  most  of  the  graminee. 

The  radicU  is  contained  in  a  eolearkisay  which 
it  bants  at  the  period  of  germination.  It  is  not 
tlways  simple,  as  in  the  dicotyledones,  bat  is 
commonly  f<»med  of  several  radicular  filaments, 
whidi  sometimes  sqMintely  perforate  the  cole- 
oriiixa  which  ccmtains  them,  as  in  the  graminee. 

The  eotyledonary  body  is  simple,  and  presents 
no  indsion  or  deft.  Its  form  is  extremely  van- 
sUe,and  always  lateral,  with  respect  to  the  total 
rasB  of  the  embryo.  Most  commonly  the  ^001- 
u^  b  oontsined  in  the  interior  of  the  cotyledon, 
vhidh  enTdopes  it  on  all  sides,  and  forms  round 
it  s  kind  of  eokoptiU.  It  is  composed  of  small 
lesTcs  oidosing  each  other.  The  outermost 
oBoally  forms  a  kind  of  sheath  closed  on  all 
sides,  which  embraces  and  covers  the  rest.  The 
Msl^  does  not  generally  exist,  or  is  intimately 
eon£Muided  with  the  cotyledon  or  the  radicle. 

Sodi  is  the  more  usual  oigauixation  of  the 
BQiioeotyled<Hioas  embiyoe;  but,  in  many  cir- 
cnnstanees,  there  occur  modifications  peculiar 
to  eertain  plants^  Thus,  for  example,  the  £unily 
of  the  gFunineee  presents  some  peculiarities  in 
the  stracture  of  the  embryo.  It  is  composed  of 
two  parts:  the  first  a  thick  fleshy  body,  applied 
upon  the  endosperm;  the  second,  the  blaahu^ 
which  is  the  one  to  be  developed. 

The  tenn  g^nMnaticn  is  applied  to  the  series 
of  phenomena  through  which  a  seed  passes,  when 
htfing  arrived  at  a  state  of  maturity,  and  being 
Hsced  in  &vourable  circumstances,  it  sweHs, 
l^vitB  its  envelopes,  and  tends  to  develope  the 
o&hiyo  which  it  contains.  Before  a  seed  can 
S^nnintte,  there  must  be  a  concurrence  of  cir- 
favourable  and  essential  to  this  pro- 


The  seed  must  be  in  a  state  of  maturity,  must 
have  been  fecundated,*  must  contain  an  embryo 
perfect  in  all  its  parts,  and  must  not  be  too  old, 
'Otherwise  it  may  have  lost  its  £ficulty  of  germina- 
tieo.  There  are  seeds,  however,  which  retain 
their  germinating  powers  for  a  great  number  of 
vean,  especially  those  belonging  to  the  family 
ef  legnminosBP.    Thus,  kidney -beans  have  ger- 


minated after  having  been  kept  for  sixty  years ; 
and  some  seeds  of  the  sensitive-plant  are  said  to 
have  perfectly  germinated  about  a  hundred 
years  after  they  were  gathered.  But,  befora 
seeds  that  have  been  long  kept  can  germinate 
they  must  have  been  defended  against  the  con- 
tact of  air,  light,  and  moisture. 

The  external  agents  which  are  essential  to 
germination  are  water,  heat,  and  air. 

Water  J  as  we  have  already  seen,  is  indispen- 
sably neoessaiy  for  producing  vegetation  and  the 
phenomena  of  nutrition  in  plants.  It  is  not 
merely  as  an  alimentary  substance  that  it  acts  in 
this  case ;  its  solvent  faculty,  and  its  fluidity, 
qualify  it  to  become  a  menstroum  and  a  vehicle 
to  the  substances  which  afford  nutriment  to  the 
vegetable.  In  germination,  its  action  is  precisely 
the  same.  It  penetrates  into  the  substance  of 
the  seed,  softens  its  envelopes,  causes  the  embryo 
to  swell,  and  produces  changes  in  the  nature  of 
the  endosperm  or  cotyledons,  which  often  reader 
them  fitted  for  supplying  the  young  plant  with 
the  first  materials  of  its  nutrition.  It  moreover 
conveys  the  gaseous  or  solid  substances  which 
are  to  furnish  aliment  to  the  plant  which  is 
b^inning  to  grow.  It  also  contributes  to  the 
development  of  the  plant  by  means  of  the  de- 
composition which  it  undeigoes;  its  disunited 
elements  combine  with  carbon,  and  give  rise  to 
the  various  principles  found  in  plants. 

The  qiumtity  of  water,  however,  must  not  be 
too  great,  otherwise  the  seeds  would  undergo  a 
kind  of  maceration,  which  would  destroy  their 
germinative  fiioulty,  and  prevent  their  develop- 
ment. We  here  speak  of  the  seeds  of  land 
plants,  for  those  of  aquatic  vegetables  germinate 
when  entirely  immersed  in  water.  Some  of  the 
latter,  however,  although  of  such  there  is  but  a 
very  small  number,  ascend  to  the  surfisce  to  ger- 
'minate  there  in  the  open  air,  being  incapable  of 
receiving  development  under  water.  It  is  there- 
fore obvious,  that  water  has  two  modes  of  ac- 
tion in  germination.  It  softens  the  envelope  of 
the  seed,  and  renders  it  more  easy  for  the  embryo 
to  burst  it ;  and  affords  a  solvent  and  a  vehicle 
to  the  substances  which  form  the  aliment  of  tiie 
young  plant. 

Heat  is  not  leas  essential  to  germination.  For 
it  exercises  a  very  decided  influence  upon  all 
the  phenomena  of  vegetation.  If  a  seed  be  put 
in  a  place,  the  temperature  of  which  is  under 
zero,  it  exhibits  no  germinative  action,  but  re- 
mains inactive,  and,  as  it  were,  torpid ;  whereas 
a  gentie  and  regular  heat  greaUy  accelerates  ger- 
mination. The  heat,  however,  must  not  exceed 
certain  limits ;  for,  if  it  does,  instead  of  fisivour- 
ing  the  development  of  tiie  germs,  it  will  dry 
them  up  and  destroy  their  vital  principle.  Thus 
a  heat  of  from  46®  to  60®  of  the  centigrade  ther- 
mometer prevents  germination,  while  a  heat  not 
higher  from  26®  to  30®,  especially  if  accompanied 
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by  a  certain  degree  of  humidity,  accelerates  the 
evolution  of  the  different  parts  of  the  embryo. 

Air  is  as  useful  to  plants,  in  contributing  to 
their  germination  and  growth,  as  it  is  necessary 
to  animals  for  respiration  and  the  general  func- 
tions of  life.  Were  a  seed  totally  withdrawn 
from  contact  with  air,  it  would  undergo  no  process 
of  development.  Romberg,  however,  says  he 
got  some  seeds  to  germinate  in  the  vacuum  of 
an  air  pump ;  but  although  the  experiment  has 
frequently  been  repeated,  the  same  results  have 
never  been  obtained.  It  is,  therefore,  certain 
that  air  is  indispensably  necessary  for  germina- 
tion. Sauasure,  whose  testimony  is  of  such 
weight  in  the  experimental  part  of  vegetable 
physiology,  is  of  opinion  that  Hombeig's  ex- 
periments cannot  in  the  least  invalidate  this 
truth,  and  that  the  conclusions  which  he  has 
drawn  from  them  must  be  considered  as  imper- 
fect, and  possessed  of  little  accuracy.  Seeds 
buried  too  deeply  in  the  ground,  and  thus  with- 
drawn from  the  action  of  atmospheric  air,  have 
often  remained  for  a  very  long  time  without  ex- 
hibiting any  sign  of  life ;  but  when,  by  some 
cause,  they  have  been  brought  nearer  the  surfiice 
of  the  ground,  so  as  to  come  into  contact  with  the 
ambient  air,  their  germination  has  been  eflfected. 

As  air  is  not  a  simple  body,  but  is  formed  of 
oxygen  and  azote,  it  has  been  a  subject  of  spec- 
ulation whether  both  gases,  or  only  one,  are  in- 
fluential in  the  phenomena  of  germination. 

The  action  of  air  upon  plants,  at  this  first 
period  of  their  development,  presents  the  same 
ctrcumstanoes  as  in  the  respiration  of  animals. 
It  b  the  oxygen  of  air  that,  in  the  act  of  re- 
spiration, is  the  principal  agent  in  giving  the 
blood  the  qualities  which  are  to  render  it  fitted 
for  the  development  of  all  the  oigans;  and  the 
same  oxygen  aids  and  facilitates  the  germination 
of  plants.  Seeds  placed  in  azotic  gas  or  carbonic ' 
acid  gas  are  unable  to  germinate,  and  quickly 
perish.  We  know  that  animals  placed  in  similar 
circumstances  cease  to  respire,  and  die.  But  it 
is  not  in  a  pure  and  separate  state  that  oxygen 
produces  so  favourable  an  efibct  upon  the  evolu- 
tion of  the  germs.  In  this  state  it  accelerates 
germination  at  first,  but  soon  puts  a  stop  to  it  by 
the  too  great  activity  which  it  communicates. 
Accordingly,  seeds,  plants  and  animals,  are  unable 
to  germinate,  respire  or  live,  in  pure  oxygen 
gas.  Another  substance  must  be  mixed  with  it 
to  moderate  its  activity,  before  it  can  be  rendered 
fit  for  respiration  and  v^etation.  It  has  been 
found  that  a  mixture  of  nitrogen  or  azote  ren- 
ders it  better  qualified  to  perform  this  office,  and 
that  the  best  proportions  for  the  mixture  are 
one  part  of  oxygen  to  three  parts  of  azote  or 
nitrogen. 

The  oxygen  absorbed  during  germination 
combines  with  the  excess  of  carbon  which  the 
)uung  plant  contains^  and  forms  carbonic  acid. 


which  b  expelled.  By  thb  new  combiiiation, 
the  principles  of  the  endosperm  being  no  longvr 
the  same,  the  fecula  of  which  it  b  composed, 
and  which  was  insoluble  before  germiniition, 
becomes  soluble,  and  is  often  partly  abeorbed, 
to  afibrd  the  first  materiab  of  nutrition  to  the 
embryo. 

Certain  substances  appear  to  have  a  decided 
influence  in  accelerating  the  germinaticm  of 
plants,  as  we  learn  from  the  experiments  of 
Humboldt.  That  illustrious  naturalist,  to  whom 
almost  every  department  of  human  knowledge  is 
indebted  for  some  improvement,  and  many  valaa* 
ble  suggestions,  has  shown  that  the  seeds  of  thecd- 
ti  vated  cress,  when  placed  in  a  solution  of  chlorine, 
germinate  infiveorsix  hours;  whereas,  if  placed  in 
pure  water,  they  would  require  thirty-six  hours 
to  attain  the  same  state.  Certain  exotic  seeds, 
which  had  resisted  every  method  that  had  been 
tried  to  make  them  germinate,  became  perfectly 
developed  in  a  solution  of  the  same  substance. 
He  further  observed,  that  aU  substances  which 
readily  yield  a  part  of  their  oxygen  to  water, 
such  as  many  metallic  oxides,  nitric  and  sul- 
phuric acids  sufficiently  diluted,  accelerated  the 
evolution  of  seeds,  but  at  the  same  time  pro- 
duced the  effect  which  we  have  remarked  as  re- 
sulting from  pure  oxygen,  that  of  exhansting 
the  young  embryo,  and  quickly  destroying  itM 
vitality. 

Although  seeds  are  usually  placed  in  earth,  to 
germinate  there,  thb  circumstance  b  not  abso- 
lutely necessary  for  their  development,  as  we 
every  day  see  seeds  growing  very  well,  and 
with  great  rapidity,  in  fine  sponges,  or  other 
bodies  which  are  kept  soaked  with  water.  But 
let  it  not  be  imagined  that  earth  b  entirely  use- 
less or  unnecessary  for  vegetation ;  for  the  plant 
extracts  from  it,  by  its  roots,  substances  which, 
after  converting  them  into  nutritious  elements, 
it  b  enabled  to  assimilate. 

Light,  so  far  from  accelerating  the  develop- 
ment of  the  organs  of  the  embryo,  retards  it  in 
an  evident  manner.  In  fact,  seeds  always  ger- 
minate much  more  rapidly  in  darkness  than 
when  exposed  to  the  light  of  the  sun.  All  seeds 
do  not  take  the  same  time  in  beginning  to  ger- 
minate. Thus  some  seeds  germinate  in  a  very 
short  period:  tlie  cress  in  two  days;  spinach, 
turnips,  and  kidney-beans  in  three  days;  the 
lettuce  in  four;  melons  and  gourds  in  five ;  most 
of  the  graminee  in  a  week ;  hyssop  at  the  end 
of  a  month ;  others  remain  for  a  very  long  period 
without  showing  signs  of  germination;  some, 
and  chiefly  those  which  have  the  episperm  very 
hard,  or  are  surrounded  by  a  woody  endooaxp, 
germinate  only  at  the  end  of  a  year ;  while  the 
seeds  of  the  haeel,  the  rose,  the  cornel,  and  others, 
are  not  developed  until  two  years  after  they  are 
pinced  in  the  ground. 

The  ^— *  visible  effect  of  germination  b  the 
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sweUing  of  the  seed,  and  the  softening  of  the 
eoTelopes  which  eoyar  it.  Theae  envelopes  hurst 
at  a  |Miod  which  Taries  in  different  plants.  The 
busting  of  the  episperm  sometimes  takes  place 
in  ft  manner  quite  irregular,  as  in  the  kidney- 
bean  and  common  hean ;  while;,  at  other  times, 
it  takes  place  with  a  uniformity  and  r^^ularity 
which  are  presented  hy  all  the  individuals  of 
ths  same  q>ecie8.  The  latter  circumstance  is 
chiefly  obs^ed  in  seeds  which  are  fumiahed 
witii  an  ewArycUyittm^A  kind  of  operculum  or  lid, 
whidi  separates  from  the  epiq>erm  to  allow  the 
embryo  tu  pass;  as,  for  example,  in  the  Virginian 
ipidflnrort,  C&mmeUna  communis j  PJumix  doe- 
^rl^Wv,  and  severfd  other  monoootyledonous 
pkuitk  The  emhryo  takes  the  name  of />^aii^ii^, 
or  young  plant,  as  soon  as  it  h^ns  to  he  deve- 
loped. There  are  then  distinguished  in  it  two 
extremities,  which  always  grow  in  opposite  di- 
reetioDs.  One  of  these  extremities,  which  is 
formed  by  the  gemmule,  tends  upwards  to  the 
region  of  air  and  light,  and  is  named  the  (u- 
omimgctmdfs.  The  other,  which  passes  deeper 
into  the  earth,  and  thus  follows  a  direction  the 
nfetm  of  the  first,  bears  the  name  of  descending 
fmdex.  It  is  formed  by  the  radicular  body. 
In  most  cases,  it  is  the  descending  caudex  or  the 
n£de,  that  first  experiences  the  effects  of  ger- 


During  this  time,  the  gemmule  does  not  re- 
main mert  and  stationary.  From  being  at  first 
cwieealed  between  the  cotyledons,  it  rises  up- 
^"vds^  dongatefl,  and  proceeds  in  the  direction 
of  the  siir&oe  of  the  ground,  when  it  has  been 
covered  with  eartlu  When  the  ascending  caudex 
begins  to  be  developed  beneath  the  point  of  inser- 
tion of  the  cotyledons,  it  raises  them,  and  carries 
them  out  of  the  ground.  Cotyledons  which  ex- 
MbKtlus  phenomenon,  are  then  named  epiffeaL* 
Theyenlaige,  sometimes  even  become  thinner, 
isome  a  foliaceous  appearance,  and  are  then 
named  seminal  leaves.  When,  on  the  contrary, 
the  ascending  caudex  commences  above  the  co- 
tjledona^  the  latter  remain  concealed  in  the 
groond,  and,  in  place  of  acquiring  any  increase 
of  size,  diminish,  wither,  and  at  length  disappear 
entirely.  They  are  then  named  h^pogeal  coty- 
ledons t.  When  the  gemmule  has  r^iched  the 
open  ur,  the  leaflets  of  which  it  is  composed  are 
unrolled,  spread  out,  and  presently  acquire  all 
the  diaracters  of  leaves^  the  functions  of  which 
they  speedily  perform. 

The  use  of  the  episperm,  or  proper  covering 
*>f  the  seed,  is  to  prevent  the  water,  or  other 
^bstances  in  which  a  seed  germinates,  from 
■ctbg  too  directly  upon  the  matter  of  which 

•  From  W$  upon,  above,  and  yti,  <*Arth  prising 
^ve  the  aniface  of  the  groand. 

t  From  ir»,  under,  and  yx,  earth; — ^remaining 
iiAder  groand. 


the  embryo  b  composed.  It  performs,  in  some 
measure,  the  office  of  a  sieve,  through  which  only 
the  finest  eartfy  molecules  can  pass.  Du  Hame), 
remarked  that  seeds,  from  which  their  proper 
int^^ment  is  stripped,  seldom  germinate,  or 
produce  slender  and  deformed  plants. 

The  endosperm,  which  is  not  always  present, 
is  nothing  more  than  the  residuum  of  the  water 
contained  in  the  cavity  of  the  ovule,  where  the 
embryo  was  developed.  This  fluid,  which  Mal- 
pighi  compared  to  the  liquor  amnii,  when  it  has 
not  been  entirely  absorbed  during  the  formation 
and  growth  of  the  embryo,  gradually  acquires 
consistence,  thickens,  and  at  length  forms  a  solid 
mass,  in  which  the  embryo  is  enclosed,  or  upon 
the  surface  of  which  it  is  merely  appUed.  This 
mass  is  the  endosperm.  This  is  the  reason  why 
that  body  has  always  an  inorganic  aspect.  Some- 
times all  the  fluid  ccnt^ned  in  the  interior  of 
the  ovule,  and  which  has  not  been  employed  in 
nourishing  the  embr^'o,  does  not  harden,  part  of 
it  remaining  fluid,  as  is  exemplified  in  the  cocoa- 
nut,  which  contains  within  its  kernel  a  greater 
or  less  quantity  of  a  kind  of  mild  emulsion  of 
a  white  colour,  known  by  the  name  cocoa-milk. 

The  origin  and  first  iises  of  the  endosperm 
show  of  themselves  the  uses  to  which  nature 
has  intended  it  to  be  applied  in  germination,  to 
supply  the  young  plant  with  its  first  aliment. 
The  changes  which  it  then  undergoes  in  its 
chemical  composition  and  the  nature  of  its  ele- 
ments, render  it  perfectly  fit  for  this  use.  In 
some  plants,  however,  the  endosperm  is  so  hard 
and  compact,  that  it  requires  a  long  period  to 
soften  and  be  reduced  to  a  more  or  less  fluid 
substance,  which  can  be  absorbed  by  the  embryo. 
But  this  phenomenon  always  takes  place.  If 
an  embryo  be  deprived  of,  or  separated  from, 
the  endosperm  which  accompanies  it,  it  becomes 
incapable  of  being  developed.  It  is-  therefore 
evident,  that  the  endosperm  is  intimately  con- 
nected with  its  growth. 

The  cotyledons,  in  many  cases,  appear  to  per- 
form functions  similar  to  those  of  the  endo- 
sperm. For  this  reason,  the  celebrated  naturalist 
Bonnet  called  them  vegetable  mammas.  If  the 
two  cotyledons  be  removed  from,  an  embryo,  it 
fades,  and  ceases  to  receive  any  further  develop- 
ment. If  only  one  be  removed,  it  may  still 
vegetate,  but  only  in  a  feeble  and  languisliing 
manner,  like  a  sickly  and  mutilated  object.  It 
is  a  very  remarkable  fact,  that  a  dicotyledonous 
embryo,  that  of  the  kidney-bean,  for  example, 
may  be  split  and  separated  into  two  lateral  parts, 
wiUiout  detriment ;  for,  if  each  part  contain  a 
perfectly  entire  cotyledon,  it  will  germinate  as 
well  as  an  entire  embryo,  and  give  rise  to  as 
strong  and  vigorous  a  plant. 

The  great  difference  of  structure  between  the 
monoootyledonous  and  dicotyledonous  embryos, 
has  a  remarkable  influence  upon  their  peculiar 
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mode  of  germination.  In  the  dicotyledonous 
embiyo,  the  radicle  is  generally  conical  and  pro- 
tuberant; the  caulicle  is  cylindrical;  and  the 
gemmule  is  naked  and  concealed  between  the 
bases  of  the  two  cotyledons,  which  are  placed 
face  to  &ce,  and  are  directly  applied  upon  each 
other.  Thus,  in  the  kidney  bean,  the  entiie 
mass  of  the  seed  becomes  first  impregnated  with 


a,  the  nulicla;  b,  the  fsmmttle;  c  c,  the  eotyledoiu}  d,  the 

caulicle. 

humidity  and  swells.  The  episperm  becomes 
torn  in  an  irregular  manner.  Presently,  the 
radicle,  which  formed  a  small  conical  prominence, 
begins  to  elongate,  penetrates  into  the  ground, 
and  gives  rise  to  small  lateral  ramifications  of 
extreme  delicacy.  Soon  after,  the  gemmule, 
which,  until  now,  has  remained  concealed  be- 
tween the  two  cotyledons,  rises  upwards,  and  be- 
comes apparent  at  the  exterior.  The  caulicle 
elongates,  and  raises  the  cotyledons  out  of  the 
ground,  while  the  radicle  proceeds  fiulher  into 
it  and  ramifies  there.  The  two  cotyledons  then 
separate,  and  the  gemmule  is  entirely  free  and 
uncovered ;  the  leaflets  of  which  it  is  composed 
spread  out,  enlarge,  become  green,  and  already 
begin  to  extract  from  the  atmosphere  a  portion 
of  the  fluids  which  are  to  be  employed  in  effect- 
ing the  growth  of  the  young  plant.  Germina- 
tion is  now  ended,  and  the  second  period  of  the 
life  of  the  plant  commences. 

Some  dicotyledonous  plants  have  a  peculiar 
mode  of  germination.  Thus,  for  example,  we 
very  often  find  embryos  that  have  already  ger- 
minated, in  the  interior  of  certain  fiiiits^  which 
are  entirely  closed  all  round.  This  is  not  un- 
frequently  seen  in  the  fruits  of  the  lemon  tree, 
in  which  it  is  not  rare  to  find  several  seeds  al- 
ready in  a  germinating  state.  In  the  mangrove 
tree  which  inhabits  salt  marshes,  and  shores  of 
the  sea  in  the  equinoxial  regions,  the  embryo 
b^ins  to  be  developed,  while  the  seed  is  still 
contained  in  the  pericarp.  The  radicle  presses 
i^;ainst  the  pericarp,  which  it  wears,  and  at 
length  perforates,  and  elongates  at  the  outside, 
sometimes  more  than  a  foot.    The  embryo  then 


becomes  detached,  and,  leaving  the  cotyledonarv 
body  in  the  seed,  falls  ofi^,  the  radicle  first,  mnks 
into  the  mud,  and  there  continues  to  grow.  In 
the  horse-chestnut,  the  common  chestnut,  and 
some  other  dicotyledonous  plants,  the  two  coty- 
ledons, which  are  very  large  and  thick,  are,  in 
most  cases,  directly  united.  In  these,  the  radicle, 
as  it  sinks  into  the  ground,  elongates  the  bise 
of  the  two  cotyledons,  and  tiius  disengages  the 
gemmule,  which  shows  itself  above  ground ;  bat 
the  two  cotyledons  are  not  raised  by  the  gem- 
mule, they  remain  below. 

Monocotyledonous  embryos  generally  vaideifo 
fewer  changes,  during  germination,  than  thoee 
of  dicotyledonous  plants;  which  is  caused  hj 
the  uniformity  of  their  internal  structure.  As 
in  the  dicotylodones,  the  radicular  extremity  b 
that  wliich  is  first  developed.  It  elongates,  and 
its  coleorhiza  bursts  to  allow  a  passage  to  tbe 
radicular  tubercle,  which  enlarges,  and  psMS 
downwards  into  the  ground.  Several  smaUer 
roots  usuaUy  spring  from  the  lateral  and  inferior 
parts  of  the  caulicle.  When  they  have  acquired 
a  certain  development,  the  principal  radicle  if 
destroyed,  and  dis^peara.  Accordingly,  mono- 
cotyledonous plants  never  have  a  tapering  root 
like  the  dicotyledonous. 

The  cotyledoi^  which  contains  the  gemmule, 
always  enlarges  more  or  less  before  it  is  perfor- 
ated by  that  organ,  which  generally  issues  at  the 
lateral  part  of  the  cotyledon,  scarcely  ever  at 
the  summit.  When  the  genmiule  has  perforated 
the  cotyledon,  the  latter  changes  into  a  kind  of 
sheath  which  embraces  the  gemmule  at  its  baie. 
It  is  to  this  sheath  that  the  name  of  coUopHi* 
has  been  given.  Cut  69.  fig.  a  6,  represents  the 
6u.  germination  of  a  grain  of  com- 

mon wheat ;  e  e  are  the  radi- 
cles; d  d  the  gemmulee^  with 
their  sheath.  It  has  already 
beenremarked  tliat,  in  whatever 
position  the  seed  is  placed  ia 
the  soil,  the  gemmule  invari- 
ably ascends,  and  the  radicle 
descends.  This  is  a  beautiful 
provision  of  nature;  for  had 
this  arrangement  not  existed, 
one  luilf  of  the  seeds  of  gndn  sown, would  have,  in 
all  probability, been  unproductive;  as  the  chances 
are  almost  equal,  that  the  end  containing  the 
embryo  faUs  either  upwards  or  downwards. 

It  now  remains  to  consider  the  chemical  changes 
which  take  place  in  the  seed,  during  the  pro- 
cess of  germination,  and  regarding  this  a  variety 
of  opinions  have  been  advanced.  The  matter 
contained  in  the  cotyledons  of  seeds  is  not,  in  the 
first  instance,  adapted  for  the  nourishment  of 
the  future  germ;  before  it  can  become  so,  it  most 
undergo  certain  changes  in  its  chemical  composi- 
tion. It  has  been  already  shown  that  a  seed  is 
no  sooner  placed  in  the  ground  than  it  begins  to 
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hnbibe  moisture,  and  sweU  out  and  burst  its  in- 
tegvmaits.  The  moisture  thus  absorbed  is  im- 
mediAtelj  imbibed  by  the  cotyledons  or  albur- 
Dimk,tnd  a  chemical  action  soon  takes  place. 
The  fivina  and  oily  mattere  entering  into  its 
eompoation,  fonn  an  emolsiye  juice,  and  a  fer- 
BMrtation  takes  place,  by  which  a  saccharine 
iBtttcr  is  generated,  and  carbonic  acid  gas  is 
evehed.  This  prooeas  is  well  exemplified  in 
the  case  of  the  conTcrsion  of  barley  into  malt. 
In  Uie  barley,  the  starchy  matter  of  ihe  seed  is 
chuged  from  an  almost  tasteless  and  inodorous 
sDhrtanoe,  into  sugar;  oxygen  gas  is  absorbed, 
caibome  acid  giren  out,  and  Uie  greater  pro- 
portkn  of  the  seed  converted  into  a  nutritious 
substmee  for  the  future  germ. 

Now,  the  question  la,  how  does  the  absorbed 
oxjrgen  operstet  Does  it  act  simply  as  a  stimu- 
katf  or  does  it  enter  into  combination  with  the 
materiab  of  the  seed,  to  form  a  new  substance ; 
or  does  it  abstract  fipom  the  seed  any  principle 
bj  whkh  the  subsequent  changes  are  efiected. 

Humbert  was  of  opinion,  that  the  oxygen 
acts  merdy  as  a  stimulant,  and  this  opinion  was 
foonded  on  the  tad,  that  seeds  germinate  fiister 
in  pure  oxygen,  Uum  in  the  common  atmospheric 
air;  and  particulaiiy  if  the  seeds  were  preyioualy 
iteqied  in  water  contuning  oxymuiiatic  add. 
This  philosopher  found  that  seeds  brought  from 
IheEaet  and  West  Indies,  which  would  not  ger- 
minate at  Vienna,  in  the  usual  manner,  did  so 
nadOj  when  steeped  in  oxymuriatic  acid,  eyen 
tboo^  they  had  been  kept  for  upwards  of 
twenty  years. 

Rollo  fraa  of  opinion,  that  the  absorbed  oxy- 
gen is  partly  taken  up  by  ^e  seed,  and  assimu- 
lated  with  its  substance,  forming,  along  with  the 
cvhoD  of  the  seed,  carbonic  add.  His  opinion 
*aa  founded  on  the  following  fact,  which  he  had 
<>()aer7ed  in  watching  the  process  of  the  germin- 
>tion  of  some  grains  of  barley,  confined  in  an 
artificial  atmosphere.  When  the  seeds  were 
made  to  genninate  in  pure  oxygen  gas,  the  oxy- 
gen gradually  disappeared,  and  its  place  was 
^nd  to  be  occupied  by  carbonic  add  gas. 

Sanasare  the  younger,  haying  also  directed 
Ws  attention  to  the  subject,  perceiyed  that  the 
only  means  of  ascertaining  the  foct  was,  that  of 
coniparing  the  quantity  of  oxygen  gas  consumed, 
vHh  the  quantity  entering  into  the  composition 
of  eaibonic  add  gas  eyolyed.  K  the  quantity 
^  the  former  proved  to  be  greater  than  that  of 
the  latter,  it  was  to  be  inferred  that  a  portion  of 
^Ji«»  gas  had  been  actuaUy  assimilated  to  the 
***ttce  of  the  seed.  But  if  the  two  quantities 
profed  to  be  constantly  equal,  then  it  was  to  be 
^iiE^Ened  that  the  oxygen  gas  had  not  been  assim- 
3»M  to  the  substance  of  the  seed,  but  only 
''Mojred  for  the  purpose  of  abstracting  from  it 
P^  «f  its  carbon,  in  the  formation  of  carbonic 
^  gaa.    From  the  experiments  of  Layoider 


on  combustion,  he  had  discoyered  tiiat  oxygen, 
in  combining  with  carbon,  undergoes  no  percep- 
tible alteration  of  yolume,  and  that  one  hundred 
eubio  inches   of    carbonic   add  gas,  contains 
ninety-eight  cubic  inches  of  oxygen  gas.    From 
these  foots,  Saussure  instituted  a  series  of  ex- 
periments to  ascertain  the   proportion  between 
the  quantity  of  oxygen  inhaled,  and  the  quan- 
tity of  carbonic  add  eyolyed.    For  this  purpose 
he  employed  the  seeds  of  peas,  beans,  barley, 
lettuce, and  cress,  and  the  results  were  as  follows. 
In  an  atmosphere  of  100  cubic  inches  of  com- 
mon air,  known  to  contain  about  twenty-one 
cubic  inches  of  oxygen,  and  seyenty-nine  of  ni- 
trogen, where  a  number  of  these  seeds  were  made 
to  germinate,  it  was  found  that  if  fourteen  cubic 
inches  of  carbonic  add  gas  were  formed  during 
the  process,  seyen  cubic  inches  of  oxygen  gas 
remained  uncombined  in  the  atmosphere;  and  if 
seyen  cubic  inches  of  carbonic  acid  gas  were 
formed  during  the  process,  then  fourteen  cubic 
inches  of  oxygen  gas  remained  uncombined  in 
the  recdyer.    Hence  it  appeared  that  the  quan- 
tity of  carbonic  add  gas  that  was  eyolyed  dur- 
ing the  process  of  germination,  was  precisely 
equal  to  the  quantity  that  had  been  absorbed 
during  the  same  process.     There  was  conse- 
quently no  actual  accumulation  of  oxygen  in 
the  seed,  the  portion  of  this  gas  absorbed  haying 
gone  to  diminish  the  quantity  of  carbon.    The 
change,  therefore,  produced  in  the  farina  of  the 
seeds  of  plants,  by  which  it  is  oonyerted  into  a 
saccharine  juice  fit  for  the  nutrition  of  the  germ, 
or  infimt  plant,  consists  in  diminuting  the  pre* 
portion  of  its  carbon,  and  in  augmenting  that 
of  its  oxygen  and  hydrogen.    Humboldt,  as  we 
haye  already  mentioned,  found  that  seeds  could 
be  made  to  germinate  in  pure  oxygen  gas,  and 
in  a  shorter  period  of  time  than  in  ordinary  air. 
But  Saussure,  in  repeating  these  experiments  of 
Humboldt,  did  not  find  any  difierence  in  the 
periods  of  germination.     The  only  difference 
was  in  the  comparatiye  lengths  of  the  roots, 
those  seeds  which  had  been  made  to  germinate  in 
pure  oxygen,  haying  their  radides  less  deydoped 
in  a  giyen  time,  than  the  others  in  common  air. 
This  dreumstance,  according  to  Mr  Keith,  may 
be  accounted  for  in  two  ways.    The  oxygen,  in 
its  pure  state,  might  haye  abstracted  too  great 
a  quantity  of  carbon  from  the  seed;  or  the  car- 
bonic gas,  eyolyed  in  too  great  abundance,  might 
haye  been  prejudicial  to  the  deydopment  of 
the  young  plant.    For  it  has  been  found  that 
carbonic  add  gas  is  not  useful  to  yegetables  in 
general,  except  in  proportion  as  they  can  decom- 
pose it;  and  seeds  before  the  deyelopment  of  the 
plumulet,  do  not  seem  capable  of  efiecting  that 
decompodtion;  so  that,  the  application  of  car- 
bonic add,  in  almost  any  proportion,  rather  re- 
tards than  accelerates  the  first  process  of  ger- 
mination.    Saussure  also  found  that  different 


Digitized  by 


Google 


110 


HISTORY  OP  THK  VEGETABLE  KINGDOM. 


species  of  seeds  require  diflerent  proportions  of 
oxygen  for  their  germination.  The  quantity  of 
this  gas  consumed  by  the  bean  and  lettuce,  be-' 
fore  the  commencement  of  germination,  seemed 
to  be  equal,  and  amounted  to  an  100th  part  of 
their  weight;  while  the  quantity  consumed  by 
wheat,  barley,  and  purslain,  which  seemed  also 
to  be  equal,  was  only  about  1000th  part  of 
their  weight.  The  carbon  lost  at  the  same  time, 
is  only  about  one-third  part  of  these  quantities; 
and  the  oxygen  consumed  is  in  proportion  to 
the  weight  of  the  seeds,  not  in  proportion  to  their 
size  or  number. 

But  Huber  and  Senebier  detail  experiments, 
in  which  certain  seeds  are  said  to  have  germin- 
ated in  an  atmosphere  of  pure  hydrogen  and  ni- 
trogen gases.  In  these  cases,  the  usual  carbonic 
acid  gas  being  also  evolved,  as  in  ordinary 
germination,  the  question  arises  whence  the 
oxygen  was  derived  necessary  to  the  formation 
of  the  carbonic  acid.  Senebier  aocounta  for  it 
from  the  decomposition  of  the  water  contained 
in  the  seed,  while  Saussure,  doubting  this  theory, 
repeated  the  experiments  which  gave  rise  to  it, 
and  found  that  no  seeds  would  germinate  in  an 
atmosphere  of  pure  hydrogen,  or  nitrogen;  and 
that  Uie  seeming  exceptions  may  be  accounted 
for  from  the  action  of  the  uncombined  oxygen, 
contained  in  the  water  in  which  the  seed  had 
been  placed,  or  previously  steeped.  Even  after 
the  process  of  germination  has  taken  place,  if 
the  young  plant  be  immersed  in  an  atmosphere 
of  either  of  those  gases,  vegetation  and  life  will 
immediately  cease.  It  is  true  that  seeds  im- 
mersed in  water,  do  evolve  a  portion  of  carbonic 
acid,  carbonated  hydrogen,  and  nitrogen  gases; 
but  these  separate  from  the  seed  during  the  pro- 
cess of  fermentation,  when  this  process  is  passing 
into  that  of  putrefiiction. 

M.  RoUo  had  observed,  that  during  the  pro- 
cess of  germination,  many  seeds  had  their  mu- 
cilage converted  into  sugar;  but  finding  that  this 
process  never  took  place  where  there  was  no  access 
of  oxygen,  and  knowing  that  sugar  contains 
more  oxygen  than  mucilage,  he  concluded  that 
the  accession  of  oxygen  was  derived  either  from 
the  atmosphere,  or  from  the  decomposition  of  the 
water  in  which  the  seeds  were  soaked.  He  as- 
certained that  it  could  not  be  derived  frt>m  the 
atmosphere  surrounding  the  plant,  as  its  ele- 
ments remained  the  same,  and  therefore  con- 
cluded, that  it  was  obtained  by  the  decomposi- 
tion of  water.  Saussure  supposed  that  the  same 
fncts  may  be  established  from  the  circumstance 
that  the  carbon  of  the  seed  suflfers  diminution. 
But  finding  that  a  certain  weight  of  dried  seeds, 
after  germination,  contained  more  carbon  than 
the  same  weight  before  this  process,  he  instituted 
experiments,  by  which  he  establishod  that  if  any 
seed  whatever  is  subjected  to  the  germinating 
process,  it  actuaDy  loses  weight,  in  a  proportion 


greater  than  what  might  be  allowed  for  ita  loaa 
of  carbon  and  mucilage  during  this  process. 
Saussure  attributes  this  circumstance  to  a  dimi- 
nution of  the  water  formeriy  existing  in  a  fixed 
state  in  the  seed.  A  quantity  of  peas  gathered 
for  some  years,  and  dried  in  a  stove,  were  found 
to  weigh  200  grains.  They  then  underwent  the 
germinating  process,  in  a  vessel  placed  over  ma- 
cury,  amid  five  times  their  weight  of  water, 
and  an  atmosphere  of  oonmion  air.  When  ger- 
mination was  completed,  4^  cubic  inches  of 
carbonic  acid  gas  were  found  to  have  been  pro- 
duced in  the  receiver,  which,  according  to  La- 
voisier, contains  0.85  parts  of  a  grain  of  carbon. 
The  water  which  was  now  evaporated,  left  as  a 
residuum,  0.76  parts  of  a  grain  of  mucilage,  and 
extract;  and  the  seeds  which  were  again  dried, 
evolved  during  this  process,  a  quantity  of  car- 
bon, in  the  form  of  carbonic  acid,  very  neariy 
equal  to  the  quantity  lost  in  germination.  The 
seeds,  therefore,  ought  to  have  weighed  1974 
grains;  but  their  actual  weight  wasonly  189grains- 
Now,  besides  the  principles  already  mentioned, 
they  could  have  lost  only  water,  and  this  Iosb 
amounted  to  8^  grains.  It  remained  to  be 
proved  then,  whether  the  loss  Aroee  in  the  pro- 
cess of  germination,  or  in  drying  afterwards. 
The  latter  was  the  case. 

Such  are  the  phenomena,  phyucal  or  chemical, 
observable  in  thegermination  of  the  seed.  Air  and 
moisture  are  absorbed  from  the  soil  or  atmosphere; 
their  agency  is  inmiediately  exerted  on  the  far- 
ina of  the  albumen  or  cotyledons;  and  a  food  is 
thus  prepared  for  the  nourishment  of  the  tender 
embryo,  to  which  it  passes  through  the  medium 
of  the  vessels  of  the  cotyledons,  or,  as  they  have 
been  also  denominated,  the  seminal  root,  llie 
radicle  gives  the  first  indications  of  life,  expand- 
ing and  bursting  its  integuments,  and  at  length 
fixing  itself  in  the  soil :  ^e  plumulet  next  un- 
folds its  parts,  developing  the  rudiments  of  lea^ 
branch,  and  trunk;  and  finally  the  seminal  leaves 
decay  and  drop  off;  and  the  embryo  has  been 
converted  into  a  plant  capable  of  abstracting 
immediately  from  the  soil  or  atmosphere,  the 
nourishment  necessary  to  its  future  growth. 


CHAP  XVIII. 

THB  FOOD  OF  VBGETABLBS. 

After  the  embryo,  as  we  have  seen^  has  been 
converted  into  a  plant,  and  after  it  has  exhausted 
the  store  of  nutritious  matter  prepared  for  it  by 
the  cotyledons,  it  then  has  to  seek  its  future 
nourishment  frt>m  the  soil  by  means  of  its  roots, 
and  frt>m  the  air  by  its  leaves.  It  remains  to 
be  conudered  then,  what  are  the  subetanooi 
which  plants  derive  from  the  earth  and  air. 
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Soil  is  composed  of  certain  mixtures  of  the 
(bUowingsabstaiioes.  The  earths,  silex,  alumina, 
lime,  magnesia.  The  alkalies,  potass^  soda^  and 
immnnia,  oxide  of  iron,  and  small  portions  of 
other  metallic  oxides,  and  a  oonsiderahle  propor- 
tioB  of  aqueous  moisture,  and  several  gases,  as 
oxygen,  hydrogen,  carbonic  acid,  besides  the 
soil  also  contains  Tegetables  and  animal  matters 
either  partiallj  or  wholly  decomposed. 

The  atmoqihere,  again,  consists  of  oxygon, 
nitrogpn,  and  carbonic  acid,  with  a  raiying  por- 
tion of  aqueoos  Tapour. 

AU  these  ingredients,  howerer,  are  not  taken 
ap  by  Tegetahla;  part  only  are  selected,  and  in 
certain  i^t^XMrtions.  The  elementary  ingredi- 
ents of  ^  plants  consists  of  carbon,  oxygen,  and 
hydrogen,  in  rarious  proportions,  and  under 
rmoBM  modifications.  Now,  most  soils  would 
vield  these  ingredients,  and  yet  it  is  well  known 
thtt  ccrtun  plants  only  thrive  in  particular 
mik  Nor  does  it  follow  that  these  ingredi- 
ents enter  the  plant  in  an  uncombined  state, 
Wsttse  they  do  not  actually  exist  in  this  free 
ind  nneomhined  state  in  all  soils.  A  power  of 
aeieetion  then  is  made  by  the  plant,  and  this  it 
is  enaUed  to  do  by  the  vital  powers  of  assimila- 
tion, by  which  it  is  endowed.  We  shall  con- 
nder  the  food  of  plants  under  the  six  heads  of 
vstcr,  gases,  vegetable  extracts,  salts,  earth,  and 
insanres. 

^dtar.  A  certain  degree  of  fluidity  is  ne- 
ctmrj  far  all  oiganised  bodies  before  the  prin- 
n]^  of  gennination  can  be  excited  in  a  seed.  It 
most  fint  be  moistened  with  water,  and  after 
the  proeess  of  evolution  has  been  completed,  a 
regular  supply  of  fluid  is  necessary  to  fill  the 
ceOs  and  tubes  of  the  growing  plant.  -Plants 
^  not  continue  to  vegetate  unless  their  roots 
ve  SQpplied  with  water;  and  if  they  are  kept 
long  without  it  the  leaves  will  droop  and  be- 
come flaccid,  and  assume  a  withered  appearance. 
Now  this  is  evidently  owing  to  the  loss  of  fluid ; 
for  if  the  roots  are  again  well  supplied  with 
vster  the  weight  of  the  plant  is  increased,  and 
iU  fredmess  restored.  But  many  plants  will 
RTow,  and  thrive,  and  eflect  the  development  of 
^  their  parts,  if  the  root  is  merely  immersed  in 
*^ater,  though  not  fixed  in  the  soil.  Lilies, 
hyacinths,  and  a  variety  of  plants  with  bulbous 
wots,  may  be  so  reared,  and  are  often  to  be  met 
^^  so  vegetating ;  and  many  plants  will  also 
▼egetste  though  whoUy  immersed.  Most  of  the 
"Mne  plants  are  of  this  description.  It  can 
*w«ly  be  doubted,  therefore,  that  water  serves 
^  the  purpose  of  a  vegetable  aliment. 

Bot  if  plants  cannot  be  made  to  vegetate 
^"thsut  water,  and  if  they  will  vegetate,  some, 
*lKn  partly  immersed  wiUiout  the  assistance  of 
^'t  and  some  even  when  totally  immersed  so 
as  that  no  other  food  seems  to  have  access  to 
thm,  does  it  not  follow  that  water  is  the  sole 


food  of  plants,  the  soil  being  merely  the  basis  on 
which  they  rest,  and  the  receptacle  of  their 
food?  This  opinion  has  had  many  advocates* 
and  the  arguments  and  experiments  adduced  in 
support  of  it  were  at  one  time  thought  to  have 
completely  established  its  truth.  It  was  indeed, 
the  prevailing  opinion  of  the  seventeenth  cen- 
tury, and  was  embraced  by  several  philosophers 
even  of  the  eighteenth  century ;  but  its  ablest 
and  most  realous  advocates  were  Van  Helmont, 
Boyle,  Du  Hamel,  and  Bonnet,  who  contended 
that  water,  by  virtue  of  the  vital  energy  of  the 
plant,  was  sufficient  to  form  all  the  difierent 
substances  contained  in  vegetables. 

Van  Helmont  planted  a  willow  weighing  fifty 
pounds  tnanearUien  vessel  containing  a  known 
quantity  of  earth  which  had  been  previously 
dried  in  an  oven.  He  moistened  it  with  distilled 
water,  or  with  rain  water,  and  took  care  to  pre- 
vent any  accession  of  other  earth.  At  the  end 
of  five  years  the  plant  was  taken  up  and  weighed. 
Its  weight,  together  with  that  of  aU  its  leaves, 
was  169^  pounds,  and  the  weight  of  the  earth, 
only  two  ounces  less  than  at  first,  giving  an 
accession  of  119^  pounds,  which  is  to  be  ac- 
counted for  only  from  the  water  with  which  the 
earth  was  moistened.  Hence,  it  was  concluded 
that  water  is  the  sole  food  of  plants ;  the  two 
ounoes  of  earth  lost  being  regarded  as  bearing 
too  small  a  proportion  to  the  increased  weight 
of  the  willow  to  deserve  any  notice  in  the  cal- 
culation. 

Boyle  dried  a  quantity  of  earth  in  an  oven, 
which  after  having  weighed  he  put  into  an 
earthen  pot.  He  then  sowed  some  gourd  seed 
in  the  earth,  and  watered  it  with  spring  or  rain 
water.  A  plant  was  ultimately  produced  that 
weighed  three  pounds,  and  in  a  subsequent  ex- 
periment, a  plant  that  weighed  four  pounds; 
and  yet  the  weight  of  the  earth,  when  dried  and 
weighed  again,  was  not  perceptibly  diminished. 
This  seemed  to  give  weight  to  the  foregoing 
conclusion. 

Du  Hamel  placed  some  bulbous  roots  merely 
in  moss  or  wet  sponges,  and  they  vegetated ;  and 
beans  and  peas  when  so  treated  even  flourished 
and  produced  fiiiit.  Bonnet  in  repeating  the 
experiments  of  Du  Hamel  had  the  same  lesult, 
and  in  trying  its  operation  upon  vbies,  found 
that  they  produced  excellent  grapes.  Nothing 
further  seemed  necessary  to  determine  the  point 
at  issue,  and  it. was  accordingly  believed  that 
water  is  the  sole  food  of  plants,  and  that  the 
other  substances  which  they  may  contain  are 
formed  merely  from  the  water,  by  virtue  of  the 
vital  energy  of  the  plant. 

But  though  these  experiments  have  the  ap- 
pearance of  being  somewhat  decisive,  yet  there 
are  others  by  the  same  experimenters  which  are 
not  quite  so  fiivourable  to  the  opinion  they  were 
intended  to  support.     Du  Hamel  reared  in  the 
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above  manner  plants  of  the  horse-chestnut  and 
almond  to  some  considerable  edze»  and  an  oak 
till  it  was  eight  years  old.  And  though  he  in- 
forms us  that  they  died  at  last  only  from  neglect 
of  watering;  yet  it  seems  extremely  doubtful 
whether  they  would  have  continued  to  vegetate 
much  longer  even  if  they  had  been  watered  ever 
so  regularly ;  for  he  admits^  in  the  first  place,  that 
they  made  less  and  less  progress  every  year,  and 
in  the  second  place,  that  their  roots  were  found 
to  be  in  a  very  bad  state. 

But  if  they  had  even  continued  to  vegetate, 
still  the  experiments  were  insuificient  to  decide 
the  point  in  question.  Their  insufficiency  was 
first  pointed  out  by  Bergman  in  1773,  who 
showed,  from  the  experiments  of  Margraff,  that 
in  one  pound  of  rain  water  there  is  contmned 
one  grain  of  earth.  Earth,  therefore,  must  have 
been  absorbed  along  with  the  water,  so  that 
even  the  boasted  experiment  of  Van  Helmont,  on 
which  so  much  stress  had  been  laid,  amounted 
to  nothing.  For  the  rain-water  employed  in 
the  experiment  must  have  contained  in  it  as 
much  earth  as  could  have  been  well  expected  to 
exist  in  the  willow  at  the  end  of  five  years. 
And  if  not,  then  it  is  easy  to  point  out  an  addi- 
tional source  of  supply ;  for  it  has  been  shown 
by  Hales  and  otliers,  that  unglazed  earthen 
vessels  when  placed  in  the  earth,  will  readily 
absorb  moisture ;  so  that,  according  to  Mr  Kir- 
wan's  remark,  the  earthen  vessel  in  which  the 
willow  was  planted  must  have  absorbed  moisture 
from  the  surrounding  soil,  impregnated  with 
whatever  substances  the  earth  contained.  The 
access  of  earth,  therefore,  is  accounted  for  with- 
out the  joint  efforts  of  the  water  and  vital  energy 
of  the  plant,  and  no  satisfectory  proof  alleged  of 
the  similar  formation  of  other  substances. 

The  subject  was  afterwards  investigated  by 
Hassenfratz,  who  saw  the  insufficiency  of  the 
foregoing  proo&y  and  objected  to  them  because 
no  account  was  given  of  the  proportions  of  car- 
bon at  the  commencement  and  termination  of 
the  respective  experiments.  Did  not  the  carbon 
of  the  plant  increase  also  as  well  as  its  other 
ingredients?  And  yet  the  carbon  could  not  be 
supposed  to  be  formed  from  the  water.  To 
clear  up  this  point  he  analyzed  the  bulbs  of  the 
hyacinth,  and  of  several  other  plants,  together 
with  a  number  of  kidney-beans,  and  cress-seeds, 
with  a  view  to  discover  the  quantity  of  carbon 
they  contained,  and  consequently  by  calculation 
the  quantity  contained  in  any  given  weight  of 
similar  bulbs  or  seeds.  He  thcoi  made  a  number 
of  each  to  vegetate  in  pure  water,  some  within 
doors,  and  others  in  the  open  tur,  having  first 
ascertained  their  weight.  They  germinated, 
grew  up,  and  flowered ;  but  produced  no  seed. 
They  were  afterwards  gathered,  leaves  and  all, 
and  subjected  to  a  chemical  analysis,  the  result 
of  which  was,  that  the  carbon  contained  in  each 


was  somewhat  less  than  the  quantity  wliicfa 
existed  in  the  bulb  or  seed  from  whidi  Uie  plant 
had  sprung. 

From  these  circumstances  Hassenfratz  came 
to  the  conclusion  that  water  was  not  the  sole 
food  of  plants,  because  plants  growing  in  pure 
water  receive  no  increase  of  carbon,  and  in  con- 
sequence, without  a  sufficiency  of  this  sabstance, 
cannot  produce  perfect  seeds.  Not  reckoning 
the  experiments  of  Hassenfratz  conclusive,  how- 
ever, Saussure  instituted  others.  Having  gathered 
some  plants  of  mint  (mentka  piperita)^  he  found 
that  100  parts  in  weight  of  the  green  vegetable 
substance  were  reduced  by  drying  to  40^9, 
which  were  found  by  experiment  to  contain 
10.96  of  charcoaL  He  then  took  a  number  of 
plants  of  the  same  species,  and  placed  them  by 
the  roots  in  bottles  filled  with  distilled  water; 
exposing  them  to  the  sun  on  the  outside  of  a 
window,  but  sheltering  them  from  the  rain. 
After  ten  weeks  of  vegetation  the  100  porta  of 
mint  weighed  in  their  green  etate  216  parts, 
which  were  reduced  by  drying  to  62.  They 
had  augmented  therefore,  in  dried  vegetable 
matter  21.71  parts;  but  they  had  augmented 
also  in  their  quantity  of  carbon;  for  the  62  parts 
of  dried  vegetable  substance  frirmshed  15.78  of 
charcoal.  A  similar  result  was  obtained  from  a 
similar  experiment  upon  beans^  from  which  we 
may  infer  the  accuracy  of  Saussure,  and  the  con- 
sequent inaccuracy  of  Haaaenfratz,  who  waa  no 
doubt  misled  by  some  circumstances  not  taken 
into  the  account.  Perhaps,  the  plants  on  which 
he  made  his  experiments  were  not  sufficiently 
exposed  to  the  li^t  of  the  sun ;  so  that  if  be 
corrected  one  error  he  committed  ahio  another. 
While  it  is  maintained,  therefore,  that  water  is 
not  ih»  sole  fbod  of  plants,  and  is  not  convertible 
into  the  whole  of  the  ingredients  of  the  vegetable 
substance,  ev^i  with  the  aid  of  the  vital  eneigy, 
it  must,  at  the  same  time,  be  admitted  that 
plants,  though  vegetating  merely  in  water,  do 
yet  augment  the  quantity  of  their  carbon. 

Gases.  Wh«i  it  was  found  that  water  is  in- 
sufficient to  constitute  the  sole  fbod  of  plBnt^ 
recourse  was  next  had  to  th<^  assistance  of  the 
atmospheric  air,  and  it  was  believed  that  the 
vital  enei^  of  the  plant  b  at  least  capaWe  of 
furnishing  all  the  difierent  ingredients  of  the 
vegetable  substance,  by  means  of  decomposing 
and  combining,  in  diffisrent  ways,  atnioq>hcnc 
air  and  water.  But  as  this  extravagant  con- 
jecture is  founded  on  no  proof,  it  isconseqoentJy 
of  no  value.  It  must  be  oonfiassed,  however, 
that  atmospheric  air  is  indispensably  neceosry 
to  the  health  and  vigour  of  the  plants  as  may  be 
seen  by  looking  at  the  different  aspects  of  ptaa*^ 
exposed  to  a  free  circuhition  of  air,  and  plsn^ 
deprived  of  it;  the  former  are  vigoroua  and 
luxuriant,  the  hittOT  weak  and  stunted.  Itmay 
be  seen  also  by  means  of  experiments  ev«n  "P<® 
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a  mmll  scale.     If  a  plant  10  placed  under  a  glaw 
to  iri^ieh  no  new  supply  of  air  has  aooess,  it 
•oon  b^ina  to  languish,  and  at  length  withers 
aad  dies;  hut  particularly  if  it  is  placed  under 
the  exhausted  receiver  of  an  air  pump,  as  might 
indeed  be  Gq>ected  from  the  fieulure  of  the  ger- 
mination  of  the  seed  in  similar  circumstances. 
Aeeording  to  the  experiments  of  Saussure,  plants 
of  pesB^  though  completely  developed  and  fiir- 
niflhed  with  their  leaves,  died  in  the  space  of  three 
day%  whm  put  into  the  exhausted  receiver  of 
an  air-pump,  whether  in  the  shade  or  the  sun. 
But  plants  with  thick  and  succulent  leaves  seem 
capable  of  supporting  vegetation  tM  wtmoy  at 
1^  if  exposed  to  the  sun.    A  plant  of  the 
coctat  tpmrntia^  lived  more  than  a  month  in  this 
rtate  without  showing  any  symptoms  of  decay, 
except  that  the  epidermis  seemed  dry,  which 
^gain  recovered  its  freshness,  however,  in  the 
atoftospheric  air.    And  though  plants  with  Qnn 
lesves  generally  died  under  the  experiment^  yet 
th«e  were  exceptions  evoi  among  them.    A 
plant  of  the  pofy^fmum  persiearia  lived  for  six 
months  in  the  vmeuum  of  an  air-pump,  and  was 
at  the  end  of  the  experiment  as  fresh  and*  vigor- 
ous as  at  the  b^;inning,  with  the  exception  of 
two  or  three  leaves  near  the  root,  which  were 
withered.     The  same  was  the  case  also  with 
plsDts  of  the  ipilMum  moUe^  epUdnum  hir- 
«'*"■>  fy^irum  saUearia^  and  inula  ifysenterica. 
They  were  placed  in  the  light,  but  not  so  as  to 
receive  the  direct  rays  of  the  sun,  to  which  when 
thqr  were  exposed  they  withered,  even  though 
the  rays  were  but  fieeble. 

In  these  experiments  of  Saussure,  however,  it 
is  doubtful  whether  the  inclosed  plants  did  not 
create  an  atmosphere  for  themselves  out  of  their 
■iperfluous  moisture,  in  the  same  way  as  is 
iUostiated  in  the  recent  experiments  of  enclosing 
phnts  in  an  air-tight  bell  glass,  or  glass  frame, 
when  they  will  continue  to  vegetate  for  yean; 
the  moisture,  being  restrained  frx>m  passing  off 
bj  evaporation,  and  the  vital  eneigies  of  the 
jdsDt  being  adequate  to  reproduce  the  gases 
neeesBsiy  for  its  existence  by  the  decomposition 
of  water. 

The  gases,  therefore,  seem  essential  to  vegeta- 
ble existence,  though  we  are  not  yet  to  conclude 
thst  water  and  the  gases  are  the  sole  ingredients 
vfaieh  are  neceasaiy  for  the  growth  and  vigour 
ofi^ants. 

It  must  be  admitted  no  doubt^  that  plants  of 
A)w  growth  and  tenacious  of  life,  such  as  many 
of  ihe  mosses,  and  some  of  the  succulent  plants, 
4o  indeed  effect  the  development  of  their  parts, 
vitbout  the  aid  of  any  other  nourishment  be- 
ynd  what  they  derive  fit)m  the  atmosphere. 
Bot  plants  of  r^id  growtii,  such  as  annuals,  can 
!»«▼»  effect  that  developement  without  the  aid 
of  nooriahment  derived  fixmi  the  soil.  Saussure 
tncd  the  experiment  upon    beans,  peas,  and 


cresses,  by  placing  them  in  horse-hair,  or  in  pure 
sand,  and  moistening  them  with  distilled  water. 
They  grew  indeed,  and  some  of  them  even 
flowered,  but  never  produced  perfect  seeds.  It 
is  plain,  therefore,  that  some  essential  principle 
of  nourishment  was  wanting,  which  is  furnished 
by  the  soil ;  and  that  atmospheric  air  and  water 
are  not  the  only  principles  constituting  the  food 
of  plants. 

But  as  in  germination  so  also  in  the  progress 
of  v^tation,  it  is  part  only  of  the  component 
principle  of  the  atmospheric  air  that  are  adapted 
to  the  purpose  of  v^^table  nutrition,  and  selected 
by  the  plant  as  a  food.  Let  us  take  them  in  the 
order  of  their  reversed  proportions. 

Carbonic  acid  g<u.  In  the  process  of  the  ger- 
mination of  the  seed,  the  effect  of  the  application 
of  carbonic  acid  gas  was  found  to  be  altogether 
prejudicial.  But  in  the  process  of  subsequent 
v^tation  its  application  has  been  found,  on  ihid 
contrary,  to  be  extremely  beneficial.  Plants 
will  not  indeed  v^^tate  in  an  atmosphere  of 
pure  carbonic  acid,  as  was  first  ascertained  by 
Dr  Priestley,  who  found  that  sprigs  of  mint 
growing  in  water,  and  placed  over  wort  in  a 
state  of  fermentation,  generally  became  quite 
dead  in  the  space  of  a  day,  and  did  not  even 
recover  when  put  into  an  atmosphere  of  common 
air. 

But  Dr  Percival,  of  Manchester,  observed  that 
a  plant  of  mint,  immersed  in  water  by  the  root, 
and  exposed  to  a  current  of  atmospheric  air 
mixed  with  carbonic  acid  gas,  was  more  vigorous 
and  luxuri^t  than  a  plant  of  the  same  species 
similarly  situated  and  exposed  to  a  current  of 
pure  atmospheric  fur. 

Improving  upon  this  hint,  Saussure  made 
some  experiments  with  a  view  to  determine  the 
dose  of  carbonic  acid  gas,  which,  being  mixed 
with  atmospheric  air,  is  the  roost  favourable  to 
vegetation.  Having  made  some  peas  to  germin- 
ate in  water  till  they  acquired  the  height  of  four 
inches,  and  weighed  about  twenty  grains,  he 
then  placed  a  number  of  them  in  glasses  filled 
with  water  by  threes^  so  as  that  the  roots  only 
were  immersed,  and  introduced  them  into  re- 
ceivers filled  with  different  mixtures  of  common 
air  and  carbonic  acid  gas.  They  were  situated 
so  as  to  receive  the  direct  rays  of  the  sun, 
moderated  when  too  intense.  The  mean  aug- 
mentation in  weight  of  such  as  were  placed  in 
pure  atmospheric  air,  and  exposed  during  ten 
days  to  the  sun,  was  eight  grains  to  each  plant. 
Such  as  were  exposed  to  the  sun,  in  an  atmo- 
sphere of  pure  carbonic  acid  gas,  faded  and 
¥rithered  away  without  any  fiirther  develop- 
ment. In  an  atmosphere  containing  tliree- 
fourths  or  two-thirds  of  its  volume  of  caibonic 
acid  gas,  they  withered  also;  but  in  an  atmo- 
sphere containing  only  one  half  of  its  volume  of 
carbonic  acid  they  lived  seven  days.     And  in  an 


Digitized  by 


Google 


114 


HISTORY  OP  THB  VEaETABLfi  KINGDOM. 


atmosphere  oontaining  bat  one-fourth  of  ita 
volnme  of  the  same  gas^  they  lived  ten  days, 
and  augmented  their  weight  by  five  grains. 
Lastly,  the  mean  augmentation  in  wei^t  of 
such  as  were  placed  in  an  atmosphere  of  common 
uir,  containing  one-twelfth  part  of  carbonic  acid 
gas,  was  eleven  grains.  This  experiment  was 
repeated  frequently,  and  was  found  to  yield  a 
uniform  result;  the  plants  always  suoceedii^ 
better  than  in  pure  atmospheric  air.  Carbonic 
acid  gas,  therefore,  is  of  great  utility  to  the 
growth  of  plants  v^etating  in  the  sun,  as  applied 
to  the  leaves  and  branches,  and  whatever  in- 
creases the  proportion  of  this  gas  in  their  atmo 
sphere,  at  least  within  a  given  degree,  forwards 
v^tation. 

But  the  result  was  not  the  same  when  the 
plant  was  placed  in  the  shade ;  the  smallest  dose 
of  carbonic  acid  gas,  in  addition  to  that  of  the 
atmospheric  air,  being  then  prejudicial  to  vege- 
tation. This  appears  from  the  following  ex- 
periments: Plants  kept  in  the  shade,  and  placed 
in  an  atmosphere  containing  one-fourth  of  its 
volume  of  carbonic  acid  gas,  died  on  the  sixth 
day ;  and  when  the  atmosphere  contained  only 
one-twelfth  of  its  volume  of  this  gas,  they  lived 
indeed  ten  days,  but  weighed  only  three  grains, 
while  those  in  pure  atmospheric  air  weighed 
five  grains.  Carbonic  acid  gas,  therefore,  as 
applied  to  the  leaves  and  branches  of  plants,  is 
prejudicial  to  their  vegetation  in  the  shade,  if 
administered  in  a  proportion  beyond  that  in 
which  it  exists  in  atmospheric  air.  This  may 
be  readily  accounted  for  from  the  now  ascer- 
tained modes  in  which  plants  feed  and  respire. 

In  the  shade,  plants  absorb  oxygen,  and  throw 
out  carbonic  acid  gaa,  or  perform  a  function 
nearly  allied  to  the  respiration  of  animals.  In 
sunshine  they  absorb  carbonic  acid,  and  give  out 
oxygen,  or  perform  an  action  somewhat  analo- 
gous to  digestion. 

But  carbonic  acid  gas  is  also  beneficial  to  the 
growth  of  the  plant,  when  applied  to  the  root. 
This  Saussure  ascertained  by  experiment  also. 
Two  boards,  pierced  with  a  number  of  holes, 
were  made  to  float  in  two  vessels  filled,  one  with 
dbtiUed  water,  and  the  other  with  water  im- 
pr^Tiated  with  carbonic  acid  gas.  On  each  of 
these  boards  was  placed  a  number  of  peas  that 
had  been  lately  made  to  germinate  in  dbtilled 
water.  Their  radicles  at  the  commencement  of 
the  experiment  were  two  lines  and  a  half  long. 
At  the  end  of  ten  days,  the  roots  in  contact  with 
the  distilled  water  were  longer  by  five  inches, 
than  those  in  contact  with  the  acidulated  water; 
and  the  stalks  and  leaves  were  developed  in  the 
same  proportion.  But  at  the  end  of  a  month 
the  plants  vegetating  in  the  acidulated  water, 
had  acquired  the  same  dimensions  as  the  others, 
and  at  the  end  of  six  weeks  had  considerably 
surpassed  tliem.    It  follows,  therefore,  that  car- 


bonic add  gas  as  implied  to  the  roots  of  plants, 
is  also  beneficial  to  their  growth,  at  kost,  in  the 
more  advanced  stages  of  vegetation. 

Oaygtti.  As  oxygen  is  essential  to  the  com- 
mencement and  progress  of  germination;  so  alio 
it  is  essential  to  the  progress  of  vegetation.  This 
is  clearly  proved  by  the  following  experiments 
of  Saussure:  Having  pulled  up  some  young 
plants  of  the  horse-chestnut,  fumidied  with 
their  leaves,  and  weighing  about  460  grains,  he 
introduced  their  roots,  which  were  nearly  a  foot 
in  length,  into  receivers  of  about  sixty  caibic 
inches  in  capacity,  and  luted  the  base  of  the 
stem  to  the  neck  of  the  receiver.  Into  one  of 
the  receivers,  each  of  which  contained  a  quan- 
tity of  distilled  water,  he  introduced  twenty- 
eight  cubic  inches  of  nitrogen,  whidi  was  in 
contact  with  the  upper  part  of  the  root,  while 
the  under  part  was  immersed  in  water.  Into 
another  he  introduced  an  equal  quantity  of  hy- 
drogen; and  into  a  third  an  equal  quantity  of 
carbonic  acid.  The  plant,  whose  root  was  b 
contact  with  the  carbonic  acid,  died  in  the  coiuse 
of  eight  days:  the  others  lived  a  fortnight,  but 
had  not  diminished  the  volume  of  thdr  atmos- 
phere. But  plai\)ts  which  were  placed  at  the  same 
time  in  a  similar  apparatus,  fumbhed  with  at- 
mospheric air,  gave  a  very  different  result;  lor 
at  the  end  of  three  weeks,  when  the  experiment 
was  stopped,  they  were  still  fresh  and  vigorous^ 
and  the  volume  of  dieir  atmosphere  was  dimin- 
ished. It  b  obvious,  then,  that  the  presence  of 
oxygen  b  beneficial  to  the  growth  of  the  vege- 
table, at  least,  as  applied  to  the  root;  because 
that  b  the  only  principle  which  had  access  to 
the  root  in  the  last  experiment,  which  had  not 
access  to  it  in  the  former. 

But  oxygen  b  beneficial  to  vegetation,  as  ap- 
plied also  to  the  other  parts  of  the  plant  as  well 
as  to  the  root.  Branches  of  woody  plants  taken 
in  the  spring,  immedbtely  before  the  expansion 
of  the  bud,  and  enclosed  in  receivers  filled  with 
common  air,  together  with  a  small  quantity  of 
water  to  supply  them  with  moisture,  devdoped 
their  leaves  as  if  attached  to  the  parent  plant. 
And  this  development  was  efiected  solely  by 
means  of  the  oxygen  contained  in  the  receiver; 
for  in  mediums  deprived  of  oxygen,  no  deve- 
lopment took  place.  The  presence  of  oxygen, 
therefore,  b  necessary  to  the  development  of  the 
leaves. 

But  it  bnecessary  also  to  the  development  of  the 
flower  and  fruit.  The  flower-bud  will  not  expand 
if  confined  in  an  atmosphere  deprived  of  oxygen; 
nor  will  the  fruit  ripen.  Flower  buds  confined  in 
an  atmosphere  of  pure  nitrogen,  faded  without 
expanding.  A  bunch  of  unripe  grapes  introduced 
into  a  globe  of  glass,  which  was  luted  by  its  orifice 
to  the  bough,  and  exposed  to  the  sun,  ripened 
without  effecting  any  material  alteration  in  ita 
atmosphere.    But  when  a  bunch  was  placed  in 
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tiimiB  cueamsUnoe,  with  the  addition  of  a 
qiiaBtity  of  lim^  the  atmo^hera  was  contamin- 
ated, and  the  grapes  did  not  ripen.  Oxygen, 
(benfoie,  is  essential  to  the  development  of  the 
vigetating  plant ;  and  for  this  purpose  it  is  ab- 
mtkd  by  the  stomata  of  the  karee. 

SiosBiiTe  having  sospended  a  plant  of  the 
emtm  o/iiMfiij,  after  sunset^  in  a  receiyer  con- 
tnniBg  fort  j-eight  enbic  inches  of  atmospheric 
air  deprived  of  its  carbonic  add,  bat  of  which 
ax  enbie  indies  were  di^laoed  by  the  leaves, 
foand  early  next  morning,  after  nu^lring  the 
niesBMiy  oorreoti<Hi8  rdative  to  change  of  tem- 
p«atore  and  pressure,  that  the  atmosphere  of 
the  plant  had  diminished  in  volume  four  cubic 
indies.  The  remaining  air  when  examined,  con- 
tained but  nAj\r  of  oxygen,  though  before  the  in- 
troduction of  the  oseTitf ,  it  had  contained  ^^  of 
the  same  gas.  It  follows^  therefore,  that  the 
diminution  of  quantity  had  afiected  the  oxygen 
oaly.  But  the  oxygen  did  not  exist  in  the  at- 
moii^iae  of  the  plant  under  any  combination 
whatever;  for  the  application  of  lime  water  gave 
BO  indioBti<His  of  the  presence  of  carbonic  acid. 
The  oxygen  of  the  atmosphere,  therefore;,  must 
have  been  abstracted  by  the  leaves  of  the  caeku. 
Fram  which  it  also  fdlows,  that  the  leaves  of 
TQgelating  plants  do  actually  Inhale  oxygen,  at 
Isait  in  course  of  the  night 

Sbailar  experiments  on  vegetating  plants  gave 
sinukr  results,  but  the  quantity  of  oxygen  ab- 
atraeted,  was  not  always  in  the  same  proportion. 
In  the  present  ease  it  was  very  considerable, 
aaovmting  to  three-fourths  of  the  volume  of  the 
leaves^  while  in  other  cases^  it  was  often  not 
mora  than  one-half  of  their  volume. 

NUroffem.  Though  nitrogen  gas  constitutes 
by  for  the  greater  part  of  the  mass  of  atmos- 
pharie  air,  it  does  not  seem  a^ble  of  affording 
nutriment  to  plants;  for  as  seeds  will  not  ger- 
minate in  it,  so  neither  will  plants  v^;etate.  It 
was  regarded,  however,  as  constituting  a  vegeta- 
ble food  by  some  of  the  earlier  pneumatic  che- 
miBts,  partkulariy  by  Priestley,  who  found,  as  it 
sesma,  that  some  sprigs  of  mint  on  which  he  had 
made  the  eiqieriment,  v^;etated  better  in  phlo- 
gisricated  air  than  in  either  dephlogisticated  or 
ooounon  air;  and  hence,  he  inferred  that  phlo- 
gistieated  air,  the  nitrogen  of  modem  chemists, 
serves  ss  a  vegetable  food.  In  this  opinion  he 
was  followed  by  Ingenhoutz,  whose  experiments 
appear  to  have  s^ven  a  similar  result;  contra- 
dieted,  however,  by  the  result  of  the  experi- 
msnts  of  Senebier,  Woodhouse,  and  Saussure, 
on  the  same  sabject. 

Brandies  of  poplar,  {populus  nigra^)  and 
wiHow,  {jmUm  aihay)  whose  leaf-buds  were  just 
ready  to  open,  were  introduced  by  Saussure  into 
aa  atmos^iere  of  nitrogen  both  in  the  shade  and 
•an.  They  effected  no  forther  development  of 
parts^  bni  were  found  to  be  in  a  state  of  putre- 


footion,  after  a  period  of  five  days;  but  in  an 
atmosphere  of  common  air  they  readily  effected 
their  devdopment,  and  continued  to  vegetate  for 
many  weeks.  Roses  and  lilies  gathered  two  or 
three  bouts  before  their  expansion,  and  treated 
in  the  same  manner,  gave  similar  results. 

It  must  be  admitted,  however,  that  many 
plants  will  continue  to  v^;etate  for  a  time  in  an 
atmosphere  of  nitrogen  gas,  when  their  leaves 
have  been  previoudy  devdoped;  but  they  are 
such  plants  only  as  present  a  great  extent  of  sur- 
foce,  and  consume  but  little  oxygen  in  the  shade. 
A  plant  of  the  etuttu  opwUiOy  nourished  with 
water,  and  placed  in  an  atmosphere  of  nitrogen 
gas  exposed  to  the  influence  of  the  sun,  was 
found  capable  of  supporting  vegetation  for  the 
space  of  three  weeks;  but  it  was  greatly  injured 
by  the  experiment,  and  in  the  shade  it  lived 
only  five  days.  A  plant  of  the  iedum  tellepkium 
when  treated  in  the  above  manner,  gave  a  dmilar 
result;  and  yet  these  plants  vegetated  to  an  inde- 
finite time  in  an  atmosphere  of  common  air. 

From  the  above  experiments,  it  seems  to  fol- 
low that  nitrogen  gas,  at  least  in  its  pure  state, 
is  unfovourable  to  v^tation;  but  particularly 
in  the  shade.  And  yet  there  are  some  plants 
that  seem  to  succeed  equally  well  in  an  atmos- 
phere of  nitrogen  gas,  as  in  an  atmosphere  of 
common  air.  A  plant  of  the  fythrum  salicaria^ 
sdeoted  for  the  purpose  of  experiment,  was  put 
into  a  recdver  containing  sixty-five  cubic  inches 
of  nitrogen  gas,  of  which  it  displaced  about  one- 
eighth  of  a  cubic  inch.  It  had  its  roots  immersed 
in  about  an  ounce  of  water,  and  was  exposed  to 
the  rays  of  the  sun,  when  it  grew  and  became 
so  luxuriant,  that  it  was  more  than  once  neces- 
sary to  remove  it  into  a  larger  recdver.  But 
this  luxuriance  of  growth  seems  incompatible 
with  the  previous  condudon.  At  the  end  of 
two  montl^  however,  when  the  experiment  was 
stopped,  the  receiver  was  found  to  contain  the 
same  quantity  of  nitrogen  gas  as  at  the  begin- 
ning. The  plant  could  have  derived  no  nutri- 
ment, therefore,  from  its  atmosphere.  But  this 
was  the  case  also  in  all  of  the  preceding  exam- 
ples. There  was  no  diminution  in  the  original 
quantity  of  nitrogen  introduced  into  the  receiver. 
It  follows,  therefore,  that  nitrogen  gas,  at  least 
in  its  pure  state,  is  not  only  incapable  of  afford- 
ing a  vegetable  aliment,  but  is  not  even  absorbed 
into  the  plant.  But  nitrogen  is  found  in  almost 
all  vegetables,  particulariy  in  the  wood,  in  ex- 
tract, and  in  their  green  parts.  It  is  probable, 
therefore,  that  their  nitrogen  is  derived  from  the 
extractive  principle  of  vegetable  mould. 

Hydrogm  gas.  A  plant  of  the  epilobium  Mr- 
tutum,  which  was  confined  by  Priestley  in  a  re- 
ceiver filled  with  inflammable  air  or  hydrogen, 
consumed  one-third  of  its  atmosphere,  and  was 
still  green.  Hence  Priestley  inferred  that  it 
serves  as  a  vegetable  food,  and  constitutes  even 
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the  true  and  proper  pabulum  of  the  plant.  But 
the  experiments  of  later  phytologis^  do  not  at 
all  countenance  this  opinion.  Saussure  introduced 
a  plant  of  the  fythrum  salicaria,  into  a  receiver 
containing^  sixty  cubic  inches  of  hydrogen  gas, 
and  exposed  it  to  the  sun.  Its  vegetation  was 
perhaps  somewhat  more  vigorous  than  that  of 
plants  confined  in  an  atmosphere  of  nitrogen  ; 
but  it  had  abstracted  no  nourishment  from  its 
atmosphere,  nor  efiected  any  material  change 
upon  it.  For  at  the  end  of  five  weeks  of  ex- 
periment, when  its  atmosphere  was  fired  by  the 
electric  spark  along  with  the  proper  quantity  of 
oxygen,  the  result  was  the  formation  of  water. 
The  volume  of  its  atmosphere  was  indeed  di- 
minished during  the  period  of  its  vegetation; 
but  this  is  to  be  accounted  for  by  another  cause, 
as  will  appear  in  the  course  of  tracing  the  pro- 
gress of  vegetation. 

The  conclusion,  therefore,  must  be,  that  hy- 
drogen is  unfavourable  to  v^etation,  and  does 
not  serve  as  the  food  of  plants.  But  hydrogen 
is  contained  in  plants,  as  is  evident  from  their 
analysis;  and  if  they  refuse  it  when  presented 
to  them  in  a  gaseous  state,  in  what  state  do  they 
then  acquire  it  ?  To  this  question  it  is  sufficient 
for  the  present  to  reply,  that  if  plants  do  not 
acquire  their  hydrogen  in  the  state  of  gas,  they 
may  at  least  acquire  it  in  the  state  of  water, 
which  is  indisputably  a  vegetable  food,  and  of 
which  hydrogen  constitutes  one  of  the  compon- 
ent parts. 

Carbonic  oxide.  When  plants  were  confined 
by  Saussure  in  atmospheres  of  carbonic  oxide, 
they  required  nearly  tlie  same  condition  to  sup- 
port vegetation,  and  exhibited  nearly  the  same 
phenomena  as  in  nitrogen.  Such  as  were  de- 
prived of  their  green  parts  died  in  the  course  of 
a  few  days.  The  vegetation  of  peas  whose  leaves 
were  completely  developed,  was  languid  in  the 
sun,  and  did  not  succeed  at  all  in  the  shade. 
The  epilobium  hirstUum,  lythrum  fdHcarta^  and 
polyffonum  porsicaria,  vegetated  indeed,  as  in 
common  air;  but  at  the  end  of  six  weeks  of  ex- 
periment, they  had  neither  decomposed  the  oxide 
constituting  their  atmosphere,  nor  diminished 
its  quantity.  It  cannot^  therefore,  be  regarded 
as  favourable  to  vegetation. 

Vegetable  extracL  All  vegetables,  after  they 
have  flourished  their  allotted  time,  at  last  suffer 
decay,  and  moulder  into  the  elements^  out  of 
which  they  were  originally  formed.  In  this 
process  of  decay,  part  of  their  substance  escapes 
as  gaseous  matter,  and  part  returns  to  the  earth. 
This  latter  part  bas  been  called  vegetable  mould, 
and  consists  of  carbon,  tannin,  or  vegetable  ex- 
tract, and  a  portion  of  the  earths  and  alkalies. 
Without  a  certain  portion  of  this  v^etable  ex- 
tract, no  soil  is  fit  for  the  nourishment  of  the 
higher  classes  of  vegetation;  although  some 
lichens,  and  other  cryptogamic  plants,  will  grow 


from  the  bare  and  barren  rock,  or  in  pure  sand. 
It  has  become  a  question  in  what  manner  those 
saline  and  earthy  particles  are  taken  up  by 
plants,  and  whether  it  b  necessary  that  the  suh- 
stance  absorbed,  should  be  either  in  a  gaseous 
state,  or  in  solution  in  water.  To  determine 
this,  Saussure  filled  a  large  vessel  with  pure 
mould  of  turf,  and  moistened  it  with  distilled 
or  rain  water,  till  it  was  saturated.  At  the  aid 
of  five  days,  when  it  was  subjected  to  the  action 
of  tlie  press,  10,000  parts  in  weight  of  the  ex- 
pressed and  filtered  fluid,  3rielded  by  evapora- 
tion to  dryness  26  parts  of  extract.  In  a  similar 
experiment  upon  the  mould  of  a  kitchen-garden 
which  had  been  manured  with  dung,  10,000 
parts  of  fluid  yielded  10  of  extract.  And  in  a 
similar  experiment  upon  mould  taken  from  a 
well  cultivated  com  field,  10,000  parts  of  fluid 
yielded  4  parts  of  extract.  Such  was  the  result 
in  these  particular  cases. 

But  the  quantity  of  extract  that  may  be  se- 
parated from  pure  mould  formed  by  nature  upon 
the  surface  of  the  globe,  is  not,  in  general,  very 
considerable.  After  12  decoctions,  all  that  could 
be  separated  from  mould  of  this  sort,  was  about 
1^  of  its  weight ;  and  yet  this  seems  to  be  more 
than  sufficient  for  the  purposes  of  vegetation: 
for  a  mould  containing  this  quantity  was  found 
by  experiment  to  be  less  fertile,  at  least  for  pets 
and  beans,  than  a  mould  that  contained  only  one 
half  or  two  thirds  the  quantity. 

But  if  the  quantity  of  extract  must  not  be 
too  much^  neither  must  it  be  too  little.  Plants 
that  were  put  to  vegetate  in  mould  deprived  of 
its  extract,  as  fiur  as  repeated  decoctions  could 
deprive  it,  were  found  to  be  much  less  vigorous 
and  luxuriant  than  plants  vegetating  in  mould 
not  deprived  of  ita  extract :  and  yet  the  only 
perceptible  difference  between  them  is,  that  the 
former  can  imbibe  and  retain  a  much  greater 
quantity  of  water  than  the  latter. 

From  thb  last  experiment,  as  well  as  from 
the  great  proportion  in  which  it  exists  in  the 
living  plant,  it  evidently  follows  that  extract 
constitutes  a  v^taUe  food.  But  extract  con- 
tains nitrogen;  for  it  yields,  by  distillatioii,  a 
fluid  impregnated  with  ammonia.  The  difficulty, 
therefore,  of  accounting  for  the  introduction  of 
nitrogen  into  the  vegetating  plant,  as  well  as  for 
its  existence  in  the  mature  vegetable  sabstanoe, 
is  done  away;  for  although  the  plant  refuses  it 
when  presented  in  a  gaseous  state,  it  is  plain  that 
it  must  admit  it  along  with  the  extract. 

But  it  seems  also  probable,  that  a  small  quan- 
tity of  carbonic  acid  gas  enters  the  plant  along 
with  the  extractive  principle,  as  it  is  known  to 
contain  this  gas  also.  The  mould  analysed  by 
Saussure,  was  quite  dry  before  the  commenoe- 
mont  of  the  experiment,  and  the  water  employed 
to  moisten  it  contained  no  carbonic  acid.  Bnt 
the  solution  contained  some;  for  when  it  waa 


Digitized  by 


Google 


THE  FOOD  OP  YEGETABLES. 


117 


mixud  with  lime-water,  carbonate  of  lime  was 
preetpltatedy  thoo^  not  in  a  quantity  much  ex- 
ceeding thai  of  its  precipitation  by  spring- water 
in  geneniL  100  cubic  inches  of  the  solution 
jieldedbyexperimentan  air  containing  two  cubic 
inehei  of  carbonic  add  gas.  This  is,  no  doubt, 
s  fliisO  proportion:  but  it  appears  from  a  variety 
of  CNiiideritiotts,  that  the  quantity  of  this  gas 
taken  up  by  the  roots  of  plants  is  not  great ; 
coflsequently  they  do  not  require  a  great  supply 
from  the  soiL 

Sa&s,  On  analysing  regetable  substances, 
certain  proportions  of  saline  matters  are  found 
in  their  composition,  such  as  the  nitrate,  muriate, 
and  nlphates  of  potash  and  soda.  Now  it  may 
either  be  that  the  assimilating  powers  of  rege- 
fcabka,  are  such  as  to  form  these  substances  out 
of  their  primary  elements,  derived  from  the  soil 
udataiosphere ;  or,  that  these  saline  matters, 
in  a  atete  of  solution,  are  absorbed  from  the  soil. 
Ptoh^  in  the  economy  of  plants,  both  these 
pwoesaes  are  adopted.  Facts  are  not  wanting 
to  Aow  that  plants  do  absorb  by  their  roots 
eonadeiable  quantities  of  salts  in  solution.  M. 
Saoasare  prepared  10  different  solutions,  consist- 
ing each  of  40  cuhic  inches  of  distilled  water, 
together  with  12  grains  of  the  peculiar  salt  or 
other  substance  on  which  the  experiment  of  ab- 
•otptwn  was  to  be  made.  The  first  solution 
eontained  muriate  of  potash;  the  second,  muriate 
of  aoda;  the  thiid»  muriate  of  lime;  the  fourth, 
"Iphate  of  soda;  the  fifth,  muriate  of  ammonia; 
the  axth,  acetate  of  lime,  the  seventh,  sulphate 
of  eopper ;  the  eighth,  crystallized  sugar ;  the 
tenth,  vegetable  extract.  Plants  of  polygonum 
ptrmarioy  and  hidens  eannahinoy  were  then  im- 
nwned  in  each  of  these  solutions  with  the  fol- 
Vnrmg  result: — ^In  the  solutions  of  muriate  of 
potash,  muriate  of  soda,  sulphate  of  soda,  nitrate 
of  lime,  and  extract,  the  former  species  vegetated 
in  the  shade  for  five  weeks,  developing  their 
P«ta;  but  in  the  other  solutions,  they  died  in 
the  eourae  of  a  few  days.  The  latter  species 
foceeeded  or  fiiUed  in  nearly  the  same  way.  It 
i*ia  afterwards  found  that  a  portion  of  the  salts 
l»d  been  taken  up  along  with  the  water  by  which 
they  were  held  in  solution;  and  if  we  suppose 
the  quantity  contained  in  each  of  the  solutions 
to  be  divided  into  100  parts,  the  ratio  of  their 
•fcaoqiiion  may  be  shown  as  follows : — In  con- 
«»»ung  one  half  of  the  water  assigned  to  the 
«p«rim€nt,  phmts  of  the  pofygonum  had  ab- 
nbed  14  parts  of  muriate  of  potash,  13  of  muriate 
of  aoda,  4  of  nitrate  of  lime,  14  of  sulphate  of 
soda,  12  of  muriate  of  ammonia,  8  of  acetate 
of  lime,  47  of  sulphate  of  copper,  9  of  gum, 
27  of  sugar,  and  5  of  extract.  Plants  of  the 
^iient  had  absorbed  the  several  salts  in  propor- 
tiooB  not  very  difierent.  But  without  minutely 
regarding  proportions,  the  £aot  is  thus  clearly 
iicertttned  that  plants  are  capable  of  taking  up 


salts  by  the  root,  at  least  wnen  presented  to 
them  in  a  state  of  artificial  solution;  and  if  so, 
there  is  then  reason  to  presume  that  salts  are 
also  taken  up  by  the  roots  of  plants  vegetating 
even  in  their  natural  habitats. 

But  if  salts  are  thus  taken  up  by  the  root  of 
the  v^etating  plants  does  it  appear  that  they 
are  taken  up  as  a  food?  Some  plants,  it  must 
be  confessed,  are  injured  by  the  application  of 
salts,  as  is  evident  from  the  experiments  of 
Saussure ;  but  others  are  as  evidently  benefited 
by  it.  Trefoil  and  Lucem  have  their  growth 
much  accelerated  by  the  application  of  sulphate 
of  lime,  though  many  other  plants  are  not  at  all 
influenced  by  its  action.  The  pcuietaria^  nettle, 
and  borge,  will  not  thrive  except  in  such  soils 
as  contain  nitrate  of  lime,  or  nitrate  of  potash: 
and  plants  inhabiting  the  sea  coast,  as  was  ob- 
served by  Du  Hamcl,  will  not  thrive  in  a  soil 
that  does  not  contain  muriatic  of  soda. 

It  has  been  thought,  however,  says  Dr  Keith, 
that  the  salts  are  not  actually  taken  up  by  the 
root,  though  converted  to  purposes  of  utility, 
by  acting  as  astringents  or  corrosives,  in  stopping 
up  the  orifices  of  the  vessels  of  the  plant,  and 
preventing  the  admission  of  too  much  water: 
but  it  is  to  be  recollected  that  the  salts  in  que»- 
tiou  are  found  by  analyas  in  the  very  substance 
of  the  plant,  and  must  consequently  have  en- 
tered in  solution.  It  has  been  also  thought 
that  salts  are  fiivourable  to  vegetation  only  in 
proportion  as  they  hasten  the  putrefiiction  of 
v^etable  substances  contained  in  the  soil,  or  at- 
tract the  humidity  of  the  atmosphere.  But  sul- 
phate of  lime  is  not  deliquescent ;  and  if  its  ac- 
tion consist  merely  in  accelerating  putrefaction, 
why  is  its  beneficial  efiect  confined  but  to  a 
small  number  of  plants? 

Lastly,  some  writers  have  contended  that  the 
salts  which  are  found  in  vegetables,  are  merely 
accidental  in  their  occurrence,  and  not  necessary 
to  the  health  or  perfection  of  the  individual; 
because  they  are  found  to  exist  in  but  a  very 
small  proportion,  both  in  the  soil  and  plant:  but 
as  there  are  many  species  in  which  some  salts 
are  to  be  met  with  constantly  and  uniformly,  at 
least,  if  they  have  vegetated  in  a  soil  in  which 
they  are  found  to  thrive,  we  can  scarcely  regard 
their  occurrence  as  being  merely  accidental,  or, 
as  producing  no  beneficiid  efiect  upon  the  plant. 
But  the  proportion  of  salts  lodged  in  the  soil  is 
not  so  small  as  is  generally  believed.  Re-agents 
do  not  indeed  detect  a  great  quantity  in  general; 
but  that  is  because  the  alkaline  salts  of  mould, 
like  the  alkaline  salts  of  vegetables,  are  to  be 
discovered  chiefly  in  the  remtuns  of  combustion; 
and  because  the  ashes  of  the  greater  part  of 
vegetable  moulds  do  not  readily  part  with  their 
salts  in  boiling  water.  This  difficulty  of  solu- 
tion is  thought  by  Saussure  to  be  owing  to  a 
semivitrifaction  that  takes  place  in  the  mouU 
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when  the  ashes  are  abundant.  An  100  parts 
of  mould  furnished  by  combustion  60  parts  of 
ashes  which  did  not  give  out  their  salts  to 
boiling  water.  But  100  parts  only  of  dried 
extract  from  the  same  mould,  yielded  only 
14  parts  of  ashes ;  and  100  parts  of  the  ashes 
formed  with  boiling  water,  a  ley  which  con- 
tained 25  parts  composed  of  potash  in  an  un- 
combined  state,  and  of  alkaline  sulphates  and 
muriates;  and  yet,  upon  further  analysis,  it  was 
found  that  the  water  had  not  extracted  more 
than  one  half  of  the  salts  which  the  ashes  con- 
tained. The  soil,  therefore,  contains  an  abun- 
dant supply  of  salts  for  all  the  purposes  of  yege- 
tation.  It  may  even  in  some  casea^  contain  too 
much;  for  it  is  to  be  recollected  that  saline  sub- 
stances are  beneficial  to  regetation  only  when 
applied  in  very  small  quantities.  If  they  are 
administered  in  great  abundance  they  destroy 
the  plant. 

And  the  aigument  against  their  utility  that 
has  been  drawn  from  the  small  proportion  in 
which  they  are  found  to  exist  in  the  plant  itself, 
is  altogether  inadmissible ;  because  it  Lb  rery 
well  known  that  some  particular  ingredient  may 
be  essential  to  the  composition  of  a  body,  and 
yet  constitute  but  a  Yery  small  proportion  of  its 
mass.  Atmospheric  air  contains  only  about  one 
part  in  the  100th  of  carbonic  acid ;  and  yet  no 
one  will  venture  to  affirm  that  carbonic  acid  gas 
is  merely  an  adventitious  and  accidental  element, 
existing  by  chance,  in  the  air  of  the  atmosphere, 
and  not  an  essential  ingredient  in  its  composi- 
tion. Phosphate  of  lime  constitutes  but  a  very 
small  proportion  of  animal  bodies,  perhaps  not 
one  part  in  500;  and  yet  no  one  doubts  that  it  is 
essential  to  ^e  composition  of  the  bones.  But 
the  same  salt  is  found  in  the  ashes  of  all  vege- 
tables; and  who  will  say  that  it  is  not  essential 
to  their  perfection? 

Eairih$,  As  most  plants  have  been  found  by 
analysb  to  contain  a  portion  of  alkaline  or  earthy 
salt^  so  most  plants  have  been  found  to  contain 
also  a  portion  of  earths:  and  as  the  two  sub- 
stances are  so  nearly  related,  and  so  foreign  in 
their  character  to  vegetable  substances  in  general, 
the  same  inquiry  has  consequently  been  made 
with  regard  to  Uieir  origin.  Whence  are  the 
earths  derived  that  have  been  found  to  exist  in 
plants? 

It  seems  to  have  been  the  opinion  of  Lampa- 
dius,  that  the  earths  contained  in  plants  are 
merely  the  efiect  of  vegetation,  and  altogether 
independent  of  the  soil  in  which  they  grow: 
and  extravagant  as  the  opinion  is,  it  has  been 
made  to  assume  the  semblance  of  resting  upon 
experiment.  Lampadius  prepared,  in  his  garden, 
five  small  beds  of  four  fbet  square  in  surfiioe  by 
one  in  depth;  each  bed  consbted  of  a  pure  earth 
mixed  with  eight  pounds  of  cow-dung.  The 
earths  were  alumine,  ulica,  lime,  magnesia,  and 


garden  mould.  They  were  sown  with  rye,  aad 
the  produce  of  each  was  separately  redooed  to 
ashes.  But  the  same  prindplet  were  fbimd  in 
them  all;  amongst  which  was  a  portion  of  mHca; 
whence  Lampadius  concluded,  thai  the  siMea 
found  in  plants  is  merely  the  result  of  T^geta- 
tion,  having  no  relation  whatever  to  the  aoil  in 
which  the  plants  grow. 

But  this  condudon  was  by  much  too  bas^, 
and  has  been  since  shown  to  be  most  palpaUy 
erroneous ;  bemuse  Lampadius  does  not  take  into 
the  calculation  the  constituent  principles  of  the 
cow-dung  with  which  his  earths  were  mixed,  the 
very  substance  from  which  his  plants  must  have 
derived  the  greater  part  of  their  nourishnient.  If 
this  precaution  had  be^  taken,  his  conclusion 
must  have  been  very  different :  for  it  has  bean 
ascertained  by  Ruckert,  that  dung  does  actually 
contain  a  portion  of  silica ;  which,  in  the  case 
of  cow-dung,  will  appear  the  less  surprinng  if 
it  is  only  recdllected  that  the  plants  which  cows 
principally  feed  on,  do  themselves  contidn  a  por- 
tion of  silica.  To  the  cow-dung,  therefore,  with 
which  the  difierent  earths  were  manured,  the 
origin  of  silica  may  be  traced.  It  was  thus  of 
necessity  found  in  them  all,  though  not  per- 
haps in  an  equal  proportion. 

Sadssure,  in  adverting  to  the  experiment  of 
Lampadius,  exposes  indeed,  the  absurdity  of  hit 
conclusion ;  but  deduces  from  it  another  whidi 
is  peihaps  equally  exceptionable,  namdy,  that 
plants  growing  in  calcareous  and  granitic  sand, 
mixed  with  the  same  manure  or  mould,  will 
produce  equal  quantiUes  of  ashes.  But  Uiit 
supposes  manures  to  have  the  same  action  apoa 
all  soils,  which  is  surdy  not  the  hct :  and  if 
there  be  any  manure  that  acts  on  a  calcareous 
soil,  without  acting  at  all  on  a  graniUo  soil,  then 
the  quantity  of  ashes  will  be  altered  in  the  for- 
mer case,  from  that  very  circumstance;  because 
the  plant  is  now  nourished  not  only  by  the 
manure  that  was  committed  to  the  soil,  but  from 
the  original  soil  itself  in  its  state  of  combina- 
tion with  the  manure. 

The  Beriin  academy  proposed  as  a  prize  ques- 
tion, ^*  to  determine  the  earthy  constituents  of 
the  different  kinds  of  com,  and  to  ascertain 
whether  these  earthy  parts  are  formed  by  the 
process  of  vegetation.  The  prize  was  gained  by 
Schrader  of  Berlin.  He  analyzed  the  seeds  of 
wheat,  rye,  barley,  and  oats,  and  ascertained  the 
portion  of  earth  which  each  contains.  He  ana- 
lyzed, in  the  same  manner,  rye  straw;  and  hav- 
ing in  thb  way  ascertained  the  proportion  of 
earth  which  these  seeds  contained,  he  endeavoured 
to  make  them  grow  in  some  medium,  which  could 
not  furnish  any  earthy  ingredient  whatever. 
For  a  long  time  his  attempts  were  baffled;  every 
substance  tried  containing  less  or  more  of  earth, 
and  being  therefore  improper.  At  last  he  found 
that  flowers  of  sulphur  might  be  used  witb 
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» af  it  eontained  no  eftrthy  matter  what- 
twttty  and  aB  the  aeeda  grew  in  it,  and  sent  out 
tlietr  roots  perfsctly  weU  when  it  was  properly 
■Mtstened  with  water.  The  oxides  of  antimony 
and  me  were  the  sahetances  which  answered 
iMtaftersnlphnr.  The  seeds,  then,  weie  planted 
IB  salphor,  placed  in  a  garden  at  a  distance  from 
an  dust,  pat  into  a  hox  to  which  the  light  and 
air  had  free  aooees;  but  from  which  all  dost  and 
vain  were  earefully  excluded,  and  they  were 
watcnd  with  distilled  water.  The  com  nused 
IB  this  manner,  was  ibnnd  by  Schrader  to  con- 
tain more  earthy  matter  than  had  existed  in  the 
•eds  from  which  it  had  grown.  Here  then,  it 
vonld  appear,  was  the  formation  of  earthy  mat- 
t«,  unlflSB  we  ooneeiTe  that  the  air  might  hare 
rfmivaed  a  sufficient  quantity  floating  in  it,  to 
finwh  all  that  was  found.  Subsequently  Schra- 
der has  giren  to  the  public  additional  experi- 
■MBts  on  the  same  subject.  In  these,  he  notices 
the  triab  of  Saoasore,  and  the  results  which  were 
obtained  from  Tcgetables  growing  in  calcareous 
and  gnmitic  soils^  and  particulariy  draws  the 
attention  of  chemists  to  the  foot  ascertained  by 
SaosBore,  that  plants  vegetating  in  a  calcareous 
•od,  which  contained  little  or  no  silica,  were 
yet  found  to  yield  a  oonsiderable  portion  of  that 
earth.  Einlraf  likewise  found  in  the  ashes  of 
the  eomraon  fir,  which  had  grown  in  a  soil 
that  yiddfld  no  traces  of  lime,  no  less  than  65 
P«  cent  of  that  earth. 

If  the  eaithsi,  then,  that  are  contained  in  y^;e- 
taUae,  are  derired  chiefly  from  the  s(h1,  in 
what  peculiar  state  of  combination  do  they  enter 
thaTeaadsctfthepkmt?  The  state  most  likely  to 
Wfitate  their  abaorption,  b  that  of  their  aolu- 
tiott  in  water,  in  which  all  the  earths  hitherto 
found  in  plants  are  known  to  be  in  a  slight  de- 
gree aobble. 

Lime  is  soluble  in  water  with  the  aid  of  a 
littie  carbonic  acid,  in  the  proportion  of  about 
ffo  part  of  ita  weight;  but  it  is  also  soluble  even 
without  the  aid  of  the  acid,  and  the  solution  is 
known  by  the  name  of  lime-water.  Clay  is 
•ohible  in  water  by  means  of  the  mineral  acids; 
and  also,  thou^  very  sparingly,  in  pure  water, 
from  which  even  the  filtre  cannot  abstract  it 
Sihca  is  soluble  in  water  by  means  of  carbonate 
of  potash,  aa  is  evident  from  Black's  analysis  of 
the  waters  of  Geyser  in  Iceland.  It  is  soluble 
aho  in  pure  water,  according  to  the  analysis  of 
Klaproth;  and  in  that  state  of  division  in  which 
it  is  precipitated  from  its  solution  in  fixed 
alkalies,  it  is  perfectly  soluble  in  1000  parts  of 
water.  Magnesia  is  soluble  in  water  by  means 
of  the  mineral  adds,  and  even  in  pure  water,  in 
wy  small  quantities ;  requiring  about  2000  times 
Ha  weight  to  hold  it  in  solution. 

All  the  earths,  then,  found  in  plants,  are  less 
or  more  soluble  in  water.  And  if  it  be  said 
that  the  proportion  in  which  they  are  soluble  is 


so  very  small,  that  it  scarcely  deserves  to  be 
taken  into  the  account,  it  is  to  be  recollected 
that  the  quantity  of  water  absorbed  by  the 
plant  is  great,  while  that  of  the  earth  necessary 
to  its  health  is  but  little,  so  that  it  may  easily 
be  acquired  in  the  progress  of  vegetation. 

Such  is  the  manner  in  which  their  absorption 
seems  practicable :  but  the  following  experiments 
afibrd  a  presumption  that  they  are  actually  ab- 
sorbed by  the  root.  Woodward  took  three 
plants  of  spearmint,  one  of  which  he  made  to 
vegetate  in  distilled  or  pure  water;  another  in 
river  water;  and  a  third  in  water  mixed  witli 
mould.  At  the  commencement  of  the  experi- 
ment the  first  plant  weighed  114  grains;  at  the 
ttid  of  the  experiment  it  weighed  156  grains, 
being  augmraited  by  41  grains.  The  water  ex- 
pended was  8863  grains,  and  the  increase  as 
1.214 -f-.  At  the  commencement  of  the' experi- 
ment, the  second  plant  weighed  28  grains,  at 
Uie  end  64  grains,  being  augmented  by  26 
grains.  The  water  expended  was  2498  grains, 
and  the  increase  as  1  :  95  +.  At  the  com- 
mencement of  the  experiment  the  third  plant 
weighed  92  grains,  at  the  end  876  grains,  being 
augmented  by  284  grains.  The  water  expended 
was  14950  grains,  and  the  increase  as  1  :  52  +• 

From  the  greater  proportional  augmentation 
of  the  plant  to  which  the  mould  had  access,  we 
may  infer  the  beneficial  effect  of  the  earths  as 
applied  to  the  root,  and  perhaps  the  absorption 
of  a  part ;  particularly  as  it  is  known  that  the 
proportion  of  earths  contained  in  the  ashes  of 
vegetables,  depends  upon  the  nature  of  the  soil 
in  which  tiiey  grow.  The  ashes  of  leaves  of  the 
rkododendnm  /erruffineum,  growing  on  Mount 
Jura,  a  calcareous  mount,  yielded  43.25  parts  of 
earthy  carbonate,  and  only  0.75  of  silica.  But 
the  ashes  of  leaves  of  the  same  plant,  growing 
on  Mount  Brevin,  a  granitic  mountain,  yielded 
two  parts  of  silica,  and  only  16.75  of  earthy 
carbonate. 

It  is  probable,  however,  that  plants  are  not 
indebted  merely  to  the  soil  for  the  earthy  parti- 
cles which  they  may  contain.  They  may  ac- 
quire them  partly  from  the  atmosphere.  Maigray 
has  shown  that  rain  water  contains  silica,  in  the 
proportion  of  a  grain  to  a  pound;  which,  if  it 
should  not  reach  the  root,  may  possibly  be  ab- 
sorbed along  with  the  water  that  adheres  to  the 
leaves. 

But  although  the  earths  are  thus  to  be  re- 
garded as  constituting  a  small  proportion  of 
vegetable  food,  they  are  not  of  themselves  suffi- 
cient to  support  the  plant,  even  with  the  assis- 
tance of  water.  Giobert  mixed  together  lime, 
alumine,  silica,  and  magnesia,  in  such  propor- 
tions as  are  generally  to  be  met  with  in  fertile 
soils,  and  moistened  them  with  water.  Several 
different  grains  were  then  sown  In  thb  artificial 
soil,  which  germinated  indeed,  but  did  not  thrive; 
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an<!  perished  when  the  nourishment  of  the  coty- 
ledons was  exhaosted.  It  is  plain,  therefore, 
that  the  earths,  thongh  heneficiid  to  the  growth 
of  some  vegetables,  and  perhaps  necessary  to  the 
health  of  others,  are  by  no  means  capable  of 
affording  any  considerable  degree  of  nourishment 
to  the  plant. 

Manures,  In  the  preceding  pages  has  been 
given  a  brief  view  of  the  different  species  of 
vegetable  food,  whether  it  be  regarded  as  derived 
from  the  soil  or  the  atmosphere.  It  now  remains 
to  show  how  the  food  necessary  to  the  support  of 
the  v^;etating  plant  may  be  supplied  when  defec- 
tive, or  restored  when  exhausted:  but  this  un- 
avoidably involves  the  subject  of  manures,  or 
artificial  preparations  of  vegetable  food,  so  im- 
portant to  the  advancement  of  agriculture,  and 
consequent  interest  of  mankind. 

With  regard  to  the  food  of  plants  derived 
from  the  atmosphere,  the  supply  is  pretty  regu- 
lar; at  least,  in  as  &r  as  the  gases  are  concerned ; 
for  they  are  not  found  to  vary  materially  in  their 
proportions  on  any  part  of  the  surface  of  the 
globe :  but  the  quantity  of  moisture  contained 
in  the  atmosphere  is  continuaUy  varying,  so  that 
in  the  same  season  you  have  not  always  the  same 
quantity,  though,  in  the  course  of  the  year,  the 
deficiency  is  perhaps  made  up.  From  the  at- 
mosphere, therefore,  there  is  a  regular  supply 
of  vegetable  food  kept  up  by  nature  for  the  sup- 
port of  v^table  life,  independent  of  the  aid  of 
man :  and  if  himian  idd  were  even  wanted,  it 
does  not  appear  that  it  could  be  of  much  avail. 

But  this  is  by  no  means  the  case  with  regard 
to  soils ;  for  if  soils  are  less  regular  in  their  com- 
podtion,  they  are  at  least  more  within  the  reach 
of  human  management.  We  have  already  seen 
the  materials  of  which  soils  are  composed :  but 
what  are  the  proportions  of  the  materials  in  soils 
best  suited  for  culture  ?  According  to  the  analy- 
sis of  Bergman,  the  soil  best  suited  for  culture 
contains  four  parts  of  clay,  three  of  sand,  two 
of  calcareous  earth,  and  one  of  magnesia:  and, 
according  to  the  analysis  of  Fourcroy  and  Has- 
scnbratz,  9216  parts  of  fertile  soil  contained  905 
parts  of  carbon,  together  with  279  parts  of  oil ; 
of  which,  according  to  the  calculations  of  La- 
voisier, 220  parts  may  be  r^arded  as  carbon : 
so  that  the  whole  of  the  carbon  contained  in  the 
soil  in  question,  may  be  estimated  at  about  525 
parts,  exclusive  of  the  roots  of  vegetable,  or  to 
about  ^  of  its  weight. 

According  to  Mr  Young,  equal  weights  of 
different  soils,  when  dried  and  reduced  to  powder, 
yielded  by  distillation  quantities  of  air  some- 
what corresponding  to  the  ratio  of  their  values. 
The  air  was  a  mixture  of  fixed  and  inflammable 
airs,  proceeding  probably  from  decomposition  of 
the  water;  but  partly, perhaps,  from  its  capacity 
of  abstracting  a  portion  of  air  frt>m  the  atmos- 
phere, which  the  soil  at  least  is  capable  of  doing. 


The  following  is  the  analysis  of  a  fertllo  boSI^ 
as  occurring  in  the  neighbourhood  of  Bristol. 
In  400  grains,  there  were  of 

Water 52 

Silioious  sand »240 

VegcUble  fibre 5 

■       extract S 

Alumine 48 

Magnesia  2 

Oxide  of  iron 14 

Oaloareoos  earth 30 

Low 6 

Total 400 

But  Mr  Kirwin  has  shown  in  his  Geological 
Essays,  that  the  fertility  of  a  soil  depends  in  a 
great  measure  upon  its  capacity  for  retaining 
water;  and  if  so,  soils  containing  the  same  in* 
gredienta  must  be  also  equally  fertile,  all  other 
circumstances  being  the  same;  though  it  is  plain 
that  their  actual  fertility  will  depend  ultimately 
upon  the  quantity  of  rain  that  falls,  because  the 
quantity  suited  to  a  wet  soil  cannot  be  the  same 
that  is  suited  to  a  dry  soil.  And  hence  it  often 
happens  that  the  ingredients  of  the  soil  do  not 
correspond  to  the  character  of  the  dimate.  Silica 
exists  in  the  soil  under  the  modification  of  sand, 
and  alumine  under  the  modification  of  clay. 
But  the  one  or  the  other  is  often  to  be  met  with 
in  excess  or  defect.  Soils  in  which  the  sand 
preponderates  retain  the  least  moisture;  and  soils 
in  which  the  clay  preponderates  retain  the  most; 
the  former  are  dry  soils ;  the  latter  are  wet  soils. 
But  it  may  happen  that  neither  of  them  is  suffi- 
ciently fiivourable  to  culture;  in  which  case, 
their  peculiar  defect  or  excess  must  be  supplied 
or  retrenched,  before  they  can  be  brought  to  a 
state  of  fertility. 

But  soils  in  a  state  of  culture,  though  consist- 
ing originally  of  the  due  proportion  of  ingre- 
dients, may  yet  become  exhausted  of  the  prin- 
ciple of  fertility  by  means  of  too  frequent  crop- 
ping, whether  by  repetition  or  rotation  of  the 
same,  or  of  different  crops.  And  in  this  case, 
it  should  be  the  object  of  the  phytologist,  as  wdi 
as  of  the  practical  cultivator,  to  ascertain  by 
what  means  fertility  is  to  be  restored  to  an  ex* 
hausted  soil;  or  communicated  to  a  new  one. 

In  the  breaking  up  of  new  soils,  if  the  ground 
has  been  wet  or  marshy,  as  is  fr^uently  the 
case,  it  is  often  sufficient  to  prepare  it  merely  by 
means  of  draining  off  the  superfluous  and  stag- 
nant water,  and  of  paring  and  burning  the  turf 
upon  the  sur&ce.  This  mode  of  preparation  is 
at  present  much  practised  throughout  England, 
but  particularly  in  Yorkshire  and  Lincolnshire, 
as  being  the  best  suited  to  the  character  of  the 
soil  of  these  counties  that  remains  to  be  taken 
into  cultivation. 

If  the  soil  has  been  exhausted  by  too  frequent 
a  repetition  of  the  same  crop,  It  often  happens 
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thst  a  change  of  crop  will  answer  the  purpose 
of  the  caltiTstor ;  £or  although  a  soil  may  be  ez- 
bansted  for  one  sort  of  grain,  it  does  not  neoes- 
saril J  follow  that  it  is  also  exhausted  for  another. 
And,  aocordingly,  the  practice  of  the  &rmer  is 
to  sow  his  crops  in  rotation,  having  in  the  same 
fieki  a  crop^  perhaps,  of  wheat,  barley,  beans, 
snd  tares  in  socoession;  eadi  species  selecting  in 
its  ton  some  pecnliar  nntriment,  or  requiring, 
perhaps,  a  smidler  supply  than  the  crop  that  has 
pieeeded  it.  Bat  even  upon  the  plan  of  rota- 
tion, the  soil  becomes  at  length  exhausted,  and 
the  cuhifaior  obliged  to  have  recourse  to  other 
means  ef  restorii^  its  fertility. 

In  this  case,  an  interval  of  repose  is  consider- 
ably efficacious,  as  may  be  seen  from  the  increased 
fertility  of  fields  that  have  not  been  ploughed 
op  for  many  years,  such  as  those  used  for  pas- 
ture; or  even  horn  that  of  the  walks  and  paths 
in  gardens  when  they  are  again  brok^i  up. 
Hence  also  the  practice  of  following,  and  of 
trenching  or  deep  ploughing,  which  must  have 
neariy  the  same  efiect. 

If  any  one  asks  how  the  fertility  of  a  soil  is 
restored  hy  the  means  now  stated,  it  will  be 
nffident  for  the  object  of  the  present  section  to 
reply  that,  in  the  case  of  dnuning,  the  amelior»- 
tion  is  effected  by  means  of  its  canying  off  all 
n^  superfluous  moisture  as  maybe  lodged  in  the 
soil,  whi^  is  weD  known  to  be  prejudicial  to 
plants  not  naturally  aquatics,  as  well  as  by  ren- 
dering the  soil  more  fom  and  compact.  In  the 
esse  of  burning,  the  amelioration  is  effected  by 
means  of  the  decomposition  of  the  vegetable 
sabstSBoes  contained  in  the  turf,  and  subjected 
to  tile  aetion  of  the  fire,  whioh  disperses  part 
also  ef  the  superfluous  moisture,  but  leaves  a 
residue  of  adies  fovourable  to  future  vegetation. 
In  the  ease  of  the  rotation  of  crops,  the  fertility 
is  not  so  mudi  restored  as  more  completely  de- 
▼doped  and. brought  into  action;  because  the 
soil,  though  exhausted  for  one  species  of  gnun, 
is  yet  found  to  be  snffidentiy  fertile  for  another, 
the  fi>od  necessary  to  each  being  diflerent,  or  re- 
quired in  less  abundance.  It  has  also  been  sup- 
posed that  plants  growing  long  in  the  same  soil, 
throw  oat  a  particular  excretion,  which  is  inim- 
icsl  to  plants  of  the  same  species,  though  harm- 
less to  those  of  different  fomilies  and  species. 

In  tiie  case  of  the  repose  of  the  soil,  the  res- 
tnted  fertility  may  be  owing  to  the  decay  of 
▼egetsMe  substances  that  are  not  now  carried 
offin  the  annual  crop,  but  left  to  augment  the 
proportion  of  v^;etable  mould;  or  to  the  aocum- 
sistion  of  fertilizing  particles  conveyed  to  the 
»fl  by  rains;  or  to  the  continued  abstraction  of 
oxjrgcn  from  the  atmosphere.  In  the  case  of 
fiA»w8,  it  is  owing  undoubtedly  to  the  action  of 
the  atmospheric  air  upon  the  soil,  whether  in 
rendering  it  more  friable,  or  in  hastening  the 
patrefection  of  noxious  plants;  or,  it  is  owing 


to  the  abstraction  and  accumulation  of  oxygen. 
In  the  case  of  trenching,  it  is  owing  to  the  in- 
creased fodlity  with  which  tiie  roots  can  now 
penetrate  in  the  proper  depth;  and  in  the  case 
of  deep  ploughing,  it  is  owing,  as  it  would  ap- 
pear, to  tiie  same  cause. 

But  it  often  happens  that  the  soil  can  no  longer 
be  ameliorated  by  any  of  the  foregoing  means, 
and  in  this  case  there  must  be  a  direct  and  actual 
application  made  to  it  of  such  substances  as  are 
fitted  to  restore  its  fertility.  And  hence  the  in- 
diq>ensable  necessity  of  manures,  which  consist 
chiefly  of  animal  and  vegetable  remains  that  are 
buried  and  finally  decomposed  in  the  soil,  from 
which  they  are  afterwards  absorbed  by  the  root 
of  the  plant,  in  a  state  of  solution. 

But  as  carbon  is  the  principal  ingredient  fur- 
nished by  manures  as  contributing  to  the  nour- 
ishment of  the  plant,  and  is  not  itself  soluble  in 
water,  nor  even  disengaged  by  fermentation  in  a 
state  of  purity;  under  what  state  of  chemical 
combination  is  its  solution  effected  ?  Is  it  ef- 
fected in  the  state  of  charcoal?  It  has  been 
thought,  indeed,  that  carbon  in  the  state  of 
charood,  is  soluble  in  water;  because  water  from 
a  dunghill,  when  evaporated,  constantiy  leaves 
a  residuum  of  charcoal,  as  was  first  ascertained 
by  the  experiments  of  Hassenfratz.  But  there 
seem  to  be  reasons  for  doubting  the  l<^timaoy 
of  the  condusion  that  has  been  drawn  from  it ; 
for  Senebier  found  that  plants  whose  roots  were 
immersed  in  water,  took  up  less  of  the  fluid  in 
proportion  as  it  was  mixed  with  water  from  a 
dunghill.  Perhaps  then  the  charcoal  of  water 
from  a  dunghill  is  hdd  merdy  in  suspension, 
and  enters  the  plant  under  some  other  modifies* 
tion. 

But  if  carbon  is  not  soluble  in  water  in  the 
state  of  charood,  in  what  other  state  is  it  solu- 
ble. It  is  soluble  in  Uie  state  of  carbonic  acid 
gas.  But  is  this  the  state  in  which  it  actuaUy 
enters  the  root?  On  this  subject  physiologists 
have  been  somewhat  divided  in  opinion.  Sene- 
bier endeavours  to  prove  that  carbonic  add  gas, 
dissolved  in  water,  supplies  the  roots  of  plants 
with  almost  all  their  carbon,  and  founds  his  ar- 
guments upon  the  following  foots : — In  the  first 
place  it  is  known  that  carbonic  acid  gas  is  solu- 
ble in  water;  in  t^e  second  place  it  is  known  to 
be  oontdned  in  the  soil,  and  generated  by  the 
fermentation  of  the  materids  composing  man- 
ures ;  and  in  the  next  place  it  is  known  to  be 
beneficid  to  vegetation  when  applied  artificially 
to  the  roots,  at  least  in  a  certdn  degree.  This 
is  evident  from  the  following  experiment  of 
Ruckerty  as  well  as  frt)m  severd  experiments  of 
SausBure's,  previoudy  related.  Ruckert  planted 
two  beans  in  pots  of  equd  dimendons,  filled 
with  garden  mould;  the  one  was  moistened  with 
distilled  water,  and  the  other  with  water  im- 
pregnated with  carbonic  add  gas.    But  the  latter 
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appeared  above  ground  nine  days  sooner  than 
the  former,  and  produced  twenty-iiye  beans ; 
whUe  the  former  produced  only  fifteen.  Now  the 
result  of  this  experiment,  as  well  as  the  preced- 
ing f^ts,  is  evidently  favourable  to  the  pre- 
sumption of  Senebier,  and  shows  that,  if  carbonic 
acid  is  not  the  state  in  which  carbon  enters  the 
plants  it  is  at  least  a  state  preparatory  to  it ;  and 
there  are  other  circumstances  tending  to  corro- 
borate the  opinion  resulting  from  the  analysis  of 
the  ascending  sap  of  plants.  The  tears  of  the 
vine,  when  analysed  by  Senebier,  yielded  a  por- 
tion of  carbonic  acid  and  earth ;  and  as  the  as- 
cending sap  could  not  be  supposed  to  have  yet 
undergone  much  alteration,  the  carbonic  acid, 
like  the  earth,  was  probably  taken  up  from  the 
soil. 

But  this  opinion,  which  seems  to  be  so  firmly 
established  upon  the  basis  of  experiment,  Has- 
senfratz  strenuously  controverts.  According  to 
experiments  which  he  had  instituted  with  an 
express  view  to  the  investigation  of  this  subject, 
plimts  which  were  raised  in  water  impregnated 
with  carbonic  acid,  differed  in  no  respect  from 
such  as  grew  in  pure  water,  and  contained  no 
carbon  that  did  not  previously  exist  in  the  seed. 
Kow  if  this  were  the  fiict,  it  would  be  decisive 
of  the  point  in  question.  But  it  is  plain  from 
the  experiments  of  Saussure,  as  related  in  a  pre- 
ceding section,  that  Haasenfratz  must  have  been 
mistaken,  both  with  regard  to  the  utility  of 
carbonic  acid  gas  as  furnishing  a  vegetable  ali- 
ment, and  with  regard  to  the  augmentation  of 
carbon  in  the  plant.  The  opinion  of  Senebier, 
therefore,  may  still  be  correct. 

It  must  be  acknowledged,  however,  that  the 
subject  Is  not  yet  altogether  satisfiactorily  cleared 
up;  and  that  carbon  may  oertunly  enter  the 
plant  in  some  state  difi^rent  frt>m  that  either  of 
charcoal  in  solution,  or  of  carbonic  acid  gas.  Is 
not  the  carbonic  acid  of  the  soil  decomposed 
before  entering  the  plant?  This  is  a  conjecture  of 
Dr  Thomson's,  founded  upon  the  following  fiicts: 
The  green  oxide  of  iron  is  capable  of  decom- 
posing carbonic  acid;  and  many  soils  contain 
that  oxide.  Most  soils  indeed,  contain  iron, 
either  in  the  state  of  the  brown  or  green  oxide, 
and  it  has  been  found  that  oils  convert  the  brown 
oxide  into  green.  But  dung  and  rich  soils  con- 
tain a  quantity  of  oily  substance.  One  efitect  of 
manures,  therefore,  maybe  that  of  reducing  the 
brown  oxide  of  iron  to  the  green,  thus  rendering 
it  capable  of  decomposing  carbonic  acid  gas,  so 
as  to  prepare  it  for  some  new  combination,  in 
which  it  may  serve  as  an  aliment  for  plants. 
All  this,  however,  is  but  a  conjecture;  and  it  is 
more  probable  tliat  the  carbonic  acid  of  the  soil 
enters  the  root  in  combination  with  some  other 
substance,  and  b  afterwards  decomposed  within 
tlie  plant  itself. 


CHAP.  XIX. 

OP   VBOBTABLB  VITAUTr. 

yBOETi.BLBS,  8S  WO  have  already  remarked, 
difier  entirely  firom  mineral  bodies,  in  poasesmn^ 
an  organized  structure;  and  in  obeying  laws 
totally  different  from  those  which  regulate  in- 
oiganic  matter.  In  this  respec^  they  nearly  re- 
semble animal  bodies;  and  hence,  both  are  said 
to  be  endowed  with  life  or  vitality.  So  little  is 
known,  however,  of  the  nature  of  this  vitality, 
either  in  animals  or  vegetables,  thai  it  need  not 
be  surprising  if  a  variety  of  conflicting  theories 
have  be^i  formed  by  physiologists,  to  aoeouBt 
for  its  primary  cause.  WhUe  some  affirm  that 
the  vital  actions  are  the  result  simply  of  an  or- 
ganized structure,  acted  upon  by  external  stimuli; 
others  are  disposed  to  b^eveln  a  distinct  prin- 
ciple of  vitality,  which,  acting  by  peculiar  laws, 
moulds  and  regulates  inorganic  matter,  so  as  to 
exhibit  all  the  phenomena  of  life. 

One  of  the  chief  arguments  in  support  of  a 
principle  of  vitality,  is  the  fiict  that  organised 
bodies  are  thereby  rendered  capable  of  rasistii^ 
and  counteracting  the  ordinary  laws  of  chemical 
affinity.  This  circumstance,  which  seems  to 
have  been  first  established  by  Humboldt,  is  obvi- 
ously applicable  to  the  case  of  animals;  as  is 
proved  by  their  processes  of  digestion  and  as- 
simulation,  whereby  the  food  is  converted  into 
chyle  and  blood,  as  well  as  from  the  various  se- 
cretions of  their  several  oigans,  effecting  the 
growth  and  development  of  the  individual,  in 
direct  opposition  to  the  laws  of  chemical  affinify, 
which,  as  soon  as  this  principle  of  vitality  ceases 
to  operate,  immediately  begin  to  give  indications 
of  their  action  in  the  incipient  symptoms  of  the 
putrefaction  of  the  dead  body,  and  its  ultimate 
resolution  into  the  elements  of  wluch  it  was 
formed.  This  rule  b  also  applicable  to  vegeta- 
bles, as  is  illustrated  in  a  similar  manner  by  the 
ascent  of  the  sap,  and  ita  ultimate  elabiwation 
into  the  various  substances  proper  to  the  plant, 
by  a  series  of  operations  contrary  both  to  the 
laws  of  gravity  and  chemical  action.  At  the 
death  of  the  plant,  too,  and  on  the  cessation  of 
its  principle  of  vitality,  the  usual  chemical 
agencies  are  resumed,  and  a  similar  deoompoei- 
tion  takes  place,  as  in  the  case  of  animals. 
The  vegetable  economy,  therefore,  exhibits  phe- 
nomena totally  different  frx>m  that  which  char- 
acterises mineral  and  inorganic  bodies.  Vegeta- 
ble life,  therefore,  is  upheld  by  different  and 
peculiar  laws;  and  it  may  be,  is  in  its  essence  a 
peculiar  principle,  distinct  from  the  matten 
which  it  moulds  and  forms  into  various  shapes 
and  textures.  V^table  life,  then^  is  chaxao- 
terised  by  the  following  properties. 

Excitability,    A  remarkable  property  of  or* 
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ganised  vegetable  structure,  is  its  susceptibility 
of  being  acted  on  by  external  stimuli,  whereby 
all  tbe  phenomoEia  of  vegetable  life  are  called 
ioto  existence.  These  stimuli  are  light,  heat, 
sad  electricity;  and  we  shall  consider  their  in- 
loeDee  a^Mtfately. 

lAgkU     The  action  of  light  is  very  percepti- 

tie  hi  plants,  as  afieeting  their  leaves,  stems, 

flowen,  and  eTen  roots.    It  is  to  this  influence 

of  Ught  that  the  bending  of  the  stem  and  leaves 

of  plants  is  attrihntable,  producing  in  them,  as 

it  were,  a  direct  motion  towards  the  luminous 

qiarter.     Bonnet  planted  three  beans  for  the 

purpose  of  comparative  experiment;  one  in  the 

0^  air,  another  in  a  tube  of  glass  covered  at 

the  top;  and  a  third  in  a  tube  of  wood  covered 

si  the  top  also.     The  first  plant  was  strong  and 

hirariant^  the  second  ¥ras  also  strong,  and  in- 

dmed  towards  the  sun;  but  the  third,  though  it 

gnw  tall,  was  pale  and  sickly.    Hence  it  is,  upon 

the  piindple  of  the  exduMon  of  light,  that 

pilots  are  blanched,  as  in  the  case  of  the  blanch- 

iflf  of  celery.     The  direction  and  luxuriance  of 

r/ke  l»anclK»  depend  also  upon  the  influence  of 

li^it,  as  may  be  remarked  in  all  plants  growing 

in  hot-houses,  the  branches  of  which  are  not  so 

oonqneoously  directed  either  to  the  heated  place 

ia  quert  of  heat,  or  to  the  door  or  open  sash,  in 

^IpMsiof  air, as  to  the  sun  by  a  mysterious attrac- 

tioa  f»r  his  light.    It  may  be  observed  also,  that 

ths  bruidkes  of  v^etables  turned  towards  the 

■oath,  are  always  more  luxuriant  than  those  on 

the  north,  or  at  least,  on  that  side  which  if*  rnoAt 

folly  exposed  to  the  influence  of  light. 

inie  position  of  the  leaf  is  also  strongly  aflected 

by  the  action  of  hght,  to  which  it  uniformly 

tons  its  upper  sor&ce.    This  may  be  observed 

ia  trees  trained  to  a  wall,  firom  which  the  upper 

iarfive  of  the  leaf  is  neoesBBrily  always  averted, 

hsing  on  a  souUi  wall  turned  to  the  south;  and 

on  a  north  wall  turned  to  the  north.    And  if 

the  upper  sorfiuie  of  the  leaf  is  forcibly  turned 

towards  the  wall,  and  confined  in  that  position 

for  a  length  of  time,  it  will  soon  assume  its 

osrigfnal  position  upon  regaining  its  liberty,  but 

partieularly  if  the  atmoq>here  is  clear.    Bonnet 

tried  to  retain  a  leaf  in  its  inverted  position,  by 

means  of  twisting  the  leaf  stalk;  but  it  was 

always  found  to  untwist  itself  again  in  the  course 

of  a  short  time,  and  again  to  present  its  upper 

sar&ee  to  the  son  or  light.    This  it  was  some- 

umes  found  to  do,  even  in  the  night;  but  always 

the  most  expeditiously  in  young  subjects.    If 

the  experiment  is  often  repeated,  the  leaf  resumes 

its  original  podtion  with  more  difficulty,  and 

exhibits  evident  marks  of  being  injured  by  the 

exertion,  in  the  appearance  of  several  black 

•poti  about  the  veins  of  the  under  surface,  and 

in  the  scaling  off  of  the  eutide.    All  leaves, 

bowerer,  are  not  equally  susceptible  to  the  action 

•f  the  itimnlas  of  light*    Thus  the  leaves  of 


the  common  mallow  show  few  signs  of  this  sus- 
ceptibility; and  it  is  the  same  with  all  those 
leaves  of  a  narrow  shape.  The  leaves  of  the 
misletoe  have  never  been  known  to  resume  a 
former  position  in  consequence  of  any  change  in 
the  position  of  the  branch,  because,  as  Smith 
observes,  they  are  perhaps  equally  susceptible 
on  both  sides.  Succulent  leaves,  notwithstand- 
ing their  thick  and  firm  texture,  are  said  to  be 
particularly  susceptible ;  and  if  the  leaf  of  the 
vine  is  even  separated  firom  a  branch,  and  sus- 
pended by  a  fine  thread,  so  as  that  the  upper 
surfiKM  shall  be  turned  firom  the  light,  it  will 
yet  gradually  alter  its  position  till  it  comes  round 
again  to  it.  This  experiment  requires  to  be 
made  with  great  care  and  delicacy,  lest  the  leaf 
should  be  made  to  turn  by  means  of  the  efiect 
of  the  atmosphere  upon  the  thread. 

In  speculating  on  these  efiects,  it  may  be  asked 
if  light  is  here  the  sole  agent;  or,  whether  some- 
thing may  not  also  be  due  to  the  influence  of 
heat  and  moisture.  To  set  this  question  at  rest. 
Bonnet  placed  several  plants  in  a  heated  stove, 
and  he  found  that  the  stems  were  not  turned  to 
the  side  firom  whence  the  greatest  heat  proceeded, 
but  to  a  small  opening  in  the  stove,  admitting 
the  light.  He  also  found  that  the  leaves  of  the 
vine  turned  towards  the  light  exactly  in  the  same 
manner  when  placed  in  water,  as  when  left  in 
the  open  air;  whence  it  may  be  naturally  inferred, 
that  to  the  influence  of  light  alone  is  due  the 
motions  of  plants  already  described. 

But  as  light  produces  such  efiects  upon  the 
leaves,  so  darkness,  or  the  absence  of  light,  pro- 
duces an  effect  quite  the  oontraiy ;  for  it  is  well 
known  that  the  leaves  of  many  plants  assume  a 
very  different  position  during  the  night  from  what 
they  have  in  the  day.  This  is  particularly  the 
case  with  winged  leaves,  which,  though  fiilly  ex- 
panded during  the  day,  begin  to  droop  and  bend 
down  about  sun-set,  and  during  the  fidl  of  the 
evening  dew,  till  they  meet  together  on  the  in- 
ferior side  of  the  leaf-stalk,  the  terminal  lobe,  if 
the  leaf  is  furnished  with  one,  folding  itself 
back  till  it  reaches  the  first  pair;  or  the  two  side 
lobes,  if  the  leaf  is  trifoliate,  as  in  the  case  of 
common  clover,  which  &ctseems  to  have  been  first 
observed  by  the  daughter  of  Linnsus.  So  also 
the  leaflets  of  the  false  acacia  and  liquorice  hang 
down  during  the  night,  on  each  side  of  the  mid- 
rib, but  do  not  meet  beneath  it.  The  leaves  of 
the  sensitive  plant  (mtmo«a  ptsdica)  fold  them- 
selves up  along  the  common  foot-stalk,  so  as  to 
overlap  one  another.  But,  perhaps,  this  effect 
is  produced  partly  by  the  agency  of  moisture,  as 
it  is  accelerated  by  dews  and  rains,  and  may  even 
be  occanoned  by  artificial  watering.  On  referr- 
ing to  our  account  of  the  theories  of  Dutrochet 
of  endosmose  and  exosmose,  already  given,  some 
fartlier  light  on  this  subject  may  be  obtained. 

During  the  absence  of  light,  too,  it  is  liighiy 
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probable  that  plants  undergo  a  change  in  their 
fiinctions;  or  that,  during  this  period,  they  per- 
form a  process  analogous  to  breathing,  giving  out 
iheir  excess  of  carbonic  acid,  and  taking  in  a 
quantity  of  oxygen;  whereas,  daring  the  day, 
Uieir  digestive  process  conststs  in  decomposing 
carbonic  acid  and  water,  and  liberating  a  quantity 
of  superfluous  oxygen. 

The  action  of  light  is  the  chief  agent  in  the 
expansion  of  the  blossoms  of  flowers.  Many 
plants  do  not  fully  expand  their  petals  except 
when  the  sun  shines;  and  hence  they  alternately 
open  them  during  Uie  day,  and  shut  them  up 
during  the  night.  This  is  distinctly  observable 
in  the  case  of  the  garden  pea,  and  other  papilion- 
aceous flowers,  which  spread  out  their  wings  in 
flne  weather  to  admit  the  rays  of  the  sun,  and 
again  fold  them  up  as  the  night  approaches.  It 
may  be  exemplified  also  in  all  compound  flowers^ 
as  in  the  dandelion  and  hawkweed.  But  the 
most  remarkable  case  of  the  kind  is  that  of  the 
celebrated  lotus^  or  lily  of  the  Nile,  as  described 
by  Theophrastus  and  Pliny.  This  plant  is  re- 
presented as  rabing  and  expanding  its  blossom 
during  the  day,  and  closing  and  sinking  down 
beneath  the  sur&ce  of  the  water  at  night,  so  as 
to  be  beyond  the  grasp  of  the  hand,  and  thus 
remaining  till  morning  again  calls  it  up  to  the 
air  and  light. 

But  though  the  opening  and  shutting  of  the 
blossoms  of  plants  takes  place  on  the  change 
from  day  to  night;  yet  all  plants  do  not  open 
and  shut  them  at  the  same  time  exactly.  Plants 
of  the  same  species  are,  however,  wonderfully 
regular,  even  to  an  hour,  other  circumstances 
being  the  same;  and  hence  has  been  constructed 
whatbotanistscall^'Flora'sTimepiece."  Flowers 
requiring  a  slight  stimulus  of  light,  open  early 
in  the  morning,  others  requiring  more  and  more 
open  in  succession  until  noon.  Bfany  do  not 
fblly  expand  till  mid-day,  or  a  little  later;  and 
some,  whose  extreme  delicacy  cannot  bear  the 
action  of  fiill  light  at  all,  open  only  at  night; 
of  this  nature  is  the  cadus  fffxmdiflora,  or  night 
blowing  cermu. 

Some,  however,  have  doubted  whether  light 
be  the  sole  agent  in  thb  expansion  of  the  blos- 
soms, as  it  has  been  observed  that  equatorial 
flowers  open  always  at  the  same  hour;  and  that 
tropical  flowers  change  their  hour  of  opening 
according  to  the  length  of  the  day.  It  has  been 
observed  also,  that  the  flowers  of  plants  that 
have  been  removed  from  a  wanner  to  a  colder 
climate,  expand  at  a  later  hour  in  the  latter.  A 
flower  that  opens  at  six  in  the  morning  at  Sene- 
gal, will  not  open  in  France  <«  England  till  eight 
or  nine,  nor  in  Sweden  till  ten.  A  flower  that 
opens  at  ten  at  Sen^al,  will  not  open  in  France 
or  England  till  noon,  or  later,  and  in  Sweden  it 
will  not  expand  at  all.  NeithwwiU  a  flower 
open  at  all  in  England  or  France^  which  delays 


its  expansion  in  Senegal  till  noon  or  lat«r.  This 
seems  as  if  a  certain  amount  of  heat  were  as 
necessary  as  light,  though  the  opening  of  such 
as  blow  only  at  night  cannot  be  attribotad  to 
either  of  these  stimulants.  It  is  hi^y  probsr 
ble  that  the  expansion  of  some  flowers  depends 
as  much  on  other  conditions  of  the  air,  as 
on  the  presence  or  absence  of  light  and  heat, 
soch  as  its  moisture  or  dryness,  and  its  electrie 
condition.  Henoe  it  is,  that  their  opening  or 
shutting  betokens  meteorolog^diangea.  Thus, 
if  the  Siberian  sow-thisUe  shuts  at  nig^t,  the 
ensuing  day  will  be  fine;  and  if  it  opens,  it  wiU 
be  cloudy  and  rainy.  If  the  African  maiygekl 
continues  shut  after  seven  o'clock  in  the  mon»- 
ing,  rain  may  be  soon  expected;  and  if  the  con^ 
vokmlu$  arvendSy  calendula  fiiividlU^  or  atkOffoUU 
arvetmSf  are  even  already  open,  they  will  shut 
upon  the  approach  of  rain,  Hm  last  of  whida, 
from  its  nice  susceptibility  in  this  reject,  has 
been  called  **  the  poor  man's  weathor  glask" 

Some  flowers  not  only  indicate  the  same  in- 
fluence by  expanding  under  his  presence^  but 
they  also  follow  him  in  his  course,  by  bending 
or  turning  gradually  from  the  east  to  the  west  as 
the  day  advances;  and  thus^  looking  towards  the 
east  in  the  morning,  towards  the  south  at  noes, 
and  to  the  west  in  the  evening,  while  during  the 
night  they  again  return  to  their  eastern  positioii, 
to  meet  the  rising  luminary.  Such  flowen  have 
been  called  hdiolropesy  on  account  of  their  tfaas 
Avowing  the  oourse  of  the  sun;  and  the  move- 
ment they  thus  make  has  been  called  by  the  as- 
tronomical term  of  their  mUatian.  The  ancientB 
had  remarked  this  circumstance  long  before  they 
had  made  any  considerable  progress  in  botany; 
and  it  had  even  been  interwoven  into  ihikt 
mythology,  having,  acc<»ding  to  their  legends, 
originated  in  one  of  the  metamorphosis  of  early 
ages.  Qytia,  inconsolable  for  the  loss  of  the 
affections  of  Sol,  by  whom  dbe  had  hem  Ibt- 
meriy  beloved,  and  of  whom  she  was  still  en- 
amoured, is  represented  as  brooding  over  her 
grie&  in  silence  and  solitude;  where  refusing  all 
sustenance,  and  seated  upon  the  cold  ground, 
with  her  eyes  invariably  fixed  on  the  sun  during 
the  day,  and  watching  for  his  return  during  the 
night,  she  is  at  length  transformed  into  a  flower, 
retaining  as  much  as  a  flower  can  retain  it,  the 
same  unaltered  attachment  to  the  sun.  This  n 
the  flower  which  is  denominated  the  hdiotrc^ 
by  the  ancients,  and  described  by  Ovid  as  ^Uie 
flower  which  turns  to  the  sun."  But  it  mrat 
be  remarked  that  the  flower  thus  alluded  to  by 
Ovid,  cannot  be  the  heliotrope  of  the  modems, 
because  Ovid  describes  it  as  resembling  the  violet; 
much  less  can  it  be  tiie  modem  snn-flower,  whidi 
is  a  native  of  America,  and  oould  not  eonse- 
quently  have  been  known  to  the  Latin  poet;  so 
Uiat  the  trae  keliotrofHum  of  the  ancients  yet 
remains  unascertained.     Bonnet  has  remaikfid 
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tbit  the  lipe  ean  of  com  which  bend  down  with 
the  weight  of  grain,  scaaxely  ever  incline  to  the 
BQVth,  hat  always  more  or  less  in  a  aontheriy 
iireedoB;  of  the  aeeuraej  of  which  remaric,  any 
oae  may  eadly  aadsfy  himself  by  looking  at  a 
Md  of  wheat  ready  ft>r  the  sickle;  he  will  find 
the  whole  mass  of  ears  nodding,  as  if  with  one 
eoasent,  to  the  somth.  The  Immediate  cause  of 
the  pbenomeDa,  has  been  sapposed  to  be  a  oon- 
tmetioii  of  the  fibresof  the  stem  or  flower  stalk, 
OB  the  side  exposed  to  the  son;  and  the  contrao- 
tioo  has  been  thought  by  De  la  Hire,  and  Dr 
Hale%to  be  occasioned  by  an  excess  of  tran^ira- 
tien  <m  the  smmy  stdo,  which  is  probably  near 
the  troth. 

Aaf.  A  certain  medium  degree  of  heat  is 
piwffiirtsi  to  tlie  first  development  of  the  vegetable 
germ,aDd  to  the  fotoie  life  of  the  plant. 

No  plants  will  vegetate  at  a  temperatore  so 
low  as  32*^,  or  fireexing  point  of  Fahrenheit;  and 
lew  will  bear  a  higher  temperature  than  160  or 
IW,  although  Instances  have  been  addooed  of 
plants  vegetating  in  sitoations  where  the  tem- 
peratore, in  consequence  of  volcanic  action  and 
botUng  springs,  was  not  less  than  212.  The 
paints  we  have  indicated,  however,  may  be  looked 
■pen  as  the  extremes  of  vegetable  existence.  It 
is  troe  plants^  like  animals,  can  bear  a  much 
gioater  degree  of  cold  than  that  of  32®;  but  any 
teaapeiatare,  much  onder  this,  suspends  their 
vegetative  powers  finr  the  time,  which  are  only 
resomed  after  an  elevation  of  temperature  where 
the  joiees  of  the  soil  on  which  they  live  are  in 
•odh  a  fluid  state  as  to  be  capable  of  beii^  ab- 
sorbed by  their  roots. 

The  influence  of  heat,  too,  has  a  marked  ef- 
fect on  the  development  of  the  different  parts  of 
plants;  and  thus  leavei^  blossoms,  and  fioiit  make 
their  ^pearance  in  successive  periods  or  seasons. 
From  this  circumstanoe,  Linncus  constructed 
his  Cslmdar  of   Flora,  which  comprehends  a 
view  of  the  successive  periods  at  which  plants 
blosMMD  sod  produce  fruit.    With  regard  to  the 
froDdeseenoe,  it  must  be  evident  to  all  that  plants 
do  not  produce  their  leaves  at  the  same  time. 
Thus,  the  honey-suckle  protrudes  them  in  the 
■noth  of  January;  the  gooseberry,  currant,  and 
eider,  in  the  end  of  February,  or  beginning  of 
Mareh;  the  willow,  elm,  and  lime  tree,  in  April; 
sad  the  oak  and  ash,  which  are  always  the  latest 
soMUig  trees,  in  the  beginning  or  towards  the 
Middle  of  May.    Many  annuals  do  not  come  up 
tillsft»  the  sommer  solstice ;  and  many  mosses 
■ot  tiD  after  the  commencement  of  winter.  This 
gadual  and  soccesslve  unfolding  of  the  leaves 
•f  different  plants, seems  to  arisefromthe  peculiar 
moeirtibility  of  thei^edes  to  the  action  of  heat, 
Si  itrequiresa  greater  or  less  degree  of  it  to  give  the 
pispvatimnlus  to  the  vital  energies  of  the  plants. 
Botsgreat  many  circumstances  will  always  concur 
to  leader  the  time  of  the  unfolding  of  the  leaves 


somewhat  irregular,  because  the  mildness  of  the 
season  is  by  no  means  uniform  at  the  same  per- 
iod of  advancement;  and  because  the  leafing  of 
the  plant  depends  upon  the  peculiar  degree  of 
temperature,  and  not  upon  the  return  of  a  par- 
ticular day  of  the  year.  Hence  it  has  been 
thought  that  no  rule  could  be  so  good  for  direct- 
ing the  husbandman  in  the  sowing  of  his  several 
sorts  of  grain,  as  the  leafing  of  such  species  of 
trees  as  mig^t  be  found  by  observation,  to  cor- 
respond best  to  each  sort  of  grain  respectively 
in  the  degree  of  temperature  required. 

TJnngus,  who  instituted  some  observations 
on  the  subject,  about  the  year  1750,  with  a  view 
chiefly  to  ascertain  the  time  proper  for  the  sow- 
ing of  barley  in  Sweden,  r^;arded  the  leafing 
of  the  beech  tree  as  being  the  best  indication 
fi>r  that  grain,  and  recommended  the  institution 
of  similar  observations  with  regard  to  other  sorts 
of  grain,  upon  the  ground  of  its  great  impor- 
tance to  the  busbandman.  But  however  plausi- 
ble the  rule  thus  suggested,  may  be  in  appear- 
ance, and  however  pleasing  it  may  be  in  contem- 
plation, it  ia  not  likely  that  it  will  ever  be  much 
attended  to  by  the  husbandman,  because  nature 
has  fiimi^ed  him  with  indications  that  are  still 
more  obvious  in  the  very  evidence  of  his  own 
feelings,  as  well  as  perhaps  more  correct;  as  all 
trees  of  the  same  q>eoies  do  not  come  into  leaf 
precisely  at  the  same  time,  and  as  the  weather 
may  change  even  after  the  most  propitious  indi- 
cations* 

The  flowering  of  the  plant,  like  the  leafing, 
seems  to  depend  upon  the  degree  of  temperature 
induced  by  the  returning  spring,  as  the  flowers 
are  also  protruded  pretty  regularly  at  the  same 
successive  periods  of  the  season.  The  mezereon 
and  snow  drop  blossom  in  February,  the  prim- 
rose in  the  month  of  March,  the  cowslip  in 
April,  the  great  majority  of  plants  in  the  months 
of  May  and  June;  many  in  July,  August,  and 
September;  some  not  till  the  month  of  October, 
as  the  meadow  saffiron;  and  a  few  not  even  till 
winter,  as  the  arbutus  and  laurestinus.  Such 
at  least  is  the  period  of  their  flowering  in  this 
country;  but  in  warmer  climates  they  are  earlier, 
and  in  colder  regions  later. 

In  tropical  coimtries,  where  the  temperature 
is  steadily  at  a  high  elevation,  it  often  happens 
that  plants  will  blossom  more  than  once  in  the 
year,  because  they  do  no  more  require  to  wait 
till  (be  temperature  is  raised  to  a  certain  height, 
but  merely  till  the  development  of  their  parts 
can  be  efiected  on  the  regular  operations  of  nature 
under  a  temperature  already  sufficient.  For  the 
greater  part,  however,  they  flower  during  our 
summer,  though  plants  in  opposite  hemispheres, 
flower  in  opposite  seasons.  In  all  climates, 
however,  the  time  of  flowering  depends  also 
much  on  the  elevation  of  the  place  above  the 
level  of  the  sea,  as  well  as  on  other  causes  affect- 
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hig  the  d^Tce  of  heat.  Hence  plante  occupying 
the  polar  regions,  and  plants  growing  on  the 
summits  of  high  mountains  of  southern  latitudes, 
are  in  flower  at  the  same  season.  And  henoe 
the  same  species  of  flowers  are  later  of  hlossom- 
ing  in  North  America,  than  in  the  same  latitudes 
in  Europe,  because  the  surfcice  of  the  earth  is 
higher,  or  the  winters  more  severe. 

There  is  also  much  diversity  in  the  d^;ree  of 
warmth,  and  its  duration  necessary  for  the  ma- 
turation of  the  fruits  of  vegetables,  as  well  as 
for  their  frondescence  and  flowering.  But  the 
plant  that  flowers  the  soonest,  does  not  always 
ripen  its  fruit  the  soonest.  The  hazel  tree,  which 
blows  in  February,  does  not  ripen  its  fruit  till 
autumn,  while  the  cherry,  which  does  not  blow 
till  May,  ripens  its  fruit  in  June.  It  may  be 
regarded,  however,  as  the  general  rule,  that  if  a 
plant  blows  in  spring,  it  ripens  its  frnit  in  sum- 
mer, as  in  the  case  of  the  currant  and  gooseberry; 
if  it  blows  in  summer,  it  ripens  its  fruit  in 
autumn,  as  in  the  case  of  the  vine;  and  if  it 
blows  in  autumn  it  ripens  its  fruit  in  winter. 
But  the  meadow  safiiron,  which  blows  in  the 
autumn,  does  not  ripen  its  fruit  till  the  succeed- 
ing spring.  Such  are  a  few  of  the  facts  on  which 
a  Calendar  of  Flora  might  be  formed.  They 
have  not  hitherto  been  very  minutely  attended 
to  by  botanists,  and  perhaps  by  many  may  be 
reckoned  more  curious  than  practicaUy  useful. 
At  all  events,  all  such  records  afibrd  pleasing 
associations  connected  with  the  ever  varying 
phases  of  the  year,  and  the  phenomena  are  at 
least  sufficiently  striking  as  to  have  attracted  the 
attention  even  of  savages.  Thus,  some  tribes  of 
American  savages  act  upon  the  very  principle 
suggested  by  Linnjeus^  and  plant  their  com  when 
the  wild  plum  blooms,  or  when  the  leaves  of 
the  oak  are  about  as  bu^  as  a  squirrel's  ears. 
The  names  of  some  of  their  months  are  also  de- 
rived from  the  stages  of  vegetation.  One  is 
called  the  budding  month,  and  another  the 
flowering  month;  one  the  strawberry  month, 
and  another  the  mulberry  month;  and  the  autumn 
is  designated  by  a  term  signifying  the  fiill  of  the 
leaf. 

There  are  also  several  other  ways  in  which 
the  agency  of  heat  may  be  observed,  as  exciting 
the  vital  energies  of  plants.  Thus^  the  leaflets 
of  some  of  the  leguminous  plants,  when  exposed 
to  the  action  of  an  ardent  sun,  are  often  erected 
into  a  vertical  position  on  each  side  of  the  leaf- 
stalk, which  they  sometimes  even  pass,  so  as  to 
close  together.  Under  similar  circumstances 
the  leaves  of  the  Indian  mallow  become  concave, 
and  it  seems  as  if  the  effect  were  produced 
merely,  or  at  least  chiefly,  by  means  of  heat, 
because  the  same  efiect  may  be  produced  even 
by  means  of  the  application  of  a  hot  iron;  and 
yet  the  leaflets  of  many  such  plants  fold  them- 
selves back  at  night,  so  as  to  meet  under  tlie 


leaf-stalk.  Several  species  of  mimosa  also, 
hibit  a  singular  phenomenon  even  in  the  common 
foot-stalk, which  isfound  to  have  a  sort  of  natural 
movement  dependent  upon  the  temperature,  bo 
that  it  is  elevated  in  the  course  of  the  day,  and 
depressed  at  night.  According  to  the  observa- 
tions of  Du  Hamel,  at  nine  o'clock  in  the  morn- 
ing of  a  September  day,  the  weather  being  mo- 
derately fine,  the  fbot-etalk  of  a  leaf  of  mimoga 
pudioa,  formed  by  its  position  an  angle  of  100^; 
with  the  lower  part  of  the  stem  at  noon,  it 
formed  an  angle  of  212^;  at  three  in  the  aflo^ 
noon  it  had  fallen  to  an  angle  of  10(P;  and  dar- 
ing the  night  it  fell  to  an  angle  of  90^,  thus  in- 
dicating an  evident  susoeptibility  to  the  stimulus 
of  heat. 

As  a  summer  heat  is  necessary  to  the  full 
and  perfect  exertion  of  the  functions  of  rege- 
tables;  so  the  depresaon  of  temperature  conse- 
quent  upon  the  cold  of  winter,  has  been  thought 
to  suspend  the  exertion  of  those  functions  alto- 
gether. But  this  opinion  requires  some  limita- 
tion;  for  some  plants  expand  their  leaves  and 
flowers  even  in  winter,  such  as  many  of  the 
mosses;  and  others  develope  their  buds  during 
this  season,  in  which  there  is  a  regular  and 
gradual  progress  of  vegetation  till  they  expand 
in  spring.  The  sap,  it  is  true,  flows  much  less 
freely,  but  is  not  entirely  stopped.  Hales  lopped 
off  some  branches  from  the  hazel,  and  vine,  and 
jessamine,  respectively,  in  course  of  the  winter, 
and  covered  the  section  of  the  separated  bnmches 
with  mastic;  and  in  a  few  days  these  branches 
were  found  to  have  lost  considerably  in  wei^t; 
whence  he  inferred  the  motion  of  the  sap,  be- 
cause it  seems  reasonable  to  suppose,  that  this 
dissipation  of  sap  would  have  been  repaired,  ii 
the  branches  had  remained  on  their  parent  trees. 
Du  Hamel  planted  some  young  trees  in  the 
autumn,  cutting  off  all  the  smaller  fibres  of  the 
root,  with  a  view  to  watch  the  progress  of  the 
formation  of  new  ones.  At  the  end  of  eveiy 
fortnight  he  had  the  plants  taken  up  and  ex- 
amined with  all  possible  care,  to  prevent  injuring 
them;  and  found,  that  when  it  did  not  actually 
freeze,  new  roots  were  uniformly  developed. 
Hence  it  follows,  that  even  during  the  period  ol 
winter,  when  vegetation,  to  all  appearance,  seems 
totally  at  a  stand,  the  tree  being  stripped  of  its 
foliage,  and  the  herb  apparently  withering  in 
the  frozen  blast,  still  the  eneigies  of  vegetable 
life  are  exerted,  and  still  the  vital  functions  are 
at  work,  carrying  on,  in  the  interior  of  the  plant, 
concealed  from  human  view,  and  sheltered  from 
the  piercing  frosts,  operations  necessary  to  the 
preservation  of  v^table  life,  or  development  ot 
future  parts;  though  it  requires  the  retumii^ 
warmth  of  spring  to  give  that  degree  of  velocity 
to  the  juices  which  shall  render  their  motion 
evident  to  man,  as  well  as  that  expression  of  the 
whole  plant,  which  b  the  most  evident  token  of 
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life;  Just  in  the  make  way  as  the  prooeaees  of 
digestion,  aniiDiilatioii,  and  circulation  are  carried 
ofi  in  the  deeping  animal. 

Hest,  then,  is  a  most  important  stimnlos  in 
the  operations  of  the  regetable  functions,  accel- 
erating the  motion  of  the  sap,  and  exciting  ail 
the  other  actions;  for  the  sap  flows  much  more 
eopioudyas  the  warmth  of  the  season  increases; 
or  as  the  artificial  temperature  of  the  hot-honse 
is  nised.  At  the  same  time,  it  k  ascertained 
that  excessive  heat  impedes  the  progress  of  v^^e- 
tatifui  as  well  as  extreme  cold,  hothheing  equaUy 
]HejadiciaL  Hence  the  sap  flows  more  copionsly 
in  the  qning  and  antunm,  than  in  either  the 
snnmer  or  winter  months.  This  may  readily 
be  proved  hy  watching  the  progress  of  the  growth 
of  the  amraal  shoot,  which,  after  having  sprung 
up  r^idly  in  spring,  remains  for  a  whUe  sta- 
tionaiy  during  the  great  heat  of  summer,  but  is 
agab  elongated  during  the  more  moderate  tem- 
penture  of  autumn. 

Other  stimulants  hare  heen  found  to  accelerate 
the  growth  of  y^etablee  when  dissolved  in  water, 
and  applied  to  the  roots  or  branches.  Thus  the 
germination  of  peas  is  accelerated  by  moistening 
them  in  water  Impregnated  with  oxymuriatic 
acid  gas,  a  fiut  first  ascertained  by  Humboldt; 
and  the  vegetation  of  the  bulbs  of  the  hyacinth 
■nd  nardsBus  is  accelerated  by  the  application 
of  nitre  in  sohition.  Dr  Barton  of  Philadel- 
phia found  that  a  decaying  branch  of  Urioden- 
^rm  Hdijnferum,  and  a  faded  flower  of  the  yel- 
low iria,  reooTered,  and  continued  long  fresh, 
when  put  into  water  impregnated  with  camphor, 
•  though  a  flower  and  branches,  in  all  respects 
similar,  did  not  recover  when  put  into  common 
water. 

Plants  have  also  the  power  of  generating 
heat,  and  in  this  respect  show  a  wonderful  coin- 
cidenee  with  the  more  perfect  vital  powers  of 
animals.  The  heat  of  plants  is  evinced  by  the 
KMfe  ^»eedy  melting  of  snow  when  in  contact 
with  their  leaves  or  stems,  compared  with  what 
is  lodged  upon  inoiganic  bodies,  provided  the 
preceding  frost  has  been  sufficientiy  permanent 
to  eod  those  substances  thoroughly.  Mr  Hunter 
detected  this  heat  by  the  rise  of  the  thermometer, 
applied  in  frosty  weather,  to  the  internal  parts 
of  vegetables  newly  opened.  And  Lamarck 
mentions  an  extraordinary  degree  of  heat  evolved 
1>J  the  omm  wuiemkUftmy  or  wake  robin,  about 
the  period  when  the  sheath  is  about  to  open. 
Most  plants,  at  the  period  of  inflorescence,  ex- 
hibit this  internal  heat  in  a  greater  degree  than 
at  other  times. 

EhdridSy,  There  can  be  no  doubt  but  that 
electfidty  is  one  of  the  stimuli  of  vegetable  life, 
although  its  mode  of  action  is  not  yet  ascertained. 
Vegetation  is  seen  to  increase  prodigiously  dur- 
ing dectric  changes  of  the  atmosphere,  and  es- 
pariaOy  in  that  condition  of  it  when  the  air  is 


positively  charged  with  the  electric  fluid.  It 
is  probable,  too,  as  we  have  explained  when 
treating  of  the  theory  of  the  ascent  of  the  sap, 
that  electricity  is  concerned  in  this  phenomenon, 
and  perhaps  in  the  elaboration  and  secretion 
of  the  various  vegetable  juices  and  products. 
The  influence  of  light  on  vegetables  has  al- 
ready been  explained;  and  when  we  call  to  mind 
the  recent  discoveries  by  which  it  is  shown  that, 
in  the  sun's  rays,  there  are  some  which  exercise 
a  powerful  chemical  action  on  bodies,  it  may 
not  be  without  probability  conjectured,  that 
these  chemical  rays  have  a  considerable  influ- 
ence in  imparting  colour,  and  promoting  the 
various  chemical  clianges  which  take  place  in 
regetable  bodies. 

IrrikMlity,  This  property  of  plants  corre- 
sponds somewhat  to  the  muscular  irritability  of 
animals.  Plants  are  not  only  susceptible  to  the 
action  of  light  and  heat,  but  also  to  the  contact 
of  external  matter.  It  is  true  that  this  suscep- 
tibility is  not  very  apparent  in  the  generality 
of  phmts;  but  in  a  few,  especially  the  mimosa,  or 
sensitive  plant,  a  decided  shrinking  and  folding 
up  of  the  leaves  takes  place  when  they  are 
touched  by  the  finger,  or  any  other  body.  The 
twisting  of  tendrils  round  any  other  body ;  the 
bending  of  stems  and  branches;  and,  above  all, 
the  extension  of  roots,  as  influenced  by  moisture 
or  particular  soils,  are  all,  however,  evident 
proof  of  this  irritability. 

Du  Hamel  made  tlM  following  experiments, 
with  a  view  to  ascertain  the  susceptibility  of  the 
sensitive  plant.  At  eight  o'clock  in  the  morn- 
ing of  a  day  in  September,  a  leaf-stalk  of  a  sen- 
sitive plant,  formed  with  the  lower  part  of  the 
stem  an  angle  of  195%  which,  upon  being  touched, 
fell  to  an  angle  of  80^:  an  hour  afterwards  it  rose 
again  to  185^;  and  upon  being  touched  a  second 
time,  it  fell  again  also  to  80^.  An  hour  and  a 
half  afterwards  it  rose  to  145^,  and  upon  being 
touched  fell  to  135^,  where  it  rerouned  tiU  five 
o'clock  in  the  evening,  when  upon  being  touched 
it  fell  to  110^.  Hence  it  follows,  that  the  sus- 
ceptibility is  greatest  in  the  moming,'or  during 
the  heat  of  the  day ;  but  the  leaf  recovers  itself 
sooner  or  later,  according  to  the  vigour  of  the 
plant,  the  season  of  the  year,  and  temperature 
of  the  atmosphere,  as  well  as  the  hour  of  the 
day  at  wliich  the  experiment  is  made,  though 
it  does  not  always  recover  itself  in  the  same  way ; 
for  sometimes  the  common  foot-stalk  recovers 
first,  sometimes  the  lateral  foot-stalk,  and  some- 
times the  leaflets  themselves. 

The  leaves  of  dicncoa  muscipuloy  or  Venus 
fly-trap,  are  also  extremely  susceptible  to  the 
action  of  accidental  stimuli.  They  are  aU 
radical,  and  approaching  to  battledore-shaped, 
with  a  sort  of  circular  process  at  the  apex, 
which  is  bisected  by  a  tendril,  and  ciliated  with 
fine  hairs  like  an  eyelash.  This  drcular  process  is 
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the  seat  of  initability,  and  if  it  is  touched  with 
any  sharp  pointed  instrument,  or  if  an  insect 
alights  upon  itythe  segments  bb, 
immediately  collapse,  and  ad- 
here so  closely  that  the  in- 
sect is  generally  squeeEed  to 
death  in  it»  grasp,  or  at  the 
least,  detained  a  prisoner.  A 
similar  iusceptibility  to  the 
action  of  accidental  stimuli, 
has  been  obserred  in  the  leaves 
of  the  several  British  species 
of  drosera  or  sun  dew.  But 
sometimes  the  irritability  re- 
sides in  the  flower,  and  has  its 
seat  either  in  the  stamens  or  style.  The  former 
case  we  have  already  alluded  to  in  the  blossoms  of 
the  conmion  barberry,  the  stamens  of  which, 
when  undisturbed,  lie  reclined  upon  the  petab 
which  shelter  the  anthers  under  their  concave 
tips.  But  no  sooner  is  the  inner  side  of  the 
filament  touched  either  accidentally  or  inten- 
tionally, with  any  sharp  pointed  substance,  than 
the  stamen  immediately  bends  itself  inwards, 
till  its  anther  strikes  against  the  stigma.  This 
fact  had  been  long  familiar  to  botanists;  but  it 
remained  to  be  ascertained  whether  the  suscep- 
tibility in  question  was  confined  to  the  inner 
side  of  the  filament  merely,  or  whether  it  per- 
vaded the  whole  stamen.  With  this  object  in 
view,  Sir  J.  E.  Smith  having  procured  someflowers 
fully  blown,  on  the  25th  ojf  May,  examined  them 
witli  great  care ;  and  aft^  applying  the  point  of 
a  quill  or  fine  bristle,  with  all  posuble  delicacy, 
to  every  part  of  the  surface  of  the  stamen,  he 
found  that  it  no  where  exhibited  any  indications 
of  susceptibility,  except  on  the  inner  side  of  the 
filament,  and  towards  the  base.  It  had  been 
tliought  that  the  stamens  possessed  this  property 
only  at  the  time  of  shedding  the  pollen;  but  Sir 
J.  £.  Smith  found  that  they  possess  it  at  all  ages, 
and  even  when  the  petal  with  its  annexed  filament 
has  fallen  to  the  ground,  they  gradually  re- 
cover their  original  situation,  and  are  capable  of 
l>eing  again  stimulated  as  before.  The  stamens 
of  cactus  tuna,  a  sort  of  Indian  fig,  are  said  to 
l>e  endowed  with  a  similar  irritability.  If  a  quill 
or  feather  is  drawn  across  its  long  and  slender 
filaments  which  surround  the  germen  in  great 
numbers,  they  will  immediately  begin  to  bend 
to  the  one  side,  and  will  in  a  short  time  sink 
down  to  the  base  of  the  flower.  The  case  in 
which  the  seat  of  irritability  is  confined  to  the 
style  is  exemplified  in  ttyUditun  glandulo8um^ 
a  native  of  New  Holland.  The  style  of  this 
flower,  which  is  about  an  inch  in  length,  is  bent 
backward  a  little  above  the  base,  in  the  manner 
of  the  piece  of  iron  that  is  fixed  to  the  end  of  a 
shepherd's  crook,  or  to  the  end  of  the  pole  of  a 
chaise,  so  that  the  style  forms  a  sort  of  hook 
with  the  flower-stalk,  the  stigma  being  reflected 


so  as  in  many  cases  to  touch  it.  But  if  the 
stigma  is  itself  touched  with  the  point  of  the 
finger  or  other  suitable  instrument,  the  style  u 
immediately  put  into  motion,  and  flies  bade  till 
it  bends  itself  as  much  in  a  contiary  directioo, 
and  on  the  other  side  of  the  flower  as  it  did  m 
its  first  direction. 


CHAP.  XX. 

DISBA8BB  OF  VBQBTABLBB. 

Vboetablbs  being  organized  structuresi,  are 
liable  to  disease  as  well  as  animals.  The  min- 
uteness and  delicacy  of  their  internal  cells  and 
tubes  render  them  frequently  liable  to  disoigan- 
ization;  and  their  soft  and  succulent  extmort 
are  continually  exposed  to  abrasions  and  injuriei 
from  the  contact  of  other  bodies.  Besides  these, 
tiie  influence  of  the  atmosphere,  as  regards  its 
moisture  and  dr3mess,  or  electric  conditicm,  ma- 
terially affects  the  health  and  vigour  of  plants. 
Vegetables,  like  animals,  are  also  liable  to  the 
attacks  of  paramtes;  and  thus  fungi  or  minut« 
plants,  and  insects  and  animalcules,  have  a  very 
prejudicial  effect  upon  many  plants.  The  diseases 
of  vegetables  have  been  classed  under  the  fbl> 
lowing  heads :  blight,  smut,  mildew,  honejdew, 
dropsy,  flux  of  juioes,  gangrene,  etiolation,  sof^ 
cation,  contortion,  consumption. 

BligJU,  This  is  one  of  the  most  conunoa 
diseases  which  afiect  vegetables,  and  yet  one  ob 
the  nattire  of  which  the  greatest  differences  of 
opinion  have  prevailed.  The  disease  seems  to 
have  been  observed  by,  and  to  have  been  fiuniliar 
to  the  ancient  Grreeks.  They  regarded  it  as  a 
scourge  from  heaven,  or  from  thdr  enraged 
deities;  and  therefore  did  not  trouble  themselves 
in  the  investigation  of  its  nature  or  cause.  It 
was  familiar  to  the  Romans  also,  under  the 

!  name  of  ruUgo,  or  rust;  and  this  people  r^arded 

I  it  in  the  same  light  as  the  Greeks,  believing  it, 
however,  to  be  under  the  special  influence  of  a 

'  particular  deity  named  RubiguSy  whom  they 

'  solemnly  invoked  in  order  to  keep  this  calamity 
from  their  trees  and  com  fields.  In  modern 
times  it  is  not  less  well  known;  yet  still  its  true 

:  nature  mmalns  matter  of   speculation.      The 

I  fact  is,  that  there  may  perhi^  be  sevez^  varie- 
ties, and  the  disease  all  arising  from  difiercnt 

'  causes. 

'  Dr  Keith  has  endeavoured  to  point  out  at 
least  three  species.  1st,  Blight  arising  from  cold 
and  frosty  winds :  2d,  from  a  peculiar  vapour, 
perhaps  originating  in  certain  electrte  conditions 

,  of  thei^mosphere:  and,  Sd,  from  tin  prssemceol 

'  a  minute  parasitical  fungus. 

{  The  first  kind  of  blight  is  often  occasioned  by 
the  cold  and  easterly  winds  of  spring,  which  nip 
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and  dcstro  J  the  tender  shoots  of  the  plants  by 
stopping  the  cnnent  of  the  juices.  The  leaves 
whieh  are  thus  deprived  of  their  due  nourish- 
meaty  wither  and  &J1;  and  the  juices  that  are 
nov  stopped  in  the  passage,  swell  and  burst  the 
Toseh,  and  become  Uie  food  of  innumerable 
little  insects,  that  soon  after  make  their  i^pear- 
aoce.  Hence  they  are  often  mistaken  for  the 
csiise  of  the  disease,  instead  of  the  oonBequenoes 
of  it;  the  &rmer  supposing  they  are  wailed  to 
him  on  the  east  wind,  while  they  are  only  fos- 
tered in  the  snperabundantand  obstructed  juices, 
whidi  form  an  appropriate  nursery  for  their  eggs 
and  young.  These  propagating,  will  undoubt- 
edly contribute  to  the  extension  of  the  disorder, 
as  they  increaae  in  proportion  to  the  supply  of 
Boit^Uelbod. 

A  simikr  disease  is  also  occasioned  by  the 
eariy  frosts  of  spring.  If  the  weather  is  pre- 
maturely mild,  the  blossom  is  forced  before  its 
time,  a  circumstance  which,  though  hailed  by 
the  inexperienced  with  pleasure,  is  yet  viewed 
by  the  judicious  with  fear.  For  it  frequently 
happens  that  this  premature  blossom  is  totally 
destroyed  by  subsequent  frosts^  as  well  as  both 
the  leaves  and  shoots;  which  consequently  wither 
and &U, and  injurOyif  they  do  not  actually  kill  the 
plant.  This  evil  is  also  often  augmented  by  the 
unskilful  gardener,  even  in  attempting  to  pre- 
vent it,  that  is,  by  matting  up  his  trees  too 
dosdy,  or  by  keeping  them  covered  in  the  course 
of  the  day,  and  thus  rendering  the  shoots  so 
tender,  that  they  can  scarcely  fiul  to  be  destroyed 
by  the  next  frost. 

The  second  kind  of  blight  generally  happens 
in  summer,  when  the  grain  has  attained  to  its 
full  growth,  and  when  there  are  no  cold  winds 
or  frosts  to  occasion  it.  Such  was  the  blight 
that  used  to  damage  the  vineyards  of  ancient 
Italy,  and  which  is  yet  found  to  produce  great 
destenction  in  the  hop  plantations  and  wheat 
fieUs  of  Britain. 

The  Romans  had  observed  that  it  generally 
happened  after  short  but  heavy  showers,  occur- 
ring about  noon,  and  followed  by  clear  sunshine 
sboot  the  season  of  the  ripening  of  the  grapes; 
and  that  the  middle  of  the  vineyard  suffered  the 
bhmL  This  corresponds  pretty  nearly  to  what  is  in 
England  called  the  fire-blast  among  hops,  which 
has  been  obeerved  to  take  place  most  commonly 
abowit  the  end  of  July,  when  there  has  been  rain, 
with  a  hot  gleam  of  sunshine  immediately  after. 
The  middle  of  the  hop  ground  is  also  the  most 
sfflDeted,  whether  the  blight  is  general  or  partial; 
and  is  almost  always  the  point  in  which  it  ori- 
ginates. In  a  particular  case,  minutely  observed 
by  Hale,  the  damage  happened  a  little  before 
noon,  and  the  blight  ran  in  a  line,  forming  a 
right  angle  with  the  sunbeams  at  that  time  of 
the  day.  There  was  but  little  wind,  which  was, 
bosrcrer,  in  the  line  of  the  blight.    Wheat  is 


also  affected  with  a  similar  sort  of  blight,  and 
about  the  same  season  of  the  year,  which  totally 
destroys  the  crop.  '^In  the  summer  of  1809,*' 
says  Dr  Keith,  ''I  had  watched  the  progress 
of  the  growth  of  a  field  of  wheat  on  rather  a 
light  and  sandy  soil,  merely  from  having  had 
occasion  to  pass  through  it  every  Sunday,  in 
going  to  serve  at  church.  It  came  up  with  every 
appearance  of  health,  and  also  into  ear,  with  a 
fair  prospect  of  ripening  well.  I  had  taken  par- 
ticular notice  of  it  on  a  Sunday  about  the  be- 
ginning of  July,  as  exceeding  any  thing  I  should 
liave  expected  on  such  a  soil;  but  on  the  follow- 
ing Sunday,  I  was  surprised  to  find  a  portion  of 
the  crop  on  the  east  side  of  the  field,  to  the  ex- 
tent of  several  acres,  totally  destroyed,  being 
shrunk  and  shrivelled  up  to  less  than  one-half 
the  size  of  what  it  had  formerly  been;  with  an 
appearance  so  withered  and  blasted,  that  I  for 
some  time  imagined  I  had  got  into  the  wrong 
field;  the  rest  of  the  field  produoed  a  Mi  crop." 
llie  third  kind  of  blight  seizes  on  the  leaves 
and  stem,  both  of  herbaceous  and  woody  plants, 
such  as  euphorbia  cyparissuSy  berberii  vulgarity 
and  rhamnus  cathartieus;  but  more  generally 
grasses,  and  particularly  our  most  useful  grains, 
wheat,  barley,  and  oats.  It  generally  assumes 
the  appearance  of  a  rusty-looking  powder,  that 
soils  the  finger  when  touched.  "  On  the  25th  of 
March,  1807,"  says  Dr  Keith, "  I  examined  some 
blades  of  wheat  that  were  attacked  with  this 
species  of  blight ;  the  appearance  was  that  of  a 
number  of  rusty-looking  spots  or  patches,  dis- 
persed over  the  surface  of  the  leaf,  exactly  like 
that  of  the  seeds  of  dorsiferous  ferns,  bursting 
their  indusium.  Upon  more  minute  inspection, 
these  patches  were  found  to  consist  of  thousands 
of  small  globules,  collected  into  groups  beneath 
the  epidermis,  which  they  raised  up  in  a  sort  of 
blister,  and  at  last  burst.  Some  of  the  globules 
seemed  as  if  imbedded  even  in  the  longitudinal 
vessels  of  the  blade.  They  were  of  a  yelloMnsh 
or  rusty  brown,  and  somewhat  transparent.  But 
these  groups  of  globules  have  been  ascertained, 
by  Sir  J.  Banks,  to  be  patches  of  a  minute  fun- 
gus, the  seeds  of  which,  as  they  float  in  tlie  air. 


71. 


a,  Stem  of  mildewed  wbmt;  ^  The  ftinguft  magatfled. 

enter  the  pores  of  the  epidermis,  of  the  leaf 
partictdarly,  if  the  plant  Is  sickly;  or  they  exist 
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in  the  manure  or  the  soil,  and  enter  by  the  pores 
of  the  root.  This  fungus  is  known  among  fiir- 
niers  by  the  name  of  the  red  rust,  and  as  it  af- 
fects the  stalk  and  leaves  only,  it  does  not  ma- 
terially injure  the  crop.  There  is  another  species 
of  fungus  known  to  the  farmer  by  the  name  of 
red  gum^  which  attacks  the  ear  only,  and  is  ex- 
tremely prejudicial.  In  the  aggregate  it  consists 
of  groups  of  minute  globules,  interspersed  with 
transparent  fibres;  the  globules  are  filled  with  a 
fine  powder,  which  explodes  when  they  are  put 
into  water.  It  is  Very  generally  accompanied 
with  a  maggot  of  a  yellow  colour,  which  pro- 
duces a  fly,  well  known  as  the  destructive  wheat- 
fly. 

Smut  is  a  disease  extremely  frequent  in  cul- 
tivated com.  It  consists  of  a  conversion  of  the 
farina  of  the  grain,  together  with  the  integu- 
ments, and  even  part  of  the  husk  or  pericarp, 
into  a  black  root-like  powder.  If  the  injured 
ear  is  struck  with  the  finger,  the  powder  will 
be  dispersed  like  a  cloud  of  black  smoke;  and  if 
a  portion  of  the  powder  is  wetted  by  a  drop  of 
water,  and  put  under  the  microscope,  it  vnll  be 
found  to  consist  of  millions  of  minute  and  trans- 
parent globules,  which  seem  to  be  composed  of 
a  clear  and  glairy  fluid,  encompassed  by  a  thin 
membrane.  This  disease  does  not  dSeoi  the 
whole  body  of  the  crop  ;  but  the  smutted  ears 
are  sometimes  very  numerously  dispersed  through 
it.  Some  have  attributed  it  to  the  soil  in  which 
tlie  grain  is  sown,  to  the  manure,  or  to  contam- 
ination of  the  seed.  This  latter  is  the  most 
likely  cause,  as  Willdenow  regards  it  as  origin- 
ating in  a  small  fungus  plant,  which  multiplies 
and  extends  till  it  occupies  the  whole  ear.  As 
a  proof  that  the  minute  seeds  of  this  fungus 
may  attach  themselves  to  the  grain,  it  is  found 
that  washing  the  seed  with  a  solution  of  arsenic, 
or  sulphate  of  copper,  of  such  strength  as  to 
destroy  the  vegetating  power  of  the  parasitic 
plant,  but  not  the  germ  of  the  grain  itself,  will 
efiiectually  prevent  the  recurrence  of  smut.  A 
modification  of  this  disease  usually  seizes  on 
ears  of  wheat,  and  is  called  by  the  &rmer  smut- 
ball.  In  this  case,  the  cotyledons  only  are  con- 
verted into  a  black  mass,  while  the  enveloping 
membranes  remain  sound.  The  ear  is  not  much 
altered  in  its  external  appearance,  and  the  dis- 
eased grain  contained  in  it  will  even  bear  the 
operation  of  thrashing;  and  thus  the  fungi  mingle 
with  the  bulk,  and  of  course  tend  to  propagate 
the  same  disease,  if  the  grain  be  used  for  seed. 

Mildew  consists  in  a  thin  whitish  coating  with 
which  the  leaves  of  vegetables  are  sometimes 
covered,  causing  their  decay  and  death,  and  of 
consequence  an  interruption  of  the  functions  of 
the  plant.  It  is  frequently  found  on  the  leaves 
of  tumlago  farfara^  humulus  luptdusy  eorylus 
avellanOy  and  the  white  and  yellow  dead  nettle. 
It  is  also  found  to  attack  wheat  fields,  in  the 


form  of  a  glutinous  exudation.  According  to 
Willdenow,  it  is  occasioned  either  by  the  growth 
of  an  exceedingly  minute  fiingus,  the  mwor 
eresyphe  of  Linnsus,  or  by  a  sort  of  whiUsh 
slime,  which  a  species  of  aphis,  or  plant  louse, 
deposits  upon  the  leaves.  Soot  is  said  to  pre- 
vent its  occurrence. 

Hone^  dew  is  a  sweet  and  clammy  substance 
which  coagulates  on  the  surface  of  the  leaves 
during  hot  weather,  particularly  on  the  leaves 
of  tho  oak  tree  and  beech;  and  b  regarded  bjr 
some  as  the  excrement  of  the  plant  louse,  while 
others  look  on  it  as  an  exudation  of  the  juicei 
of  the  plant.  The  leaves  of  the  beech  tree  on 
the  occurrence  of  an  im&vourable  wind,  become 
covered  with  a  glutinous  coating,  similar  in 
flavour  to  tho  fluid  obtained  from  the  trunk,  and 
in  every  respect  resembling  the  honey  dew  of 
other  plants.  Saccharine  exjidations  are  fre- 
quently found  on  the  leaves  of  many  plants, 
tibough  not  always  distinguished  by  the  name 
of  honey  dew,  which  term  should  be  applied 
only  when  the  exudation  is  in  such  excess  as  to 
cause  disease.  For  if  it  is  to  be  applied  to  all 
saccharine  exudations  whatever,  these  must  be 
included  under  the  term  honey  dew:  the  sac- 
charine exudation  observed  on  the  orange  tree, 
by  De  la  Hire,  together  with  that  on  the  lime 
tree,  which  is  more  glutinous;  and  of  the  poplar, 
which  is  more  resinous,  as  also  that  of  the  cwftw 
creiicusy  from  which  the  gum  resin  labdanum  is 
collected  by  means  of  beating  the  shrub  with 
leathern  thongs,  and  of  the  manna  which  exndes 
from  the  ash  tree  of  Italy,  and  the  larch  of 
France.  It  is  also  possible  that  the  exudation 
of  excrement  constituting  honey  dew,  may  oc- 
casionally occur  without  producing  disease;  for 
if  it  should  happen  to  be  washed  off  soon  aft^ 
by  rains  or  heavy  dews,  then  the  leaves  vnH  not 
suffer. 

Dropsy.  When  the  atmosphere  is  surcharged 
with  moisture,  or  too  much  water  is  applied  to 
the  roots  of  plants,  an  excess  of  their  juices  oc- 
curs, which  has  some  resemblance  to  the  dropsy 
of  animals.  That  is,  their  absorbing  actions 
become  too  great  for  their  exhaling.  Willdenow 
describes  it  as  occasioning  a  preternatural  swell- 
ing of  particular  parts,  and  inducing  putrefac- 
tion. It  occurs  chiefly  in  bulbous  and  tuberous 
rooted  plants,  which  are  often  found  mnch 
swelled  after  rain.  It  affects  fruits  also,  which 
it  renders  watery  and  insipid.  It  prevents  the 
ripening  of  seeds,  and  occasions  an  immoderate  - 
production  of  roots  from  the  stem.  Succulent 
plants  in  particular  are  apt  to  suffer  from  too 
profuse  waterings ;  and  the  disease  thus  occa- 
sioned is  generally  incurable.  The  leaves  drop 
even  though  plump  and  green;  and  the  fruit  rots 
before  reaching  maturity.  In  this  case,  the  ab- 
sorption seems  to  be  too  great,  in  proportion  to 
the  transpiration;  while  a  soil  too  richly  manured, 
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pnJoees  siiuilar  effects.  Du  Uamel  planted 
some  dms  in  a  soil  that  was  particularly  well 
manniedy  and  acoordingly  they  pushed  with 
great  Tigour  for  some  time ;  but  at  the  end  of 
^T9  or  six  years  they  all  died  suddenly.  The 
hark  was  found  to  be  detached  from  the  wood, 
and  the  cavity  filled  up  with  a  reddish  coloured 
water. 

Some  trees,  but  particularly  the  oak  and  birch, 
are  liahle  to  a  great  loss  of  sap,  either  bursting 
oat  ^KHitaneously,  owing  to  a  superabundance 
of  juices,  or  issuing  from  accidental  wounds. 
Sometimes  it  is  injurious  to  the  health  of  the 
plant ;  while  in  other  cases  it  has  no  such  effect. 
The  theory  of  the  ascent  of  the  sap,  as  proposed 
by  Dutrochet,  and  already  detailed  in  these 
pages,  may  periiaps  account  for  diseases  of  this 
nature,  by  supposing  an  excess  of  the  action  of 
cndosmose  orer  that  of  exoemoee. 

There  is  a  ^>ontaneous  extravasation  of  the 
»p  of  the  vine,  known  by  the  name  of  the  tears 
of  the  vine,  which  is  not  injurious,  as  it  often 
happens  that  the  root  imbibes  sap  which  the 
leaves  are  not  yet  prepared  to  throw  off,  because 
not  yet  sufficiently  expanded,  owing  to  an  in- 
dement  season;  the  sap  which  is  first  carried  up 
being  propelled  by  that  which  follows,  ultimately 
forces  its  way  through  all  obstructions,  and  ex- 
udes from  the  bud.    But  this  is  observed  only 
in  cold  climates ;  for  in  hot  climates,  where  the 
development  of  the  leaves  is  not  obstructed  by 
cold,  they  are  ready  to  elaborate  the  sap  as  soon 
m  it  reaches  them.    There  is  also  a  spontaneous 
extravasation  of  proper  juice  in  some   trees, 
which  does  not  seem  in  general  to  be  injurious 
to  the  individual.    Thus,  the  gum  which  exudes 
from  cherry,  plum,  peach,  and  almond  trees,  is 
seldom  detrimental  to  their  health,  except  when 
it  inainnates  itself  into  the  other  vessels  of  the 
plant,  and  occasions  obstructions.     But  when 
the  aap  ascends  more  copiously  than  it  can«  be 
carried  off,  it  sometimes  occasions  a  fissure  of 
the  solid  parts,  inducing  disease  or  deformity,  by 
eneouraging  the  extravasation  and  corruption  of 
the  ascending  or  descending  juices.     Sometimes 
the  fissure  is  occasioned  by  means  of  frost,  form- 
ing what  is  called  a  double  alburnum ;  that  is, 
first,  a  layer  that  has  been  injured  by  the  frost, 
and  then  a  layer  that  passes  into  wood.    Some- 
times a  layer  is  partially  affected,  and  that  is  gene- 
rally owing  to  a  sudden  and  partial  thaw  on  the 
toath  side  of  the  trunk,  which  may  be  followed 
sg^n  by  a  sudden  frost.    In  this  case  the  albur- 
num is  split  into  clefts  orchinks,  by  the  expansive 
force  of  the  freezing  sap.    But  a  cleft  thus  oc- 
canofned  oflen  degenerates  into  a  chilblain,  that 
daehai^ges  a  blackish  and  acrid  fluid,  to  the  great 
dfirimcnt  of  the  plant,  particularly  if  the  sore 
b  90  floated  that  rain  and  snow  will  lodge  in  it, 
ini  become  putrid.      The  same  injury  may  be 
oeem'oned  by  the  bite  or  puncture  of  insects. 


while  the  shoot  is  yet  tender,  and  as  no  v^tabld 
ulqer  heals  up  of  its  own  accord,  the  sooner  a 
remedy  is  applied  to  it  the  better,  as  it  will,  if 
left  to  itself,  ultimately  corrode  and  destroy  tlie 
whole  plant^  bark,  wood,  and  pith.  The  only  ^ 
remedy  is  the  excision  of  the  part  affected,  antl 
the  application  of  a  coat  of  grafting  wax. 

Gangrene.  There  are  two  varieties  of  this 
disease.  The  one  arising  from  an  excessive  de- 
gree of  temperature;  the  other  from  the  extreme 
of  cold.  A  very  low  temperature  shrivels  and 
destroys  the  vitality  of  green  leaves  and  shoots, 
converting  them  from  the  natural  green  to  a 
black  or  brown.  The  inner  bark  also  becomes 
affected  firom  the  same  cause,  and  thus  the  de- 
struction of  the  whole  plant  follows.  The  effects 
of  excessive  heat  are  nearly  similar,  as  may  be 
witnessed  in  tropical  climates,  and  in  our  very 
hot  summers;  and  even  under  ordinary  heat, 
when  the  roots  of  trees  or  vegetables  are  unduly 
exposed  to  the  sun. 

Sometimes  gangrene  is  caused  by  the  too  rapid 
growth  of  a  particular  branch,  depriving  the 
one  that  is  next  it  of  its  due  nourishment  and 
hence  inducing  its  decay.  Sometimes  it  is  oc- 
casioned by  parasitical  plants,  as  in  the  case  of 
the  bulbs  of  saffron,  to  which  a  species  of  fyco- 
perdon  often  attaches  itself,  and  totally  corrupts. 
The  harmattan  winds  of  the  coast  of  Africa 
kill  many  plants,  by  inducing  a  kind  of  gangreno 
that  withers  and  blackens  the  leaves,  and  finally 
destroys  the  whole  plant. 

Plants  are  sometimes  affected  with  a  gangrene, 
by  which  a  part  becomes  first  soft  and  moist, 
and  then  dissolves  into  foul  idior.  This  is  con- 
fined chiefly  to  the  leaves,  flowers,  and  fruit. 
Sometimes  it  attacks  the  roots  also,  but  rarely 
the  stem.  It  seems  to  be  owing,  in  many  cased, 
to  too  wet  or  too  rich  a  soil ;  but  it  may  origin- 
ate in  contusion,  and  may  be  caught  by  infection. 

Menonville,  in  his  work  on  the  culture  of  the 
nopal,  as  the  food  of  the  co4;hineal  insect,  gives 
several  interesting  notices  of  this  disease.  This 
writer  travelled  many  years  ago  through  the 
Spanish  settlements  in  South  America,  chiefly 
noted  for  the  cultivation  of  the  cochineal  insect, 
on  purpose  to  transport  it  clandestinely  to  some 
of  the  French  islands.  Such  were  the  supine- 
ness  and  ignorance  of  the  Spaniards,  that  he 
succeeded  in  conveying  not  only  the  living  in- 
sects, but  the  bulky  plant  necessary  for  their 
sustenance,  notwithstanding  severe  edicts  to  the 
contrary.  He  had  attended  previously  to  the 
management  of  the  nopal,  and  made  his  remarks 
on  the  diseases  to  which  it  is  liable.  Of  these, 
the  gangrene  is  extremely  frequent  in  the  true 
nopal  of  Mexico,  beginning  by  a  black  spot, 
which  spreads  till  the  whole  leaf  or  branch  rots 
off,  or  the  shrub  dies.  But  the  same  kind  of 
plant  is  often  affected  with  a  much  more  serious 
disease,  called  by  ITiiery  "la  dissolution."     This 
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teema  to  be  a  sudden  decay  of  the  vital  principle, 
like  that  produced  in  animals  by  lightning.  In 
an  hour's  time,  from  some  unknAwncauaea  joint, 
a  whole  branch,  or  sometimes  an  entire  plant  of 
the  nopaly  changes  from  apparent  health  to  a 
state  of  putre&ction  or  disBolution.  One  minute 
its  surface  is  rerdant  and  shining,  the  next  it 
turns  yellow,  and  all  its  brilliancy  is  gone.  On 
cutting  into  its  substance,  the  inside  is  found  to 
have  lost  all  cohesion,  being  quite  rotten.  The 
only  remedy  in  this  case,  is  speedy  amputation 
below  the  diseased  part  Sometimes  the  force 
of  the  vital  energy  makes  a  stand  as  it  were, 
against  the  encroaching  disease,  and  throws  off 
the  infected  joint  or  branch,  just  as  we  find  the 
vital  powers  in  animals  overcoming  the  effects 
of  mortification. 

EHoUaion,  Plants  are  sometimes  affected  by 
a  disease  which  entirely  destroys  their  verdure, 
and  renders  them  pale  and  sickly.  This  is  called 
etiolation;  and  may  arise  merely  from  want  of 
the  agency  of  light,  by  which  the  extrication  of 
oxygen  is  effected,  and  tiie  leaf  rendered  green. 
And  hence  it  is  that  plants  placed  in  dark  rooms, 
or  between  great  masses  of  stone,  or  in  the  clefts 
of  rocks,  or  under  the  shade  of  other  trees,  look 
always  peculiarly  pale.  But  if  they  are  removed 
from  such  situations,  and  exposed  to  the  action 
of  light,  they  will  again  recover  their  green 
colour.  Etiolation  may  also  occur  from  tiie 
depredation  of  insects  nestling  in  the  radicle, 
and  consuming  the  food  of  the  plant;  and  thus 
debilitatmg  the  vessels  of  the  lea^  so  as  to  render 
them  unsusceptible  to  the  action  of  light.  This 
b  sud  to  be  often  the  case  with  the  radicles  of 
ieoale  cereale;  and  the  same  circumstances  may 
also  arise  from  poverty  of  soiL 

Suffbcatian.  It  occasionally  liappens  that  ex- 
traneous substances  may  so  obstruct  the  pores 
of  the  epidermis,  as  to  prevent  the  free  exhala- 
tion of  the  juices,  and  thus  produce  the  disease 
called  suffocation.  Sometimes  it  is  caused  by 
the  accumulated  growth  of  the  lichens  on  the 
bark  extending  over  the  whole  plant,  as  is  seen 
frequently  in  fruit  trees.  If  the  young  and  suc- 
culent branches  are  thus  coated,  the  proper  func- 
tions of  the  bark  are  interrupted  and  decay,  and 
death  of  the  tree  ultimately  takes  places.  Fruit 
trees,  on  this  account,  should  be  carefully  cleared 
of  these  parasites. 

A  similar  effect  b  abo  produced  by  insects 
which  feed  on  the  sap  or  shoot.  Thus  the  aphb 
or  plant  louse,  accumulates  in  such  myriads  on 
tender  shoots,  as  to  exclude  the  air  altogether, 
and  consume  the  juices.  The  coccus  hesperidum^ 
and  acarus  tellariuSy  are  parasitical  insects,  which 
infest  hot-house  plants,  the  latter  by  spinning 
a  fine  and  delicate  web  over  the  leaf,  and  thus 
preventing  the  access  of  atmospheric  air.  Some- 
times the  disease  is  occasioned  by  an  exudation 
of  juicesy  which  thicken  on  the  surfoce  of  the 


stalk,  so  as  to  form  a  crust  investing  it  as  a 
sheath,  and  preventing  its  further  expansion. 
Dr  Keith  writes  that,  on  the  7th  July,  181G,  he 
observed  some  stalks  of  a  grass  partly  env^oped 
with  a  crust,  not  unlike  a  piece  of  dried  orange 
pill,  particulariy  when  viewed  through  the  mi- 
croscope. The  part  thus  enveloped  proved  to 
be  that  in  which  the  spike  was  yet  contained 
within  its  sheathing  leaves.  The  crust  which 
thus  totally  locked  up  and  suffocated  the  q»ike, 
extended  from  about  one  and  a  half  to  two  inches 
in  length,  surmounted  by  the  terminating  leaf; 
whose  base  it  also  invested,  thus  giving  to  the 
grass  the  appearance  of  a  typha  in  miniature. 
On  examining  thb  crust  more  minutely,  it 
seemed  to  consist  of  thousands  of  yeUowidi 
globules,  imbedded  in  a  sort  of  ground  resem- 
bling mortar.  But  in  some  species  the  crust  was 
much  paler,  and  not  unUke  the  boUhts  rnddnlfo- 
panis  in  a  recent  state.  It  not  only  invested  the 
outer  leaf,  but  also  the  inner,  though  sheathed 
by  the  outer;  and  the  spike,  though  sheathed  by 
Uie  inner  leaf.  The  ear  was  so  totally  consumed, 
or  so  imperfectly  formed,  that  the  species  of 
grass  could  not  be  ascertained  till  afterwards 
that  a  sound  ear  found  showed  it  to  be  Aolcmt 
lanahu.  If  thb  crust  b  not  originally  caused 
by  the  puncture  of  insects,  it  b  at  least  selected 
as  a  fit  nidus  for  depositing  their  eggs.  For  in 
looking  at  some  specimens  about  a  week  after, 
several  were  found  in  which  the  surface  of  the 
crust  was  disfigured,  with  a  sort  of  protuberant 
blister,  which,  when  opened  up,  contained  a 
maggot.  And  even  in  unsheathing,  an  ear  which 
was  thus  locked  up,  and  apparently  inaccessible 
to  insects,  a  small  black  fly  occupied  the  interior. 
Sometimes  the  disease  b  occanoned  from  want 
of  an  adequate  supply  of  nourishment,  aff^erived 
from  the  soil  in  which  the  lower  part  of  the 
plant  is  the  best  supplied,  while  the  upper  part 
b  .starved..  Hence  the  top  shoots  decrease  in 
size  every  succeeding  year,  because  a  sufficient 
supply  of  sap  cannot  be  obtained  to  give  them 
their  proper  development.  Thb  resembles  what 
takes  place  in  animal  life,  when  the  acti<m  of 
the  hc^  becomes  too  feeble  to  propel  the  blood 
through  the  whole  of  the  system,  for  then  the 
extremities  are  the  first  to  suffer.  It  may  per- 
haps also  account  for  the  fact,  that  in  bad  soils, 
and  unfavourable  seasons,  when  the  ear  of  barley 
b  not  wholly  perfected;  yet  a  few  of  the  lower 
grains  are  always  completely  developed,  which 
not  only  shows  the  superintending  care  of  Provi- 
dence for  the  preservation  of  the  species,  but 
pointe  out  also  the  efficient  cause. 

Caniartian,  The  leaves  of  plants  are  often 
injured  from  the  puncture  of  insects,  so  as  to 
induce  a  sort  of  disease  that  discovers  itself  in 
the  folding  up  or  contortion  of  the  roatgins,  or 
wrinkled  i^pearance  of  the  surface.  The  leave« 
of  the  apricot,peach,  and  nectarine, are  extremely 
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Bdbfe  to  be  thiiB  affected  in  the  months  of  June 
and  Joly.  The  leaf  thai  has  been  punctured 
won  bsgins  to  asBume  a  rough  and  wrinkled 
figure,  and  a  reddish  and  scrofulous  appearance, 
partieiilariy  on  the  upper  sur&oe.  Themarghis 
roll  inwards  on  the  under  side,  and  enclose  the 
eggs  which  are  scattered  irregulariy  on  the  sup- 
fin^  priog  it  a  blackish  and  granular  appear- 
iaee,  but  without  materially  injuring  its  hoalth. 
In  tbe  fine,  the  aobstanee  deposited  on  the  leaf 
b  whitish,  imparting  to  the  under  surfoce  a 
Posted  qipeaniioe;  but  not  oceanoning  tiie  red 
lad  serofulous  aspect  of  the  upper  surface  of 
the  lesf  of  the  nectarine.  In  the  poplar,  the 
cgga,  when  first  deposited,  resemble  a  number  of 
■Bsll  and  hoary  vesicles,  containing  a  sort  of 
ckar  and  cokmrleas  fluid;  the  leaf  then  beoomee 
reflected  and  folded  up,  enclosing  the  eggs»  and 
•xhibitsafew  reddish  protuberances  on  the  upper 
mftee.  llie  embryo  is  nourished  by  the  con- 
tained fluid,  and  the  hoariness  is  converted  into 
a  fine  cottony  down,  which  for  some  time  env^ 
tpei  the  young  fly.  The  leaf  of  the  lime  tree 
in  paiticalar  is  liable  to  attacks  from  insects 
when  fully  expanded,  and  hence  the  gnawed  ap- 
peaianee  it  so  <rften  ^diibits.  The  iigury  seems 
to  be  oeeasiMied  by  some  species  of  jmeenmy  do- 
posting  its  eggs  in  the  parynohema,  generally 
about  the  angles  that  branch  off  from  the  mid- 
rib. A  sort  of  down  is  produced,  at  first  green, 
and  afterwards  hoary;  sometimes  in  patches, 
aad  sometimaB  pervading  the  whole  lea^  as  in 
tba  case  of  the  vine.  Under  this  covering  the 
egparehatdied,and  then  the  younginsect  gnaws 
and  injures  the  leaf;  leaving  a  hole  or  scar  of  a 
bunt  or  singed  appearance.  Sometimes  the 
apper  surface  of  the  leaf  is  covered  with  clusters 
of  wart-like  substances.  These  seem  to  have 
their  origin  fixnn  a  puncture  made  on  the  under 
muCks,  on  which  a  number  of  openings  are 
diaooveraUe  penetrating  into  the  warts,  which 
are  rotten  and  villous  within. 

The  punctures  causing  the  gall-nuts  are  oe- 
raaioned  by  insects  chiefly  of  the  genus  Oymp8, 
These  punctures  are  made  in  some  vigorous  part 
of  the  planty  as  the  leavea^  leaf  stalks,  young 
item  or  brandies;  or  more  rarely  in  the  calyx 
orgermen.  The  parent  insect  deposits  its  egg 
there,  which  is  soon  hatched,  and  in  consequence 
of  the  perpetual  irritation  occasioned  by  the 
yoong  rasggpt  feeding  on  the  juices  of  the  plant, 
tbt  part  where  it  is  lodged  acquires  a  morbid 
degree  of  luxuriance,  frequently  swelling  to  an 
iaunodoate  size,  and  aaauming  the  most  extra- 
ordinary and  whimsical  shapes.  This  often 
bsppens  to  the  shrubby  ^>ecies  of  hawkweed 
sad  umbeUahamy  whose  stems  in  consequence 
iwdl  into  oval  knots.  Several  difierent  kinds 
of  galls  are  borne  by  the  oak,  as  those  light 
>pongy  bodies  as  big  as  walnuts,  commonly 
aUed  oak  apples:  a  red  beny4ike  excrescence 


on  its  leaves,  and  the  very  astringent  galls  brought 
from  the  Levant  for  the  purposes  of  dyeing  and 
making  ink,  which  last  are  produced  by  a  8pe« 
cies  of  oak  difierent  from  the  British.  Tlie 
oommon  dog  rose  frequently  bears  large  moss- 
like balls,  in  whose  internal  parts  numerous 
maggots  are  always  to  be  found,  till  they  become 
tiie  winged  tynipt  ro0CB,  and  eat  their  way  out. 
Many  willows  bear  round  excrescences  as  laige 
as  peas,  on  their  leaves.  The  mastic  tree  is  often 
la^i  in  the  south  of  Europe  with  large  red 
hollow  finger-like  bodies,  swarming  internally 
with  small  insects.  The  young  shoots  of  salvia 
pomftrOyWidi  other  species,  in  consequence  of  Uie 
attacks  probably  of  some  cynips,  swell  into 
large  juicy  balls  very  like  apples,  and  even 
crowned  with  rudiments  of  leaves  resembling 
the  calyx  of  that  fruit.  These  are  esteemed  in 
the  Levant  for  their  aromatic  and  acid  flavour, 
especially  when  prepared  with  sugar.  It  may 
be  remarked  that  all  these  excrescences  are  more 
add  than  the  plant  which  bears  them,  and  abo 
generally  inclined  to  turn  red;  the  acid  is  partly 
the  acetous. 

Coniftmption.  This  consists  in  a  gradual  de- 
crease of  the  energy  of  the  v^;etable  functions, 
till  at  last  decay  and  death  occurs,  and  may  arise 
from  a  barren  or  un&vourable  soil,  from  dimate, 
careleas  planting,  or  too  frequent  blossomiug 
exhausting  the  strength  of  the  plant.  Excess 
in  drought,  or  dust  lodging  on  the  leaves,  or  the 
fumes  of  deleterious  matters  floating  in  the  at- 
mosphere of  manufiiotories,  occasions  the  same 
decay,  and  not  unfrequently  the  attacks  of  nu- 
merous minute  insects. 

There  is  a  malady  which  frequently  attacks 
the  pine  tree,  called  teredo  pinorum^  which  seizes 
on  the  alburnum  and  inner  bark  chiefly,  and 
seems  to  proceed  from  long-continued  drought, 
or  firom  frost  suddenly  succeeding  mild  or  warm 
weather,  or  heavy  winds.  The  leaves  assume  a 
tinge  of  yellow  bordering  on  red,  a  great  num- 
ber of  small  drops  of  resin  exude  from  the  mid- 
dle of  the  boughs,  of  a  putrid  odour,  the  bark 
peelB  ofi;  and  the  alburnum  presents  a  livid  ap- 
pearance. The  tree  swarms  with  insects,  and 
the  disease  is  incurable,  inducing  inevitably  the 
total  decay  and  death  of  the  individual. 

Natmral  decc^.  We  have  thus  enumerated  the 
principal  diseases  to  which  plants  are  liable,  whe- 
ther from  external  injuries,  or  internal  derange- 
moit  of  structure  in  functions.  Yet  though  a 
plant  should  escape  all  these,  still  a  period  will 
arrive  when  its  several  organs  will  begin  to  ex- 
perience the  approaches  of  a  natural  decay,  the 
vital  energies  will  at  last  cease  to  act,  and  the 
plant  will  moulder  into  its  component  elements. 
We  thus  find  that  in  the  vegetable,  as  well  as 
the  animal  kingdom,  there  is  a  limit  or  term  set 
beyond  which  the  individual  cannot  pass,  al- 
though the  period  of  existence  varies  as  much 
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among  the  various  classes  and  species  of  vegeta- 
bles as  among  animals.  Thus  some  plants  are 
annuals,  and  last  for  one  season  only,  springing  up 
suddenly  from  seed,  coming  rapidly  to  maturity, 
reproducing  other  seeds,  and  scattering  them 
abroad  into  the  soil,  and  after  this  immediately 
perishing.  Such  is  the  case  with  the  various 
kinds  of  com,  as  oats,  wheat,  and  barley.  Some 
plants  continue  to  live  for  a  period  of  two  years, 
and  are  therefore  caUed  biennials,  springing  up 
the  first  year  from  seed,  and  producing  root  and 
leaves,  but  no  fruit;  and  in  the  second  year  pro- 
ducing boUi  flower  and  fruit,  as  the  carrot,  pars- 
nip, carroway.  Other  plants  are  perenniid,  last- 
ing for  many  years,  of  which  some  are  called 
under  shrubs,  and  die  down  to  the  root  every 
year;  others  are  called  shrubs,  and  are  perma- 
nent both  by  the  root  and  stem,  but  do  not  at- 
tain to  a  great  height  or  great  age ;  others  are 
called  trees,  and  are  not  only  permanent  by  both 
root  and  stem,  but  attain  to  a  great  size,  and  live 
to  a  great  age.  The  oak,  in  particular,  is  re- 
markable for  its  size  and  longevity,  taking  at 
least  one  hundred  years  to  attain  its  frill  growth, 
and  continuing  vigoiDus  for  one  or  two  hundred 
years  more  before  falling  to  decay.  But  even 
of  plants  that  are  woody  and  perennial,  there  are 
parts  which  perish  annually,  or  which  are,  at 
least,  annually  separated  from  the  individual, 
such  as  the  leaves,  flowers,  and  fruit,  leaving  no- 
thing behind  but  the  bare  caudex,  which  sub- 
mits in  its  turn  to  the  ravages  of  time.  Hence 
we  shall  consider  first  the  decay  of  the  temporary 
organs,  and  next  the  permanent  oigans,  and  con- 
sequent death  of  the  whole  plant. 

The  decay  of  the  temporary  organs,  which 
takes  place  annually,  is  a  circumstance  familiar 
to  every  one,  and  comprehends  the  fall  of  the 
leaf,  the  fiedl  of  the  flower,  and  of  the  fruit.  The 
fiftU  of  the  leaf  commences  in  most  plants  in  this 
climate  with  the  first  chill  of  autumn,  and  b  ac- 
celerated by  the  frosts  of  the  coming  winter,  that 
strip  the  forests  of  their  foliage,  and  the  face  of 
nature  of  its  green  verdure.  Yet  there  are  some 
trees  that  retain  their  foliage  throughout  the 
whole  winter,  though  changed  to  a  dull  and 
dusky  brown,  as  the  beech  tree  and  others,  that 
retain  them  in  full  verdure  till  the  ensuing 
spring,  when  they  ultimately  fidl.  These  latter 
are  known  as  evergreens.  It  was  at  one  time, 
indeed,  a  common  error,  and  perhaps  it  continues 
to  be  so  to  some  extent  still,  that  evergreens 
never  part  with'  their  leaves.  This  error  may  be 
traced  back  even  to  the  period  of  the  fabulous 
history  of  the  Greeks,  with  whose  mythology  it 
was  closely  interwoven,  at  least  in  one  particular 
example,  as  related  by  Theophrastus,  who  says 
that  in  the  country  of  Cortynia  in  Crete,  it  was  re- 
ported there  was  a  plane  tree  growing  by  a  foun- 
f  ttin  which  never  shed  its  leaves,  being  the  tree 
under  the  shade  of  which  Jupiter  is  said  to  have 


had  his  interview  with  Europa.  But  Theophres- 
tus  was  himself  acquainted  with  the  hd  of  the  iall 
of  the  leaves  of  eveigreens,  as  every  accurate  ob- 
server of  nature  must  be,  though  they  do  not  ac- 
tually Mi  till  the  young  leaves  have  begun  to 
appear,  so  that  trees  of  this  sort  are  never  left 
wholly  without  leaves,  which  it  was  hence  sup- 
posed they  never  shed.  In  warm  climates  it  it 
said  that  many  plants  retain  their  leaves  for 
several  years;  but  in  temperate  and  polar  di- 
mates  there  aie  no  such  plants  to  be  found. 

Such  is  the  fact  of  the  annual  &11  of  the  leavea. 
But  the  cause  of  their  fidl  has  been  an  inquiry 
which  has  bafiled  the  attempts  of  the  botanist 
to  explain.  Du  Hamel  minutely  considered  this 
subject  without  arriving  at  any  very  definite 
conclusion.  He  observed  that  leaves  which  fiJl 
the  soonest  tran^ire  the  most,  and  are  conse- 
quently the  soonest  exhausted,  and  rendered  un- 
fit to  diachai^  their  frmctions,  so  that  the  period 
of  the  fidl  of  the  leaves  of  different  species  is  pro- 
bably in  proportion  to  their  capacity  for  tran- 
spiration. Their  fall  is  accelerated  by  frost  or  ex- 
cessive heat,  followed  by  rain.  It  is  also  acceler- 
ated, if  not  actually  induced,  by  the  structure  of 
the  pedicle,  which  is  very  different  from  that  of 
the  branch,  having  no  prolongation  of  pith,  and 
nothing  analogous  in  its  mode  of  insertion,  not 
in  its  external  figure,  which  is  divisible  into  an 
upper  and  under  surface,  resembling  the  figure ' 
of  the  leaf.  He  compares  the  union  of  the  leaf 
and  stem  to  that  of  the  joints  of  the  lime  twig, 
whicli,  at  a  certain  period  of  its  growth,  are 
stronger  than  its  intemodia,  but  which  really 
give  way  after  a  frost.  The  comparison,  however, 
throws  but  little  light  on  the  subject,  as  the  il- 
lustration is  itself  to  the  fiill  as  dark  as  the  thing 
to  be  illustrated ;  but  he  offers  an  additional  con- 
jecture, which  is  considerably  more  luminous. 
When  the  sap  b^ns  to  flow  less  plentifully,  the 
leaves,  to  whose  vigour  a  great  supply  is  neces- 
sary, soon  become  dry,  and  consequently  less  fit 
to  convey  it.  But  it  is  known  that  the  branches 
grow  in  thickness  after  they  have  ceased  to  grow 
in  length,  which  must  necessarily  occasion,  in 
some  degree,  a  disruption  of  the  fibres  of  the  foot 
stalk  and  stem,  a  branch  at  the  point  of  articula- 
tion, and  hence  the  leaf  loses  its  hold  and  falls. 
This  is  certainly  a  very  plausible  conjecture, 
though  it  may  be  doubted  whether  this  explica- 
tion will  apply  to  the  case  of  evergreens  or  of 
plants  in  warm  climates,  that  retain  their  leaves 
for  several  years.  It  is  not,  therefore,  altogether 
satisfactory,  and  hence,  accordingly,  other  expla- 
nations have  been  offered.  That  of  Willdenow 
is  as  follows :  As  the  sap  is  conveyed  to  the  leaves 
in  greater  abundance  during  the  summer,  the 
vessels  of  the  petiola  become  gradually  more 
woody,  as  well  as  the  whole  of  the  leaf.  The 
sap  consequently  stagnates,  and  at  last  the  bond 
of  union  between  the  leaf  and  stem  is  dried  np 
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aid  cneks.     The  wound  that  the  stem  thus  re- 
cetTet  dcatrizee  before  the  petiola  separates,  and 
the  petiola  separates  at  last  in  consequence  of  the 
interrupted  connection  between  the  leaf  and  stem 
which  the  crack  has  occasioned.     This,  it  must 
be  confessed,  does  not  make  up  for  the  deficiencies 
of  the  hypothesis  of  Dn  Hamel ;  for  in  the  first 
pbee,  there  b  no  proof  that  the  bond  of  union 
between  the  leaf  and  stem  cracks  in  the  manner 
here  supposed ;  and  even  upon  the  supposition 
of  its  being  the  &ct,  it  is,  in  the  second  place, 
extremely  improbable  that  the  petiola  should, 
after  the  racking  of  this  bond  of  union,  still  con- 
tinue attached  to  the  stem  till  the  wound  thus 
occasioDed  has  cicatnzed,  because,  when  the  ori- 
ginal Ixmd  of  union  cracks,  there  remains  no 
other  attachment  by  which  the  petiola  is  to  re- 
tain its  hold,    inrilldenow  quotes  another  expla- 
nation by  Yorlick :  The  leaf,  which  possesses  a 
peculiar  ritality  within  itself,  though  dependent 
npoo  the  vitality  of  the  plant,  and  generaUy  of 
diorter  duration,  dies  when  it  reaches  maturity ; 
luod  the  plant  being  able  to  exist,  for  a  time, 
without  leaves,  throws  off  the  dead  leaf,  as  the 
animal  throws  off  the  dead  part  from  the  sound 
porL    But  the  peculiar  vitality  which  the  leaf 
is  here  supposed  to  possess  seems  to  me,  says  Dr 
Kdth,  to  be  altogether  a  groundless  assumption, 
and  an  unphilosophical  multiplication  of  causes 
without  any  apparent  necessity.    Is  it  not  rather 
the  individual  vitality  of  the  plant  extended  to  a 
perishable  oigan,  and  again  withdrawn  when  that 
oigan  has  discharged  its  destined  functions,  or 
become,  by  disease  or  decay,  unfit  for  the  pur- 
poses of  vegetation  ?    This  is  perhaps  a  better 
founded  supposition  than  the  former,  though  the 
reference  to  the  phenomenon  of  the  throwing  off 
of  the  dead  part  from  the  sound  in  the  animal  sub- 
ject, is  sufficiently  well  adapted  to  the  purposes 
of  illustration,  and  the  analogy  sufficiently  strik- 
ing, at  least  under  some  of  its  aspects,  to  warrant 
its  introduction ;  for  which,  or  for  similar  reasons, 
Sb  J.  £.  Smith  gives  his  sanction  to  the  opinion 
of  Yoilick,  which  he  had  himself  indeed  been  pre- 
viously led  to  adopt,  though  he  was  anticipated  in 
the  publication.   The  notion  was  first  suggested  to 
him  by  some  remarks  of  Mr  Fairbum  of  Chel- 
sea, who  had  observed  that,  in  the  transplanting 
of  trees,  if  the  injury  extends  suddenly  beyond 
the  ka^  then  the  leaf  remains  firmly  attached  to 
the  twig,  even  though  dead ;  but  when  the  leaves 
slooe  are  aflPected,  and  the  vital  eneigy  acting 
^"ith  full  force  in  the  branch,  the  leaves  are 
'thrown  off,  or  &U  on  the  slightest  touch ;  hence 
Sir  J.  £.  Smith  concludes  that  leaves  are  thrown 
off  by  a  process  similar  to  that  of  the  sloughing 
of  discarded  parts  in  the  animal  economy.      It 
^  not,  however,  seem  quite  evident  to  me, 
continues  Dr  Keith,  that  the  idea  of  sloughing  is 
comprehended  in  the  opinion  of  Yorlick.  Slough- 
ing  in  the  animal  economy  is  the  exertion  of  that 


power  by  which  the  vital  energy  is  capable  of 
throwing  off  a  part  that  has  accidentally  become 
diseased,  and  imfit  for  discharging  the  functions 
to  which  it  was  originally  destined,  but  not  that 
power  by  which  it  is  capable  of  throwing  off  a 
distinct  organ,  intended  by  nature  to  be  finaUy 
separated  from  the  individuaL  Now,  in  the  case 
of  the  disfoliation  of  the  plant,  there  is,  for  the 
most  part,  no  disease,  but  merely  a  gradual  and 
natural  decay,  which  reduces  the  leaf  to  a  state 
indeed  no  longer  fit  for  the  purposes  of  v^^eta- 
tion,  but  to  which  it  was  intended  by  nature  to 
be  reduced,  for  the  purpose  of  facilitating  its  se- 
paration firom  the  plant;  and  hence  it  always 
separates  in  a  determinate  manner,  and  at  a  de- 
terminate point,  namely,  at  the  base  of  the  foot 
stalk,  which  fonns  as  it  were  a  sort  of  natural 
joint,  to  which  there  is  nothing  analogous  in  the 
case  of  sloughing.  If  this  were  not  the  fact,  it 
might  be  expected  that  a  part  of  a  leaf,  or  even 
tlie  whole  of  it,  should  occasionally  become  per- 
manent as  well  as  the  branches,  though  no  such 
thing  has  ever  yet  happened.  In  the  sloughing 
of  the  diseased  part  there  is  yet  another  circum- 
stance coinciding  with  the  eoialogy  that  is  here 
instituted.  The  part  supplying  the  place  of  the 
slough,  on  throwing  it  off,  is  formed,  or  exists 
already  formed,  immediately  beneath  it,  and  is 
precisely  of  the  same  character  with  what  the 
slough  originally  was,  which  slough  it  pushes 
off  as  it  comes  itself  to  maturity,  or  acquires 
strength  sufficient  for  the  effort.  But  the  leaves 
fiall  off,  when  they  have  reached  maturity,  of 
their  obh  accord,  without  being  at  all  pushed 
off  by  the  new  ones,  which  are  yet  merely  in 
embryo,  and  do  not  even  occupy  the  place  of  the 
old  leaves,  but  are  only  formed  contiguous  to 
them,  except  in  the  case  of  the  plane  tree,  the 
new  leaf  of  which  is  formed  precisely  under  the 
base  of  the  foot  stalk  of  the  old  leaf;  and  yet  wo 
would  not  call  the  fall  of  that  leaf  sloughing,  be- 
cause the  new  leaf  does  not  after  all  push  off  the 
old  one,  and  because  there  is  here,  as  in  other 
cases,  the  same  natural  articulation  uniting  the 
leaf  to  the  branch  or  stem,  and  rendering  it  a 
distinct  oigan,  that  is  ultimately  and  spontane- 
ously to  detach  itself  from  the  plant.  Not  that 
there  exists  no  example  whatever  of  vegetable 
sloughing, which  the  same  tree  will  also  fumisli, 
in  the  annual,  or  rather  continual,  exfoliation  of 
its  bark ;  but  that  the  fall  of  the  leaf  does  not 
seem  to  afford  that  example.  I  con  see  an  ob- 
jection, adds  Dr  Keith,  that  may  be  uiged  against 
the  above  argument,  from  the  f^t  of  the  slough- 
ing of  the  actual  skin  of  the  snake  and  other 
species  of  serpents,  which  may  be  regarded  as  a 
distinct  organ.  But  although  the  skin  of  tho 
snake,  or  of  any  other  animal,  may  be  regarded 
as  a  distinct  organ,  yet  it  must  be  in  a  light  very 
different  frx>m  that  of  an  oigan  attached  to  the 
body  of  a  plant  or  animal  by  a  natural  joint  or 


Digitized  by 


Google 


136 


HISTORY  OF  THE  YBGBTABLB  KINGDOM. 


nrticulation>  ihat  comes  asunder  of  its  own  ac- 
cord, for  the  skin  of  the  animal  in  question  is 
forced  off,  in  the  manner  of  a  slough,  merely  by 
means  of  the  formation  of  a  new  skin  beneath  it, 
which  has  already  taken  the  place  of  the  old  skin 
in  the  living  system,  and  to  which  it  has  just 
been  shown  tluit  there  exists  nothing  whatever 
analogous  in  the  &11  of  the  leaf;  so  that,  after 
all,  the  best  reason  we  can  give  is,  perhaps,  that 
the  leaves  fall  in  consequence  of  their  being  worn 
out,  and  no  longer  necessary  to  the  immediate 
process  of  vegetation,  which  is  evidently  divisible 
into  annual  stages,  commencing  with  the  ap- 
proach of  spring,  and  terminating  with  the  re- 
turn of  winter,  which  is  to  the  vital  principle  ap- 
parently a  period  of  rest.  If  it  is  necessary, 
however,  to  attempt  an  explanation  of  the  pro- 
cess by  which  the  leaf  is  made  ultimately  to  de- 
tach itself  from  the  plant,  it  may  be  observed, 
that  it  consists  wholly  in  the  change  that  is  ef- 
fected in  the  articulation  uniting  the  foot  stalk 
to  the  branch,  as  is  evident  from  the  remarks  of 
Mr  Fairbum ;  for  in  the  case  in  which  the  in- 
jury extends  suddenly  beyond  the  leaf,  the  leaf 
may  wither  and  decay^  but  will  not  fall  off,  be- 
cause the  articulation  has  not  been  duly  pre- 
pared, and  because  the  vital  energy  can  now  no 
longer  act  upon  it  frt>m  the  intervention  of  the 
dead  or  diseased  portion  of  the  plant,  beyond 
which  it  has  vnthdrawn  itself.  But  in  the  na- 
tural process  of  Tegetation  the  necessary  change 
is  effected  by  the  leaf  on  the  one  hand,  in  its 
yielding  to  die  influence  of  physical  or  chemical 
agencies,  and  withering.and  shrinking  into  nar- 
rower compass  when  the  usual  supply  of  sap  is 
no  longer  transmitted  to  it,  and  by  the  vital 
energy  on  the  other,  in  its  controlling  and  di- 
viding of  chemical  agencies,  so  as  to  flEKrilitate  the 
final  detachment  of  the  foot  stalk,  and  form  the 
scar  necessary  to  its  own  protection.  And  this 
effect  Lb  brought  about  by  the  conversion  of  the 
substance  that  cements  the  respective  fibres  of 
the  leaf,  stalk,  and  branch  together,  from  a  soft 
and  glutinous  to  a  dry  and  brittle  consistence, 
analogous  to  the  change  that  takes  place  in  the 
seams  of  the  valves  of  ripening  capsules  or  peri- 
carps, so  that  the  leaf  fiills  at  last  merely  by  force 
of  its  own  weight,  or  of  the  slightest  breath  of 
wind,  but  without  the  intervention  of  any  pre- 
vious chink  or  crack.  If  it  be  necessary  to  il- 
lustrate the  £Bdl  of  the  leaf  by  any  analogous  pro- 
cess in  the  animal  economy,  it  may  be  compared 
to  that  of  the  shedding  of  the  antlers  of  the  stag, 
or  of  the  hair  or  feathers  of  animals,  whidi 
being,  like  the  leaves  of  plants,  distinct  and  pe- 
culiar organs,  foil  off,  and  are  annually  renewed, 
but  do  not  slough. 

The  flowers  which,  like  the  leaves,  are  only 
temporary  organs,  are  for  the  most  part  very 
short  lived;  for  as  the  object  of  their  production 
is  merely  that  of  effecting  the  impregnation  of 


the  germs,  that  object  is  no  sooner  attained  thao 
they  begin  again  to  give  indications  of  decay, 
and  speedily  &11  from  the  plant,  so  that  the  most 
beautiful  part  of  the  vegetable  is  also  the  most 
transient.  The  flower  of  the  night-blowing 
cereus,  the  most  magnificent  of  all  flowers,  no 
sooner  expands  than  it  begins  to  decay,  and  be- 
fore the  sun  has  risen  upon  it  its  beauty  is  gone 
The  flowers  of  the  poppy  and  tulip,  though  ver^' 
gaudy,  are  very  short  lived,  and  the  beautifiil 
blossom  of  our  fruit  trees  soon  begins  to  iSide. 
The  scene  often  continues  beautiful  indeed,  both 
in  the  landscape  of  nature  and  of  art;  but  that  is 
more  owing  to  the  succession  of  blossoms  on  the 
same  or  on  different  plants,  than  to  the  perman- 
ency of  individual  blossoms.  And  so  also  of 
the  flowers  that  adorn  the  fields  or  meadows; 
they  spring  up  in  perpetual  succession,  but  ars 
individually  of  very  short  duration. 

The  fruit  which  begins  to  appear  conspicaous 
when  tlie  flower  faUs,  expands  and  increases  in 
volume,  and  assuming  a  peculiar  hue  as  it  ripens, 
ultimately  detaches  itself  from  the  parent  plant, 
and  drops  into  the  soil.  But  it  does  not,  in  all 
cases,  detach  itself  in  the  same  manner;  thus  in 
the  bean  and  pea,  the  seed  vessel  opens  and  lets 
the  seeds  fiill  out;  while  in  the  apple,  pear,  and 
cherry,  the  fruit  faUs  entire,  enclosing  tlie  seed 
which  escapes  when  the  pericarp  decays.  Most 
fruits  ML  soon  after  ripening,  as  the  cherry  and 
apricot,  if  not  gathered ;  but  some  remain  long 
attached  to  the  parent  plant  after  being  frilly 
ripe,  as  in  the  case  of  the  fruit  of  cratcsgui  and 
uamymusy  wliich  may  be  seen  in  the  hedges  in 
the  midst  of  winter;  and  of  mespUuSy  w^hich 
continues  till  the  succeeding  spring.  But  these, 
though  tenacious  of  their  hold,  detach  them- 
selves at  last  as  well  as  all  others,  and  bury 
themselves  in  the  soil  about  to  give  birth  to  new 
individuals  in  the  germination  of  the  seed.  The 
fall  of  the  flower  and  fruit  is  accounted  for  in 
the  same  manner  as  that  of  the  leaf. 

Such  then  is  the  process  and  probable  cause 
of  the  decay  and  detachment  of  the  tempozary 
organs  of  the  plant.  But  there  is  also  a  period 
beyond  which  even  the  permanent  organs  them- 
selves can  no  longer  carry  on  the  process  of 
vegetation.  Plants  are  afi^oted  by  the  infirmi- 
ties of  old  age  as  well  as  animals,  and  are  found 
to  exhibit  similar  symptoms  of  approaching 
dissolution.  The  root  refuses  to  imbibe  the 
nourishment  afforded  by  the  soil ;  or  if  it  does 
imbibe  a  portion,  it  is  but  feebly  propelled,  and 
partially  distributed  through  the  tubes  of  the 
alburnum;  the  elaboration  of  the  sap  is  now  af- 
fected with  difficulty,  as  well  as  the  assimilatioa 
of  the  proper  juice,  the  descent  of  vriiich  b 
almost  totally  obstructed :  the  bark  becomes 
thick  and  woody,  and  covered  with  moss  or 
lichens;  tlie  shoot  becomes  stunted  or  diminutive; 
and  the  fruits  palpably  d^;enerate  both  in  quan- 
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tHj  and  quality.  The  terminal  or  smaller 
bfaadMifint  fiide  and  decay,  and  then  the  hunger 
bnodiea,  together  with  the  trunk  and  root.  The 
Tcgetali?e  enei^ee  gradually  decline,  and  at  last 
totally  cease.  At  last  the  whole  solid  mass  of 
the  plant,  acted  on  by  the  sorrounding  elements^ 
moalderB  down  and  mingles  with  the  dust  from 
wUeh  it  originally  ^rang.  Such  is  at  last  the 
fiite of  the  agod  oak,  as  well  as  the  fragil  weed; 
eaeh  has  its  allotted  span;  but  in  the  present 
itita  of  physiological  knowledge,  it  would  be 
ottcriy  fain  to  attempt  a  solution  of  the  mys- 
toiovs  cease. 


CHAP.  XXI. 


TBaKTABLB  PRODUCTS. 


Tn  ample  or  Momentary  substances  which 
enter  into  tiie  compoation  of  all  regetables,  are, 
as  we  hare  already  shown,  confined  to  a  very 
mall  number.  Oxygen,  hydrogen,  nitrogen, 
carbon.  Erne,  silex,  alumina,  magnesia,  potash, 
soda,  iron,  forming  the  greater  part  of  the  list. 
PUnta,  howerer,  are  endowed  with  the  powers 
of  Msimilating  and  combining  these  various  sub- 
atanoes  into  compounds,  assuming  yarious  forms 
ind  properties.  The  chief  of  these  Tegetable 
compounds  are  gum,  sugar,  fiuina  or  starch, 
ghiten,  albumen,  fibrina,  extract,  tannin,  colour- 
ing matter,  bitter  principle,  narcotic  principle, 
aloohol,  acids,  oils,  wax,  resins,  gum  resins, 
twhams,  camphor,  caoutchouc,  cork,  lignin  or 
woody  fibre,  sap,  proper  juice ;  while  the  simple 
or  imoombined  products  are  carbon  or  charcoal, 
tbe  nuneral  alkalies,  earthy  and  metallic  oxides. 

Gum,  This  is  a  substance  which  flows  spon- 
tsoeonaly  from  the  bark  and  leaves  of  many 
plants.  It  is  at  first  a  viscid,  transparent,  and 
tasteless  fluid ;  and,  on  exposure  to  the  atmos- 
pbere,  gradually  solidifies  into  a  mass.  Gum 
u  produced  abundantly  from  many  of  our  fruit 
tiees,  especially  those  which  have  stone  kernels, 
ssths  cberry  and  plum.  It  flows  from  fissures 
in  the  bark,  and  sometimes  firom  the  fruit  itself. 
Some  plants  do  not  dischai^  it  spontaneously; 
M  from  those  it  may  be  extracted  by  macera- 
tion in  water.  There  are  several  varieties  of 
S^  known  under  the  name  of  gum  Arabic, 
gim  tragacanth,  cherry  tree  gum,  and  mucilage. 

Ovm  Arabic  is  obtained  from  the  mimosa 
*Meo,  a  native  of  the  interior  of  Africa,  and  of 
^nbia,  from  whence  it  has  obtained  Its  name. 
^i«n  Senegal,  an  exactly  similar  gum,  is  pro- 
c^ncdfromocociaMTAt.  It  comes  to  this  country 
in  iiregnlar  globules,  or  masses ;  is  hard,  brittle, 
*nd  when  pure  almost  colourless,  or  of  a  slight 
■traw-colour,  and  transparent.    It  readily  dis- 


solves in  water,  forming  an  adherive  and  emol- 
lient mucilage;  and  if  left  exposed  to  the  air. 
will  again  soon  form  into  a  hard  mass,  in  the 
evaporation  of  the  water.  It  is  insoluble  in  alco- 
hol. 

By  chemical  analyns,  100  parts  of  gum  Arabic 
contain  the  following  elementary  matters : 

Carbon 42.23 

Oxygen 60.84 

Hydrogen 6.93 

Saline  and  earthy  matter,  a  small  quantity. 

Gum  tragaeafUh.  This  substance  b  obtained 
from  cutragalus  tragacarUhay  a  thorny  shrub, 
which  grows  abundimtly  in  the  islands  of  the 
Levant.  The  gum  exudes  spontaneously  from 
the  stem  and  branches.  In  appearance,  it  re- 
sembles gum  Arabic,  and  is  nmilar  to  it  in  its 
other  properties,  though  less  transparent,  and  less 
soluble  in  water.  It  comes  to  this  country  in 
thin  twisted  plates  or  cakes. 

Cherry  tree  gum^  is  obtained  fix>m  the  prunus 
aviumy  and  other  similar  species,  and  indeed, 
frrom  all  trees  bearing  stone  fruits,  from  the  bark 
of  which  it  spontaneously  flows.  It  is  in  all 
essential  points  of  similar  properties  to  the  fore- 
going gums ;  but  rather  more  easily  melted  by 
heat.  This  gum  contains  a  peculiar  substance, 
called  eerasin.  Mucilage  is  found  in  the  roots 
and  leaves  of  bulbous  rooted  and  succulent 
plants,  such  as  the  bulbs  of  the  hyacinth,  and 
leaves  of  the  marshmallow,  {mdlva  sylvestris;) 
it  is  found  also  abundantly  in  lintseed,  and  in 
several  other  oily  seeds.  It  may  be  extracted 
also  fr*om  many  of  the  lichens  by  maceration 
in  water,  and  separated  by  the  addition  of  sul- 
phuric acid. 

Gum  and  mucilage,  though  insipid  to  the 
taste,  contain  highly  nutritive  qualities  and  form 
a  useful  diet  in  some  kinds  of  diseases  and  par- 
ticular states  of  the  digestive  organs.  Gums  are 
also  externally  used  in  the  arts,  particularly  in 
calico  printing,  in  which  the  printers  use  them 
to  give  consistency  to  their  colours,  and  to  prevent 
their  spreading  on  the  cloth.  Gums  are  used  as 
convenient  adhesive  fluids  for  pasting  substances 
together.  A  simple  solution  of  gum  in  water, 
with  the  addition  of  a  little  spirit  of  lavender, 
to  prevent  the  acetous  fermentation,  is  the  most 
convenient  for  all  purposes  of  this  kind.  Gum 
also  gives  thickness  to  ink,  and  promotes  the 
intiinate  mixture  of  its  particles.  In  medicine 
it  is  also  used  extensively. 

Sugar,  This  important  article  is  found  in  tlie 
juices  of  a  great  many  vegetables,  but  in  greatest 
abundance  in  the  sugar  cane,  {arunda  eacchari- 
fera^)  from  which  the  sugar  of  commerce  is 
manufactured.  This  cane,  when  it  has  arrived 
at  its  proper  state  of  maturity,  is  found  to  be 
fiill  of  a  sweet  juice.  In  this  state  it  is  taken 
and  bruised  between  the  rollers  of  a  mill,  the 

8 

Digitized  by  VjOOQIC 


138 


HISTORY  OP  THE  VEGETABLE  KINGDOM. 


expressed  juice  is  collected  and  put  into  boilers, 
and  mixed  with  a  proportion  of  lime,  to  absorb 
the  excess  of  acid;  then  it  is  boiled  for  some 
time,  care  being  taken  to  clear  away  the  scum, 
which  accumulates  on  the  top.  When  the 
boiling  has  been  continued  sufficiently  long  to 
convert  the  juice  into  a  thickish  syrup,  it  is 
drawn  off,  and  placed  in  shallow  vessels  to  cool. 
The  thinner  piui,  or  the  molasses  being  drawn 
off  by  small  holes,  a  mass  of  crystallized  sugar 
remains.  This  is  the  raw  sugar  of  commerce, 
which  has  a  brown  colour  -and  peculiar  odour; 
when  further  purified  it  becomes  the  white  or 
loaf-sugar.  Thus  obtained,  it  has  a  sweet  luscious 
taste,  but  no  smell :  when  perfectly  pure  it  is 
white,  and  somewhat  transparent.  On  exposure 
to  a  moist  atmosphere,  it  absorbs  moisture;  but 
is  not  otherwise  alteied.  It  is  very  soluble  in 
water,  boiling  water  dissolving  its  own  weight 
of  sugar.  It  is  soluble  in  alcohol,  and  in  the 
acids,  though  in  a  less  degree.  Concentrated 
acids  are  capable  of  decomporing  it.  Its  ele- 
mentary composition  consists  of 

Oxygen 64.7 

Hydrogen     ...'....,    7.8 
CarboQ 27.5 

100. 

Many  other  plants  contain  also  a  large  propor- 
tion of  sugar.  The  American  maple  (ac&r  sa^ 
charinumy)  at  particular  seasons  of  the  year,  af- 
fords a  juice  highly  saccharine.  For  the  pur- 
pose of  manufiEicturing  sugar,  early  in  spring  a 
slanting  hole  is  bored  in  the  trunk  of  the  tree, 
and  the  juice  is  collected  in  pitchers.  A  tree  of 
ordinary  size,  will  yield  from  1^  to  200  pints 
of  juice  in  the  season.  This  juice  is  mixed  with 
lime,  and  boiled;  when  after  due  evaporadon, 
CT3r8tals  of  sugar  are  deposited  in  the  proportion 
of  about  1  lb.  sugar  to  40  pints  of  sap.  The 
sugar  in  its  qualities  neariy  resembles  that 
procured  from  the  sugar-cane.  Grapes  also 
yield  a  sugar  when  treated  with  potash;  but 
owing  to  the  qtiantity  of  acid  in  the  fruit,  its 
taste  is  not  found  veryagreeable.  Ck>mmon  beet 
root,  (&0to  vufyiaris)  also  yields  a  large  quantity 
of  saccharine  juice,  which,  by  skilful  manufiio- 
ture,  can  be  made  into  very  good  sugar;  and 
during  the  war  with  Britain,  this  manufticture 
was  extensively  cultivated  in  France,  by  the  ex- 
press commands  of  Bonaparte,  who  strictly 
excluded  all  products  of  British  colonial  impor- 
tation. Sugar  has  also  been  procured  from  many 
other  plants;  from  the  birch  tree,  sycamore, 
bamboo,  maise,  American  aloe,  cocoa  nut,  and 
walnut ;  frx>m  the  roots  of  the  parsnip,  carrot, 
turnip,  cow  parsnip,  and  from  the  nectaries  of 
most  flowering  plants.  The  farina  of  wheat  and 
potatoes,  when  treated  with  concentrated  sul- 
phuric acid,  will  also  yield  a  saccharine  pro- 
duct 


Sugar  is  highly  esteemed  as  an  article  of  food 
not  only  by  man  but  by  most  animaJa.  Bees 
extract  it  from  the  nectaries  of  plants,  and  store 
it  up  in  cells  where  it  becomes  honey.  Besides 
being  highly  grateful  to  the  palate,  it  is  found 
to  be  a  nutritious  food;  but  perhaps  more  so 
when  combined  in  the  natural  state  in  vegetables, 
than  when  highly  concentrated  and  refined  by 
the  art  of  man.  It  was  at  one  time,  especiiAy 
in  the  form  of  honey  much  used  in  medicine; 
but  has  now  been  found  to  possess  no  medicinal 
virtues,  its  use  being  confined  to  a  vehicle  for 
the  exhibition  of  more  active  drugs. 

Farina  or  Starch,  This  substance  exists  in 
the  seeds  and  bulbs  of  many  vegetables,  and 
may  be  readily  obtained  by  taking  a  quantity 
of  wheaten  flower,  and  kneading  it  under  the 
flow  of  a  stream  of  water.  When  the  kneading 
has  proceeded  so  far  that  the  water  is  no  longer 
tinged  of  a  white  colour,  this  water  is  allowed 
to  settle,  and  in  a  few  hours  a  pure  white  mass 
will  be  found  at  the  bottom,  which,  when  dried 
and  powdered,  becomes  starch.  This  snbstanee 
may  also  be  proeured  by  grinding  down  potatoes 
in  a  quantity  of  water,  allowing  time  for  the 
starch  to  subdde  to  the  bottom,  and  then  pouiizig 
ofi^  the  other  matters  above.  Starch  is,  in  its 
dry  state,  a  fine  white  powder,  tastekas  and  in- 
odorous. It  is  only  partially  soluUe  in  coJd 
water,  and  forms  with  it  a  white  emulsion;  with 
boilii^  water,  it  forms  a  thick  and  tenaoeons 
pae^.  If  thrown  upon  a  plate  of  red  hot  iron, 
it  bums  with  a  slight  explosion,  leaving  scarcely 
any  residuum  behind.  Its  component  elements 
are. 

Carbon 43^ 

Oxygen .49.68 

Hydrogen 6.77 

100. 

On  reverting  to  the  analysis  of  sugar,  it  will  be 
se^i  how  very  neariy  both  substances  coindde 
in  their  composition;  and,  indeed,  starch  may  be 
converted  into  sugar  by  diminishing  the  propor- 
tion of  carbon,  and  augmenting  that  of  oxygen* 
and  hydrogen.  This  may  be  done  artificially, 
by  the  addition  of  an  acid,  as  the  sulphuric;  and 
is  exemplified  in  the  germination  of  seeds,  es- 
pecially in  the  conversion  of  barley  into  malt. 
This  grain  contains  a  great  proportion  of  starch, 
which,  absorbing  oxygen  in  the  germinating 
process,  and  giving  out  carbonic  acid,  U  finally 
converted  into  sugar.  Potatoes  also,  if  exposed 
to  a  degree  of  cold  that  destroys  their  vital  en- 
eigy,  immediately  undergo  a  fermentation,  and 
their  starch  is  converted  into  sugar.  Starch 
is  also  obtained  from  the  pith  of  several  species 
of  palms  of  the  Molucca  and  other  East  Indian 
islands.  For  this  purpose,  the  stems  of  such 
palms  are  cut  into  longitudinal  pieces  of  ax  feet 
in  length,  so  as  to  expose  their  pith,  which  is 
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taken  out,  pounded,  and  mixed  with  cold  water. 
After  a  few  hours  the  starch  collects  as  a  sedi- 
ment at  the  bottom  of  the  yessel,  and  the  fluid 
abore  is  poured  off.  This  is  the  sago  of  the 
shops,  llie  roots  of  the  orchis  tribe  afford  a 
starch  called  mdopand.  cassava;  it  is  prepared  from 
the  root  of  the  poisonous  Jatrcpha  manchaiy  a 
natire  of  America.  The  husks  of  oats  also^ 
treated  by  maceration  in  water,  afford  a  starch 
whidi  in  Scotland  is  used  as  an  article  of  food 
ealled  sowins.  Parmentier  enumerates  a  list 
of  pkota^  from  the  roots  of  which  starch  may 
be  made,  among  which  are  the  following : 


ArctniBkppa 

Atn(*bdbdoniia 

CokUankaatinimale 

Scnpfanhrk  nodosa 
Subueotecraleiis 

_.    .. nitnrr 

Imperatoria  oetruthiam 
Hjosciainas  niger  " 
Romex  obtudfolms 

Anun  maoulatam 
Iris  pBeadaooras 

foetidusima 

Orobas  tuberocus 

in  the  following  seeds : 

ChestDot 

Horse-chestnut 

Peas 

Beans 

Aeons 

Orekkmoria 
mudik 

Stardi  is  also  foond 

Wheat 

Bariey 

OaU 

Bee 

Make 

MUleiteed 

Various  other  substances  somewhat  similar  to 
starch  hare  been'  discovered  by  chemists^  such 
uhordeinJnm  barley,  and  lichnein  from  Iceland 
men.  Starch  is  one  of  the  ingredients  of  all 
food  derired  from  yegetable  grdns,  grasses,  &c.; 
and  forms  a  nutritive  diet  both  for  man  and  many 
animals.  The  latter  feed  upon  it  in  that  state 
in  iHluch  nature  presents  it;  but  man  prepares 
and  cooks  it  so  as  to  render  it  pleasing  to  his 
taste,  and  more  easUy  assimilated  into  his  sys- 
tem. In  the  arts  starch  is  used  to  a  considerable 
extent,  in  stiffening  linen  goods,  and  preparing 
them  for  taking  on  or  rejecting  particular  dyes. 
WafieiB  are  also  made  of  paste,  and  many  trinkets 
and  ornaments. 

GluUn,  That  portion  of  the  flower  of  wheat 
which  remains  insoluble  after  the  application  of 
water  in  making  starch,  is  called  gluten.  It  is  of  a 
daU,  white,  or  brown  colour,  tough,  elastic,  taste- 
kn  bat  possessed  of  apecuUarfrdntsmell.  It  is 
soluble  in  the  acids  and  alkalis;  but  insoluble  in 
water  and  alcohol.  When  exposed  to  the  at- 
mosphere it  becomes  hard  and  tough,  assumes  a 
dark  brown  colour,  with  a  slight  degree  of  trans- 
parency, resembling  animal  gine;  but  it  is  brittle, 
and  breaks  like  a  piece  of  glass.  When  kept  in 
a  damp  situation  it  undergoes  a  kind  of  fermen- 
tation, in  which  it  swells  and  emits  air  bubbles, 
c<m98ting  of  hydrogen  and  carbonic  acid  gas. 
When  exposed  in  a  dry  state  to  heat,  it  cracks, 


swells,  and  melts,  and  exhales  a  fetid  odour,  burn- 
ing like  horns  or  feathers.  When  distilled  it 
yields  ammonia  and  an  empyreumatic  oil,  and 
leaves  a  charcoal  that  is  with  difficulty  reduced 
to  ashes.  Gluten,  then,  in  many^of  its  charac- 
teristics, resembles  closely  animal  jelly,  particu- 
larly in  its  fermentation  and  destructive  distilla- 
tion, and  in  its  containing  a  portion  of  nitrogen. 
Gluten  is  found  in  a  great  proportion  of  vege- 
table substances,  as  well  as  in  wheat.  Rowelle 
found  it  existing  in  the  green  fecula  of  plants; 
and  Proust  detected  it  in  peas^  beans,  barley, 
rye,  acorns,  chestnuts^  horse-chestnuts,  apples, 
quinces,  elder-berries,  grapes ;  in  the  leaves 
of  rue,  cabbage,  cresses,  hemlock,  borage,  safiron, 
and  in  the  petals  of  the  rose.  As  regards  the 
food  of  man  it  seems  one  of  the  most  important 
of  vegetable  products,  especially  in  the  forma- 
tion of  wheaten  bread,  the  great  staple  of  life. 
It  is  also  used  in  forming  cements,  and  as  a 
ground  for  varnishing.  Gluten  has  been  resolved 
by  chemists  into  four  distinct  principles :  albth 
men^  emulsion,  mudn,  and  gluten. 

AUmmm.  Animal  albumen  is  a  glairy,  taste- 
less fluid,  exemplified  in  the  white  of  an  egg. 
Its  existence,  in  vegetables,  was  first  announced 
by  Fourcroy,  and  afterwards  confirmed  by  Van- 
quelin,  who  pointed  it  out  on  the  dried  juice  of 
the  papan  tree,  a  plant  indigenous  to  India  and 
the  isle  of  France.  A  specimen  of  this  juice, 
which  often  exudes  from  the  tree,  in  a  viscid 
and  milky  state,  was  brought  to  Paris  by  Char- 
parbier  after  being  evaporated  to  dryness,  and 
presented  to  Vauquelin.  It  was  somewhat  yel- 
lowish and  semi-transparent,  and  its  taste  was 
sweetish;  but  it  had  no  smell.  When  it  was 
subjected  to  maceration  in  cold  water,  the  greater 
part  of  it  was  dissolved.  Tho  solution  frothed 
with  soap,  and  was  cof^^ulated,  and  rendered 
white  by  the  addition  of  nitric  acid.  When 
boiled  it  precipitated  white  flakes,  which  were 
coagulated  albumen,  possessing  all  the  properties 
by  which  it  b  distinguished  in  animals;  disen- 
gaging ammonia,  by  burning  and  yielding  at  the 
same  time  carbonic  add  and  water.  And  hence 
its  relation  to  animal  gluten  is  established,  and 
the  elements  of  its  oompoation  ascertained,  which 
are  as  follows: 

Carbon 5*2.883 

Oxygen 23.872 

Hydrogen 7.540 

Nitrogen 15.705 

Albumen  has  not  been  found  in  such  abundance 
in  any  other  plant  as  in  that  just  alluded  to. 
But  it  has  been  ascertained  to  exist  in  mush- 
rooms, and  some  other  of  the  fungi;  and  the 
juice  of  the  fruit  of  hibiscus  esculmhu,  a  West 
Indian  plant,  is  said  to  ccmtain  such  a  propor- 
tion of  it  as  to  render  it  fit  to  be  employed  as  a 
substitute  for  the  white  of  eggs  in  clarify  liig 
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the  juice  of  the  sugar  cane.  Almonds  abo, 
and  other  kernels,  from  ^which  emulsions  are 
made,  have  heen  found  to  contain  a  substance 
possessing  the  properties  of  curd,  which  resem- 
bles albumen  very  closely. 

Fibrine,  A  substance  somewhat  like  the 
fibrine  of  the  animal  flesh,  or  muscular  parts, 
wus  detected  in  the  juice  of  the  papau  tree,  by 
Vauquelin.  When  the  inspissated  juice  of  this 
tree  was  subjected  to  maceration  in  water,  the 
greater  part  of  it  was  dissolved;  but  there  re- 
mained a  portion  that  was  insoluble.  It  had  a 
greasy  appearance,  and  became  soft  and  viscid 
upon  exposure  to  air,  assuming  a  brown  colour, 
with  a  slight  degree  of  transparency.  When 
thrown  upon  ignited  charcoal  it  melted,  exuding 
drops  of  grease,  accompanied  with  a  noise  like 
that  of  meat  roasting,  and  producing  smoke 
which  had  the  odour  of  vobtilized  fat.  It  left 
no  residuum.  This  substance  was  v^table 
fibrine,  possessing  the  properties  of  the  fibrine 
of  animals. 

Esdract.  Vegetable  substances,  when  macer- 
ated in  water,  dissolve;  and  if  the  water  is  eva- 
porated, a  residuum  remains,  which  is  called 
vegetable  extract.  As  vegetables  differ  consider- 
ably, however,  according  to  the  fiunilies  to  which 
they  belong,  and  to  the  nature  of  the  soil  and 
climate  in  which  they  have  grown,  it  is  obvious 
that  this  extract  must  also  vary  according  to  the 
plants  which  have  been  employed  in  its  produc- 
tion. It  was  necessary,  therefore,  for  the  pur- 
poses of  chemical  accuracy,  to  endeavour  to  as- 
certain whether  there  existed  in  extracts  any 
peculiar  and  definite  principle,  independent  of 
such  accidental  ingredients  as  have  been  now  al- 
luded to;  and  which  might  itself  be  r^;arded  as 
the  true  extractive  principle.  With  this  view, 
Vauquelin  commenced  a  series  of  experiments 
chiefly  upon  the  sap  and  expressed  juices  of 
plants,  during  the  process  of  which  he  remarked 
that  they  always  began  to  acquire  a  darker  shade 
of  colour  from  the  moment  they  were  exposed 
to  the  air;  and  that  during  the  evaporation  a 
brown  or  reddish  pellicle  was  formed  on  the 
surfiEice,  which  afterwards  broke  into  flakes  and 
remained  insoluble.  Similar  appearances  were 
observed  in  medicinal  extracts,  and  the  longer  the 
evaporation  was  continued  the  more  of  the  in- 
soluble flakes  were  formed.  This  was  accord- 
ingly regarded  as  a  detection  of  the  true  extrac- 
tive principle;  and  the  formation  of  the  pellicle 
and  flakes  was  found  to  be  the  result  of  its  ab- 
sorption of  a  portion  of  the  atmosphere,  to  which 
it  was  thus  found  to  have  a  strong  affinity.  This 
extract^  then,  is  thus  distinguislied.  It  is  solu- 
ble in  water  when  directly  obtained  from  the 
vegetable,  but  becomes  afterwards  insoluble  in 
consequence  of  the  absorption  of  oxygen  from 
the  atmosphere.  It  is  soluble  in  alcohol,  and 
unites  with  alkalies,  forming  compounds  which 


are  soluble  in  water.  When  distilled  it  yiddi 
an  acid  fluid,  impregnated  with  ammonia^  and 
seems  to  be  composed  chiefly  of  hydrogen,  oxy- 
gen, carbon,  a  ad  a  little  nitrogen.  This  extrac- 
tive matter  is  found  in  greater  or  less  quantity 
in  all  plants,  and  is  very  generally  an  in^fredient 
of  the  sap  and  bark,  particularly  in  barks  of  an 
astringent  taste;  but  yet  it  is  not  exactly  the 
same  in  all  plants,  even  when  separated  &om  all 
impurities.  Several  different  kinds  of  extract, 
then,  are  distinguishable. 

Extract  of  catechu  is  obtained  from  an  infusion 
of  the  interior  wood  of  the  mimosa  catechu.  It  ia 
of  a  brown  colour,  and  very  astringent,  and  hence 
used  as  an  astringent  and  tonic  in  medicine. 

Extract  of  senna  is  got  firom  an  infusion  of 
the  dried  leaves  of  cassia  senna  in  alcohol;  it 
b  of  a  brown  colour,  bitter,  and  slightly  aro- 
matic. 

Extract  of  Quinquina  was  obtained  by  Four- 
croy,  by  evaporating  an  alcoholic  solution  of  the 
bark  of  the  quinquina  tree.  It  is  of  a  brown 
colour  and  bitter  taste;  soluble  in  boiling  water, 
though  insoluble  in  cold. 

Extract  of  safiron  is  obtained  from  the  sum- 
mits of  the  pistils  of  the  crocus  sativtis. 

Many  other  extracts  might  be  enum^nted 
which  were  formerly  much  used  in  medicine, 
though  now  their  efficacy  is  not  so  much  de- 
pended upon  as  preparations  of  the  substances 
from  whence  they  were  derived.  Vegetable  ex- 
tracts are,  however,  extensively  used  in  the  arts, 
especially  for  the  purpose  of  dyeing  cloths  and 
silks. 

Colouring  Matter,  Nothing  can  exceed  the 
beauty  and  delicacy  of  the  tints  of  flowers ;  and 
though  these  have  been  the  admiration  of  aU 
ages,  yet  the  nature  of  the  colouring  principle  is 
not  yet  by  any  means  well  understood.  Chemists, 
however,  have  endeavoured  to  isolate  this  colour- 
ing matter,  and  to  investigate  its  nature.  It 
seems  to  have  a  great  affinity  for  oxygen,  the 
earthy  alkalies,  and  metallic  oxides,  as  also  for 
cloths  made  of  vegetable  fibre  or  animal  wools. 
This  affinity  seems  stronger  for  Uie  latter  than 
the  former,  and  hence  wool  and  silk  assume  a 
deeper  dye,  and  retain  it  longer  than  cotton  or 
linen.  Colouring  matter  exhibits  a  great  variety 
of  tints,  as  it  occurs  in  different  species  of  plants, 
and  as  it  is  combined  with  the  oxygen  of  the  at- 
mosphere it  assumes  a  deeper  shade ;  but  it 
loses,  at  the  same  time,  a  portion  of  its  hydrogen, 
and  becomes  insoluble  in  water,  thus  indicating 
its  relation  to  extract. 

The  fundamental  colours  used  in  the  art  of 
dyeing  are  blue,  red,  yellow,  and  brown.  The 
finest  of  all  vegetable  blues  is  that  which  is  known 
by  the  name  of  indigo.  It  is  procured  from  a 
shrub  which  is  cultivated  in  Mexico  and  in  the 
West  IndieBythe Indigo/era  tinctoria  of  Linnaeus. 
The  plant  arrives  at  maturity  in  about  six 
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mcotha,  when  its  leaTes  are  gathered,  and  im- 
merBed  in  veasds  filled  with  water  till  fermenta- 
tion takes  place*  The  water  then  becomes  opaque 
and  green,  exhaling  an  odour  like  that  of  Tola- 
tik  alkali,  and  eyolTing  babbles  of  carbonic  acid 
gas.  When  the  fermentation  has  been  continued 
long  enoQ^  the  liquor  is  decanted  and  put  into 
other  Teasels,  where  it  is  agitated  till  blue  flakes 
begin  to  appear.  Water  is  now  poured  in,  and 
the  flakes  are  predpiteted  in  the  form  of  a  blue 
powdery  sediment,  which  is  obtained  by  decan- 
tation;  and  which,  alter  being  made  up  into 
small  lumps,  and  dried  in  the  shade,  forms  the 
indi^  of  commerce.  It  is  insoluble  in  water, 
thongh  slightly  solnble  in  alcohol;  but  its  true 
mAreai  is  sulphuric  acid,  with  which  it  forms  a 
fine  Une  dye,  known  as  liquid  blue.  SeTeral 
other  plants  also  yield  indigo,  and  particularly 
the  uoTu  HndoriOy  or  woad,  a  plant  indigenous 
to  Britain,  and  thought  to  be  the  plant  with  the 
juice  of  which  the  ancient  Britons  stdned  their 
naked  bodies,  to  make  them  look  terrible  to  their 
enemies.  K  this  plant  is  digested  in  alcohol,  and 
the  solution  CTaporated,  white  crystalline  grains, 
iomewhat  resembling  starch,  will  be  left  behind, 
which  gmins  are  indigo,  and  they  will  become 
gradually  blue  by  the  action  of  the  atmosphere. 
The  blue  colour  of  indigo,  therefore,  is  owing  to 
h»  combination  with  oxygen.  LittnuSy  or  turn- 
aole,  b  procured  from  a  species  of  lichen,  lecinara 
tortartOy  found  chiefly  in  Norway.  These  lich- 
ens are  cleaned  and  powdered,  and  mixed  with 
putrid  urine.  The  ammonia  of  the  urine  acts  on 
tl^  powder,  and  a  fermentation  is  produced,  and 
a  blue  colour  is  dereloped.  Acids,  even  of  the 
weakest  kind,  redden  this  blue  Terv  readily ;  and 
bence  paper  stained  with  litmxis  is  a  frequent  test 
of  the  presence  of  acids. 

A  red  colour  is  produced  from  the  root,  stem, 
or  ik>wer,  of  the  fiTe  follo>ving  plants :  Ist.  From 
the  rootB  and  stems  of  rMa  tinctontm,  or  mad- 
der, dried,  bruised,  and  sifled,  a  powder  is  ob- 
tained, that  is  soluble  in  alcohol,  and  partly  sol- 
uble in  water,  and  dyes  cloth,  by  means  of  pro- 
per mordaunta,  either  Tiolet  or  red.  The  red 
colour  is  Tery  beautiful.  This  powder  not  only 
tinges  Tegetable  matters,  but  will  communicate 
a  red  hue  to  the  bones  of  animals,  if  mixed  with 
their  food.  2d.  From  two  species  of  lichens 
C^eien  roeeeUa  and  parellus)^  when  dried,  pow- 
dered, macerated  in  water,  and  mixed  with  a 
solution  of  muriate  of  tin,  a  fine  red  dye  is  ob- 
tiiDed,  which,  however,  is  very  evanescent  on 
ordinary  articles,  though  more  permanent  on 
mariile,  which  it  stains  of  a  deep  violet.  8d. 
From  the  flowers  of  the  carthamut  tinctoriusy  on 
the  addition  of  an  alkali,  a  red  extract  is  obtcuned, 
wbldi  is  precipitated  by  acids,  and  forms  the 
besotiful  powder  called  carmine,  or  rouge.  4. 
Brazil  wood,  obtained  from  the  Cesalpina  crista^ 
fiuniahei^  with  the  addition  of  alum,  a  red  pow- 


der, which  dyes  stuffis,  and  aflbrds  the  lake  used 
in  water  colours.  5.  A  red  colouring  matter  is 
obtained  from  hemaioxylon  CkmpecJiianumy  or 
Campechy  wood,  nearly  resembling  Brazil  wood, 
except  that  its  shade  is  somewhat  deeper,  and 
more  permanent;  much  used  in  silk  dyeing.  Cud- 
beoTy  a  substance  extracted  from  several  species  of 
lichens,  aflbrds  a  beautiful  purple  dye.  Red 
Sanders  wood  is  soluble  in  alcohol,  and  imparts 
a  deep  crimson  to  the  fluid. 

Yellow,  a  Tery  general  vegetable  colour,  is  pro- 
cured from  several  plants.  The  resida  etUeola  of 
Linnsusy  ields  a  yellow  by  boiling  its  dried  stems, 
and  precipitating  with  alum.  This  matter  is 
much  used  in  the  dyeing  of  silks,  cottons,  and 
wool.  The  moras  HnOoria^  a  native  of  the  West 
India  islands,  also  yields  a  yellow  dye,  by  decoc- 
tion of  its  wood  and  the  addition  of  the  acid.  If 
the  bruised  seeds  of  the  bixa  orellana  are  made 
into  a  paste  with  a  little  oil,  and  boiled  in  water, 
a  solution  of  alum  will  throw  down  a  yellow  pow- 
der, well  known  as  anotto.  Several  other  plants 
3'ield  a  yellow  dye,  as  serratula  tinctoriay  genista 
tinctoriay  rhtu  ootinuSy  and  rhamntu  infectorivs. 
Turmeric  is  the  prepared  root  of  the  curcuma 
Umgay  a  plant  which  b  a  native  of  the  East  Indies. 

Saffron  is  a  yellow  dye  obtained  from  the 
petals  of  the  crocui  gatimu,  extensively  culti- 
vated in  Cambridgeshire.  Sumac  b  obtained 
from  the  dried  and  powdered  branches  of  the 
rhus  eoriarioy  a  shrub  indigenous  to  Italy  and 
the  south  of  France,  where  it  b  cultivated  for 
dying  yellow,  and  for  tanning  leathers. 

A  brown  colour  b  produced  from  a  great  many 
v^etables,  especially  those  of  an  astringent 
character.  It  is  obtained  from  the  root  of  the 
walnut  tree  and  rind  of  the  walnut,  from  the 
elder  tree  and  oak,  and  especially  from  nutgalls. 
These  last  are  procured  from  a  species  of  oak, 
indigenous  to  the  south  of  Europe.  If  a  de- 
coction of  powdered  galls  be  added  to  a  solution 
of  sulphate  of  iron,  a  deep  black  b  produced, 
much  used  as  a  dye,  and  also  with  the  addition  of 
a  little  gum  arabic,  forming  the  conmion  writing 
ink. 

Though  green  b  the  universal  livery  of  v^table 
nature,  yet  there  b  no  distinct  principle  which 
can  be  used  as  a  green  dye.  Green  b  in  fact  a 
compound  colour,  and  is  always  formed  by  dying 
substances  first  yeUow  and  then  blue.  The 
green  matter  of  the  leaves  of  plants  has  been 
called  chramalite.  Sap  green  b  the  inspissated 
juice  of  the  half-ripe  berries  of  buckthorn, 
(rhamnus  catharticus)  a  plant  which  grows  wild 
in  Britain,  and  other  parts  of  Europe.  Alkalies 
change  this  sap  green  into  yellow. 

Tannin,  If  a  quantity  of  pounded  nut  galb 
or  bruised  seeds  of  the  grape,  be  taken  and  dis- 
solved in  cold  water,  and  the  solution  evaporated 
to  dryness,  there  will  be  left  behind  a  brittle  and 
yellowish  substance  of  a  highly  astringent  taste, 
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wliicli  is  tannin.  Pure  tannin  is  colouiless,  its 
taste  is  excessively  astringent,  without  bitterness. 
It  has  no  smell,  water  dissolves  it  freely,  and 
the  solution  reddens  paper  stained  with  litmus. 
It  decomposes  the  alkalies  with  effervescence, 
forms  with  most  of  the  metallic  solutions  a  pre- 
cipitate, and  with  the  salts  of  iron  a  deep  black 
ink. 

When  tannin  is  distilled  it  yields  charcoal, 
carbonic  acid,  and  inflammable  gases,  with  a 
minute  quantity  of  volatile  alkali,  and  seems 
accordingly  to  consist  of  the  same  elements  as 
extract;  from  which,  however,  it  is  distinguished 
by  the  peculiar  property  of  its  action  upon  gela- 
tine. 

Gall  nuts  were  known  to  the  ancients,  and 
were  employed  by  them  in  medicine;  but  they 
seem  to  have  had  no  accurate  idea  of  their  origin, 
as  they  considered  them  to  be  the  fruit  of  the 
oak.  They  are  now  ascertained  to  be  the  nidus 
or  nest  of  the  young  of  the  eynips  gallm  tinO' 
tori<g,  and  of  the  eynips  quereus  folue,  insects 
which  live  on  the  oak. 

Proust  was  the  first  chemist  who  procured 
tannin  from  galls  in  a  separate  state,  and  who 
accurately  described  its  properties.  Chemists 
liave  since  enumerated  several  varieties  of  it. 
The  purest  kind  is  that  obUdned  from  the  seeds 
of  the  grape.  It  forms  a  white  precipitate  with 
the  solution  of  isinglass,  and  in  most  of  its  quali- 
ties resembles  the  tannin  of  nut  galls.  Catechu 
contains  another  kind;  its  precipitate  by  gelatine 
has  a  brown  colour.  The  substance  known 
under  the  name  of  dragon's  blood  yields  a  tannin 
also,  with  some  distinctive  peculiarities.  That 
got  from  sumac  by  drying  and  grinding  the 
shoots  of  the  plant  to  a  powder,  yields  a  white 
sediment  when  precipitated  by  gelatine.  A 
sixth  kind  is  got  from  the  wood  of  the  monu 
tinctaria  by  maceration  in  water  or  alcohol. 
It  is  precipitated  by  a  solution  of  common  salt. 
A  seventh  is  got  frx>m  the  kino  of  the  shops, 
which  is  an  extract  from  the  coooloba  wrifera. 
Its  solution  throws  down  gelatine  of  a  rose 
colour,  and  forms  with  salts  of  iron  a  deep  green 
precipitate.  Tannin  is  now  reckoned  an  acid, 
and  other  acids  are  procured  from  the  various 
substances  just  mentioned. 

Tannin  exists  in  a  great  many  vegetables,  and 
chiefly  in  the  barks  of  various  trees.  The  fol- 
lowing table  by  Sir  H.  Davy,  exhibits  the  rela- 
tive value  of  different  kinds  of  barks.  It  gives 
the  average  obtained  from  480  lb.  of  the  entire 
bark  of  a  middle  sized  tree,  of  the  several  species 
taken  in  spring  when  the  quantity  of  tannin  is 
Idigest: 

lb. 

Oak 29 

Spanish  chestnut 21 

Leioettermillov,  (large)        ...        33 
Elm  .        .  .       .     13 


lb. 


Common  villov,  Oarge)        .        • 

11 

Aeh 

.        .     l<5 

Beech 

10 

Horse-chestnut  .... 

.,       .       » 

SycRmora 

11 

Lombardy  poplar 15 

Birch 8 

Hazel 14 

Block  thorn IS 

CoppncI  oak ^ 

Inner  rind  of  oak  bark         ...  7*2 

Oak  oat  in  autumn         •         ...  21 

The  use  of  tannin  in  the  arts  is  its  property  of 
combining  with  the  gelatine  of  the  skins  of 
i^nimf^la^  and  thereby  rendering  the  leaUier 
prepared  in  this  way  thick  and  impervious  to 
water. 

The  bark  of  the  oak  tree,  which  contains 
tannin  in  great  abundance,  is  that  which  is  most 
generally  used  by  the  tanner.  The  hides  to  be 
tanned  are  prepared  for  the  process  by  steeping 
them  in  lime  water,  and  scraping  off  the  hair 
and  cuticle.  They  are  then  soaked  first  in  weaker 
infrisions,  and  afterwards  in  stronger  infusions 
of  the  bark,  till  at  last  they  are  completely  im- 
pregnated. This  process  requires  a  period  of 
from  ten  to  eighteen  months,  if  the  hides  are 
thick;  and  four  or  five  pounds  of  bark  are  neces- 
sary on  an  average  to  form  one  pound  of  leather. 
Some  recent  improvements  have  shortened  the 
process  of  steeping  the  hides.  Bark  is  used  in 
medicine,  in  the  various  forms,  in  which  it  is 
found,  as  a  tonic. 

Bitter  and  (Ukaline  principles  of  vegetahks. 
Many  vegetables  have  an  extremely  bitter  taste, 
such  as  quassia,  peruvian  bark,  gentian,  &c 
This  bitter  principle  has  been  ascertained,  by  the 
researches  of  modem  chemists,  to  be  of  an  al- 
kaline nature.  There  are  twenty-one  of  these 
alkaline  substances  now  ascertained.  They  are 
all  compounds  of  the  following  elementary  sab- 
stances  :  carbon,  hydrogen,  azote,  and  oxygen* 

Quinine.  This  is  one  of  the  most  important 
of  the  vegetable  alkaline  bitters.  It  was  first 
discovered  by  Vauquelin  in  1811,  and  its  pre- 
paration on  a  large  scale  pointed  out  by  Pelletier 
and  Caventon,  in  1820.  It  is  obtuned  by  boiling 
the  yellow  bark,  {cinchona  cordi/olia)  in  water 
and  sulphuric  acid,  and  then  treating  it  with  liuM 
and  alcohol,  when  the  quinina  is  precipitated  in 
the  form  of  a  white  powder.  It  is  a  pure  bitter, 
possessing  all  the  medicinal  virtues  of  the  Per- 
uvian bark.  The  annual  produce  of  this  sub- 
stance in  Paris  exceeds  120,000  ounces. 

Strychnina  exists  in  the  seeds  or  fruits  of 
several  species  of  strychnosy  as  the  nus  vomica. 
Its  taste  is  intensely  bitter,  it  leaves  an  impres- 
sion in  the  mouth  similar  to  that  produced  by 
certain  metallic  salts,  and  it  acts  with  great  energy 
on  the  animal  economy  as  a  virulent  poison. 

Narcotic  principle.    This  well  known  medi- 
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cinal  property  of   oertain  r^^bles,  has  also 
fcea  ascertained  to  pooocao  an  alkaline  quality. 
11ii»  nansotie   principle   is   obtained  ftom  the 
milky  and  proper  juices  of  some  vegetables,  and 
ftom  the  infusion  of  the  leares  or  stem  of  others. 
Jt  exists  in  great  quantity  in  the  concrete  juice 
of  the  poppy,  and   is  known  as  opium.    It  is 
sdubk  in  boilii^  water  and  alcohol,  as  well  as 
in  an  acids.     Wlien  distiUed  it  emits  white  va- 
poun,  which   are   condensed  into  a  yellow  oil. 
Some  water  and  cari>onate  of  ammonia  pass  into 
the  TeceiYer,  and  at  last  carbonic  acid  gas,  am- 
noma,  and  caxhuretted  hydrogen  are  disSiga^d, 
•Dd  a  bnlky  charcoal  is  lea  behind.    Many  other 
suhstaDces  hesides  opium  possess  narcotic  quali- 
ties.   Thus  the  inspissated  juice  of  the  garden 
Wttooe  resemhlea  opium  in  its  appearance  and 
qualities,  and  is  obtained  in  a  similar  manner. 
The  deadly  night  shade  furnishes  a  narcotic  sub- 
itence,  as   do    also    hemlock,  black   hellebore, 
steanumonhun,  and  fox-glove.  All  these  are  active 
poisons,  if  taken  in  harge  quantity. 

Fep^iMe  acids.     The  acids  derived  from  the 

vegetable  kingdom    have  been  multiplied  by 

modem  diemists  to  the  numb^  of  116.    Some 

of  these  acids  exist  ready  formed  in  the  juices 

of  the  plant,  as  the  acetic,  oxalic,  citric,  malic, 

&c;  others  are  in  certain  states  of  combination, 

and  do  not  exhibit  their  acid  qualities  until  arti- 

ficaally  decomposed,  such  as  the  camphoric,  su- 

beaic,  pyrolignous,  &c.  ^ 

Oxalie  acid.     If  the  expressed  juice  of  the 
wood  sorrel,  {ozalis  acetccdla)  is  left  to  evaporate 
slowly,  it  deposits  small  crystals  of  a  yellowish 
ooloor  and  saltish  taste,  which  are  known  by 
the  name  of  salt  of  sorrel,  that  is,a  salt  with  ex- 
cess of  acid;  from  which  the  acid  maybe  obtuned 
pvre,  by  a  ample  chemical  process.    Oxalic  acid, 
in  its  pure  state,  is  always  solid.    Its  taste  is 
dtarp  and  acsid.    It  is  readily  soluble  in  cold 
water,  and  is  distinguished  from  other  adds  by 
its  property  of  decomposing  all  calcareous  salts, 
sod  fimung  with  lime  a  salt  insoluble  in  water. 
Hence  it  is  used  by  chemists  as  a  test  to  detect 
the  presence  of  calcareous  salts.    But  it  is  not 
used  in  medidne  or  the  arts,  except  in  its  state 
of  addnlum,  in  which  it  is  employed  to  make 
a  sort  of  lemonade,  and  to  discharge  stains  of 
ink.    It  has  been  found  also  in  ossoUm  eomieulatay 
ptrswiMi  aetduumy  in  the  several  spedesof  msMsp, 
and  in  the  pubescence  of  deer  arieHnum. 

Acetic  aeidy  or  vin^par,  which  is  generally  man- 
n&ctured  fitmi  wine  or  sugar  in  a  certain  stage 
of  fennentation,  has  also  been  found  ready  formed 
in  the  sap  of  several  trees,  as  analysed  by  Vau- 
queiin;  and  also  in  the  acid  juice  of  the  eicer 
arMftsam,  of  which  it  forms  a  constituent  part. 
It  was  obtained  also  by  Scheele  from  the  sap  of 
the  jMi^scKf  nigr<iy  and  is  consequently  to  be 
r^srded  as  a  native  vegetable  acid.  It  is  dis- 
ttogniabed  from   other  vegetable  acids  by  its 


forming  soluble  salts  with    the    alkalies    and 
earths. 

CUrie  acid.  This  substance  exists  in  the 
juice  of  the  lemon.  It  has  an  agreeable  acidu- 
lous taste,  especially  when  diluted  with  water. 
By  a  red  heat  it  yidds  carbonic  acid  gas,  and 
carburetted  hydrogen  gas,  and  is  reduced  to  char- 
coal. Nitric  acid  converts  it  into  oxAlic  and 
acetic  acid;  and  with  lime  it  forms  a  sdt  insol- 
uble in  water.  It  is  much  used  as  lemon  juice 
to  give  a  seasoning  to  liquors,  which  it  does 
equally  well  in  its  concentrated  state  also.  It 
has  b^n  found  in  an  unmixed  state  in  the  fol- 
lowing vegetable  substances:  in  the  juice  of 
oranges  and  lemons,  and  in  the  berries  of  vaccin- 
itm  oxyeoeeus,  vitis  idasa,  prunus  pa<ius,  solanum 
dulcamara^  and  rosa  eaninay  as  well  as  in  many 
fruits  mixed  with  other  acids. 

MaHe  acid.  This  add  is  found  in  the  juice 
of  unripe  apples,  whence  it  derives  its  name;  but 
it  is  found  also  in  the  juice  of  berberries,  dder- 
berries,  gooseberries,  plums  and  common  house 
leek.  It  cannot  be  obtained  in  a  crystallized 
and  solid  form;  but  if  left  exposed  to  the  air,  it 
becomes  thick  and  viscous.  It  is  decomposed 
by  heat  and  strong  acids;  nitric  acid  converts  it 
into  oxalic  acid.  It  combines  with  the  alkalies 
and  several  of  the  metals,  and  forms  with  lime 
a  soluble  salt,  by  which  test  it  is  distinguished 
from  otiier  adds.  It  is  used  chiefly  in  the  la- 
boratory. ^ 

OaUic  acid.  This  add  is  derived  chiefly  from 
nut  galls,  by  exposing  a  quantity  of  the  powder 
to  a  moderate  heat  in  a  glass  retort,  where  the 
acid  will  form  on  the  top  in  octohedral  crystals. 
Its  taste  is  austere  and  astringent;  and  it  reddens 
vegetable  blues.  It  is  soluble  both  in  water  and 
alcohol,  and  communicates  to  solutions  of  iron 
a  deep  purple  or  black  colour.  When  exposed 
to  a  gentle  heat,  it  sublimes  without  alteration; 
but  a  strong  heat  decomposes  it.  Nitric  add 
converts  it  into  the  malic  and  oxalic  acids.  It 
is  of  great  utOity  in  the  art  of  dyeing,  and  forms 
the  basb  of  all  black  colours,  and  of  those  with 
a  dark  ground.  It  is  an  excellent  test  of  the 
presence  of  iron,  and  with  the  sulphate  of  iron 
or  o^peras  it  forms  common  writing  ink. 

Tartaric  add.  In  old  wine  which  has  been 
kept  in  a  cask,  a  sediment  is  predpitated  which 
adheres  to  the  sides  uid  bottom,  and  forms  a 
crust  known  by  the  name  of  tartar,  which  is  a 
combination  of  potass  and  a  peculiar  acid  in 
excess.  The  compound  is  supertartrate  of  potass 
and  the  acid  in  its  state  of  purity  is  the  tartaric 
add  with  potass;  it  forms  a  salt  that  is  with 
difficulty  soluble.  It  exists  in  the  following 
vegetable  substances :  in  the  pulp  of  tamarinds, 
in  the  juice  of  the  grape,  mulberries,  sorrel,  and 
sumac;  and  the  roots  of  tHHctun  repcnsy  and 
leontodcn  taraxacitm.  It  is  not  much  used  except 
by  chemists;  butihe  supertartrate,  from  whieb 
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it  is  ufiually  obtained,  is  well  known  as  the  use- 
ful medicine  called  cream  of  tartar. 

Benzoic  acid.  The  benzoin  of  the  shops  is 
a  resinous  exudation  from  styrax  hensoe,  a  tree 
which  grows  in  the  island  of  Sumatra.  From 
this  substance  benzoic  acid  is  procured.  As  it 
is  met  with  in  commerce,  it  is  usually  contam- 
inated with  some  resinous  and  oily  matters. 
When  pure,  benzoic  acid  has  no  smell;  when 
sublimed,  it  assumes  the  form  of  long  flat  pris- 
matic needles,  having  a  beautiful  silvery  lustre. 
It  is  used  in  medicine  more  to  give  flavour  to 
other  more  active  drugs  than  for  any  efficacy  it 
possesses  of  itself. 

Prussic  add.  This  acid  is  generally  classed 
among  the  animal  acids,  because  it  is  obtained 
in  greatest  abundance  ^m  animal  substances. 
But  it  has  been  proved  to  exist  in  vegetable  sub- 
stances also,  and  is  procured  by  distilling  laurel 
leaves,  or  the  kemds  of  the  peach  and  cherry, 
or  bitter  almonds.  When  pure  it  forms  a  colour- 
less fluid,  with  an  odour  resembling  that  of  the 
peach  blossom.  It  does  not  redden  vegetable 
blues,  but  it  is  characterised  by  ita  property  of 
forming  a  bluish-green  precipitate  when  it  is 
poured  with  a  little  alkali  added  to  it  into 
solutions  containing  iron.  It  is  a  virulent  poison. 
From  experiments  on  the  vegetable  acids,  it  ap- 
pears that  they  all  contain,  as  elements,  carbon, 
oxygen,  and  hydrogen,  and  that  prussic  acid 
contains  a  portion  of  nitrogen.  Gallic  acid  con- 
tains more  carbon  than  the  other  vegetable  acids, 
and  oxalic  acid  more  oxygen. 

Modem  chemistry  has  detected  a  great  many 
more  acids  in  vegetable  substances,  such  as  in 
kino,  cinnamon,  camphor,  &c. 

Oils.  Vegetable  bodies  afford  a  great  variety 
of  oily  substances,  differing  connderably  in  their 
properties.  These  oils  have  been  divided  into 
fixed,  solid,  and  volatile.  Fixed  oils  are  but 
seldom  found  except  in  the  seeds  of  plants,  and 
especially  in  the  dicotyledonous  class.  Ckx^i- 
sionally  they  exist  in  the  pulp  of  fleshy  fruits, 
as  in  that  of  the  olive,  which  yields  the  mostabun- 
dant  and  valuable  species  of  all  fixed  oils.  But 
dicotyledonous  seeds  which  contain  oil,  contain 
also  at  the  same  time  a  quantity  of  mucilage 
and  fecula,  and  form,  when  bruised  in  water,  a 
mild  and  milky  fluid  known  by  the  name  of 
emulsion;  on  this  account  they  are  sometimes 
denominated  emulfflve  seeds.  Some  seeds  readily 
yield  their  oil  by  simple  pressure,  having  been 
previously  reduced  to  a  soft  pulp  by  pounding 
them  in  a  mortar.  Others  require  to  be  exposed 
to  the  action  of  heat,  which  b  applied  to  them 
by  means  of  pressure  between  warm  plates  of 
tin,  or  of  the  vapour  of  boiling  water,  or  of 
roasting  before  they  are  subjected  to  the  press. 
But  the  oil  which  is  thus  expressed,  is  still 
mixed  or  combined  with  other  substances,  such 
as  fecula,  starch,  and  mucilage,  which  sometimes 


subside  spontaneously,  if  the  liquid  is  kept  in  a 
state  of  repose;  first  tiie  grosser  parts,  such  as  the 
fragments  of  parenchyma,  that  may  have  been  ex- 
pressed along  with  the  oil;  then  the  green  fecula, 
then  the  staroh,  and  lastly  the  mudlage.  The 
oil  is  now  left  in  a  state  of  tolerable  purity, 
but  not  yet  without  a  mixture  of  other  sub- 
stances, to  deprive  it  of  which  chemists  employ 
a  variety  of  processes.  Fixed  oil,  when  pure, 
is  generally  a  thick  and  viscous  fluid,  of  a  mild 
or  insipid  taste,  and  without  smell.  But  it  is 
never  entirely  without  some  colour,  which  is 
for  the  most  part  green  or  yellow.  Its  spedfic 
gravity  is  to  water  as  9.403  to  1.000.  It  b  insol- 
uble in  water,  b  decomposed  by  the  acids,  and 
with  the  alkalies  it  forms  soap.  When  exposed 
to  the  atmosphere  it  becomes  inspissated  and 
opaque,  and  assumes  a  white  colour  and  a  resem- 
blance to  fat.  Thb  b  in  consequence  of  the  ab- 
sorption of  oxygen;  but  owing  to  the  appear- 
ance of  a  quantity  of  water  in  oil  that  b  ex- 
posed to  the  action  of  the  air,  it  has  been  thought 
that  the  oxygen  absorbed  by  it  b  not  yet  perhaps 
assimilated  to  its  substance.  When  exposed  to 
cold  it  congeab  and  crystallizes,  or  assumes  a 
solid  and  granular  form;  but  not  till  the  ther- 
mometer has  indicated  a  d^^ree  considerably 
below  the  freezing  point.  When  exposed  to  the 
action  of  heat  it  b  not  volatilized  till  it  b^ins 
to  boil,  which  b  at  600®  of  Fahrenheit.  By 
dbtillation  it  b  converted  into  water,  carbonic 
acid,  and  carburetted  Hydrogen  and  carbon;  the 
product  of  its  combustion  b  nearly  the  same, 
and  hence  it  is  a  compound  of  carbon,  oxygen, 
and  hydrogen.  Some  oib  remain  sobd  at  the 
ordinary  temperature  of  the  atmosphere,  such 
as  palm  and  cocoa-nut  oil,  and  wax,  which  in 
its  properties  resembles  the  oleaginous  bodies. 
Of  the  fixed  oib  some  are  of  a  fatty  nature,  and 
are  readily  inspissated  by  the  action  of  the  air; 
others  dry  into  a  sort  of  tenacious  varnish. 

Olive  ail  b  expressed  from  the  pulp  of  the 
fruit  of  the  olive  tree,  (^Olea  Ewropca)  a  shrub 
that  b  indigenous  to  the  south  of  Europe.  In 
the  manu&cture  of  the  oil,  the  fruit  is  first  broken 
in  a  mill  and  reduced  to  a  sort  of  paste.  It  is 
then  subjected  to  the  action  of  a  press,  and  the 
oil,  which  b  now  easily  separate<L  swims  on  the 
top  of  the  water  in  the  vessel  beneath.  It  is 
manu&ctured  chiefly  in  France  and  Italy,  and 
b  much  used  throughout  Europe  to  give  a  sea- 
soning to  food. 

AUmmd  oil  b  extracted  from  the  fruit  of  the 
almond  tree,  (am^ffdalus  communis)  a  native  of 
the  south  of  Europe.  The  almonds  are  first 
well  rubbed  or  shaken  in  a  coarse  bag  or  sack, 
to  separate  a  bitter  powder  which  covers  their 
epidermis.  They  are  then  pounded  to  a  paste 
in  mortars  of  marble,  which  paste  b  afterwards 
subjected  to  the  action  of  a  press,  and  the  oil  is 
now  obtained  as  in  the  cose  of  the  olive.    It  is 
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oC  a  dear  tnBBparent  colour,  almost  without 
sadi  or  twte,  uid  is  used  wiiere  fine  oils  are 
leqiuaie. 

■ffqpqwaf  oU  is  extiacted  firom  the  bnugieot 
napmtj  and  campestru.  It  is  leas  fixed,  and  lees 
liahle  to  become  rancid  than  the  two  former, 
uid  is  manu&ctured  chiefly  in  Flanders. 

OU<^h$km  is  extracted  from  the  fruit  of  the 
gmkmMma  mohringiMy  common  in  Egypt  and 
Africa.  It  is  apt  to  become  rancid,  but  is  with- 
out odour,  and  is  on  this  account  much  used  in 
petfiunoy. 

Drying  oils.  The  principal  of  these  are  lint- 
seed  oil,  mut  oil,  poppy  oil,  and  hempseed  oil. 
f.inty<K^  is  obtained  from  flax  seed,  which  is 
fizat  of  all  roasted,  in  order  to  dry  up  the  muci- 
lage eoiitained  in  the  seed,  as  also  to  promote 
the  freer  and  more  copious  separation  of  the  oil. 
This  oil  still  contains  a  portion  of  mucilage,  and 
hence  perhaps  its  property  of  quickly  drying 
and  hardening  depends.  Long  boiling  converts 
it  into  a  sort  of  yamish.  With  the  oxide  of 
lead  it  forms  a  oonvenient  lute,  much  used  in 
tike  arts.  Nut  oil  is  extracted  from  the  hazel  or 
walnut  The  kernel  is  first  slightly  roa8ted,.and 
then  subjected  to  pressure,  when  the  oil  flows 
oat.  It  is  used  for  food  in  some  parts  of  France, 
and  in  the  coarser  kinds  of  painting.  It  is  apt 
to  beeome  rancid.  Poppy  oil  is  procured  from 
the  seeds  of  a  poppy,  (/w^^oMT  josMiiyvriiia)  wM 
ia  cnkiTated  in  France  for  this  purpose.  It  is 
dear  and  transparent^  and  dries  readily;  and 
whok  pure  is  without  taste  and  odour.  It  is 
oaed  fiv  the  same  purposes  as  the  olive  oil,  for 
which  it  is  often  sold.  Hempseed  oil  is  procured 
from  the  hemp,  has  a  harsh  and  disagreeable 
taste,  and  Is  used  only  for  mixing  up  the  coarser 
pamta, 

VUat^  oils.  A  great  variety  of  vegetables 
eomtain  an  oil  which,  being  of  a  lighter  and  less 
pennanent  nature  Uum  the  fixed  oils^  has  been 
caUed  volatile  or  essential  oil.  These  oils  per^ 
vade  almost  vwery  part  of  the  plant.  They  are 
found  in  many  roots,  to  which  they  impart  a 
fragrant  and  aromatic  odour,  with  a  somewhat 
acrid  taste.  The  roots  of  inula  Mmiumy  genista 
cmtanrntUf  and  many  others^  contain  oils  of  this 
■art  They  are  found  also  in  the  bark,as  in  the 
dmsmon  tree;  or  in  the  wood,  as  in  the  sassa- 
fm  and  the  fir;  in  the  leaves  of  labiate  plants, 
faeh  as  mint,  rosemary,  marjoram;  and  of  the 
odoioos  umbeHtfsrm^  such  as  fennel,  charvil,  an- 
gelica; and  of  plants  with  compound  flowers, 
such  as  worm- wood.  They  are  found  also  in 
the  flower  itself  as  in  the  flowers  of  camomile 
and  the  rose;  and  in  the  fruit,  as  in  pepper 
and  gnger;  and  lastly,  in  the  external  integu- 
ments of  many  seeds;  but  never  in  the  cotyle- 
den.  It  ia  probable  that  every  plant  possessing 
a  peculiar  odour  owes  this  to  a  peculiar  oil,  and 
\>iat  Uiia  aroma  is  caused  by  the  volatile  particles 


of  the  oil  being  continually  given  off  from  the 
plant.  Volatile  oils  are  obtained  by  expression 
frx>m  the  plant,  or  distillation.  They  are  char- 
acterised by  their  strong  and  aromatic  odour, 
and  rather  acrid  taste.  They  are  soluble  in  al- 
oohol,  but  are  not  readily  converted  into  soaps 
by  alkalies.  They  are  very  inflammable,  and 
are  volatilized  by  a  gentle  heat  Like  fixed  oils, 
their  specific  gravity  is  generally  less  than  that 
of  water,  on  the  surfoce  of  which  they  will 
float,  though  in  some  cases  it  is  found  to  be 
greater  than  that  of  water,  in  which  they  con- 
sequently sink.  They  are  much  prized,  on 
account  of  their  agreeable  taste  and  odour,  and 
are  prepared  and  sold  under  the  name  of  distilled 
waters  or  essences.  Oil  of  turpentine  is  used 
as  a  varnish,  and  for  mixing  with  other  oils  in 
the  composition  of  pigments. 

Woo.  This  substance  is  found  exuding  from 
the  upper  surfooe  of  the  leaves  of  many  trees.  It 
exudes  also  from  other  parts  of  the  plants  be- 
ndes  the  leaf,  and  assumes  a  more  si  iff  and  con- 
crete form,  as  frt>m  the  catkins  of  the  poplar, 
the  alder,  and  the  fir,  from  the  fruit  of  the 
myriea  cerifera  and  crotcn  tebifertm;  but  par- 
tioulaiiy  fh>m  the  anthene  of  flowers.  Bees* 
wax,  though  an  animal  production,  agrees  so 
closely  in  all  its  characters  with  that  from  plants, 
that  there  can  be  no  doubt  of  their  being  the 
same  substance.  It  was  at  one  time  the  opinion 
of  naturalists,  that  the  bees  collected  their  wax 
ready  formed  from  the  pollen  of  plants;  but 
Huber  has  shown  that  the  pollen  which  the  bees 
carry  to  their  hives  is  employed  as  the  food  of 
their  larvit;  and  that  the  wax  is  manufactured 
by  them  fr^om  the  saccharine  juices  of  the  flower. 
It  exudes  frrom  the  rings  in  the  abdomen  of 
these  insects,  and  is  employed  by  them  in  con- 
structing the  walls  of  their  cells.  AVax,  as  it 
comes  from  the  bee-hive,  has  a  yeUow  colour 
and  a  peculiar  smell,  both  of  which  are  derived 
from  the  honey  with  which  the  wax. cells  are 
filled.  To  frob  it  from  these  impurities,  it 
is  melted  in  water  and  cast  into  thin  ribbons, 
which  are  exposed  to  the  light  of  the  sun,  till, 
by  the  joint  action  of  the  light  and  moisture, 
they  are  bleached  white.  Several  fusions  and 
exposures  are  required,  however,  to  render  it 
perfoctly  puro. 

Wax,  when  pure,  is  tasteless  and  inodorous, 
insoluble  in  water  or  alcohol,  but  combines 
with  the  fixed  oils,  forming  with  them  a  paste 
or  cerate.  It  readily  combines  with  alkalies, 
and  assumes  th^  consistence  of  soap.  The  acids 
have  little  action  on  it,  and  on  this  account  wax 
forms  a  convenient  chemical  lute.  Wax  softens 
with  heat,  and  melts  at  the  temperature  of  142° 
if  unbleached,  and  155°  when  pure;  at  a  higher 
temperature  it  boils  and  passes  off  into  vapour, 
which  vapour  may  be  set  on  fire  by  the  appli- 
cation of  a  red  heat.    Hence,  its  utility  in  mak- 
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ing  candles;  and  hence  an  explication  of  this 
singular  phenomenon  ohservable  in  the  picUtm- 
nus  Jrtmnella,  This  plant  is  fragrant,  and  the 
odour  which  it  diffuses  around  forms  a  partial 
and  temporary  atmosphere,  which  is  inflammable; 
for  if  a  lighted  candle  or  other  ignited  body  is 
brought  near  to  the  plant,  especially  in  the  time 
of  droughts,  its  atmosphere  immediately  takes 
fire.  This  phenomenon  was  first  obsenred  by 
the  daughter  of  the  celebrated  Linnsus,  and  is 
explained  by  supposing  the  partial  and  tempor- 
ary atmosphere  to  contain  a  portion  of  wax  ex- 
uded from  the  plants,  and  afterwards  reduced  to 
vapour  by  the  action  of  the  sun.  The  result  of 
its  combustion  in  oxygen  gas  was,  according  to 
Laroisier,  carbonic  acid  and  water,  in  such  pro- 
portions as  to  lead  him  to  conclude  that  100 
parts  of  wax  are  composed  of  82.28  of  carbon, 
and  17.72  of  hydrogen.  But  owing  to  the  little 
action  of  acids  on  it,  there  seems  reason  to  be- 
lieve that  it  contains  also  oxygen  as  an  ingre- 
dient. Wax  possesses  all  the  essential  properties 
of  a  fixed  oil.  But  fixed  oils  have  the  property 
of  becoming  concrete,  and  of  iEMSuming  a  waxy 
appearance  when  long  exposed  to  the  air,  in 
consequence,  as  it  seems,  of  the  absorption  of 
oxygen.  Wax,  therefore,  may  be  considered  as 
a  fixed  oil  rendered  concrete,  perhaps  by  the 
absorption  of  oxygen  during  the  progrenof  vege- 
tation. But  if  this  theory  is  just,  the  wax  may 
be  expected  to  occur  in  a  considerable  variety  of 
states,  according  to  its  degree  of  oxygenation, 
and  this  is  accordingly  the  case.  Sometimes  it 
has  the  consistency  of  butter,  and  is  denominated 
butter  of  wax,  as  buttor  of  coco,  butter  of  galam; 
sometimes  its  consistency  is  greater,  and  then  it 
Lb  denominated  tallow,  as  tallow  of  croton;  and 
when  it  has  assumed  its  last  degree  of  consis- 
tency, it  then  takes  the  appellation  of  wax.  The 
butter  of  cacao  is  extracted  from  the  seeds  of 
the  theobroma  caeao,  or  chocolate  plants,  either 
by  boiling  them  in  water,  or  by  subjecting  them 
to  the  action  of  the  press,  after  having  exposed 
them  to  the  vapour  of  boiling  water.  They 
3'ield  almost  half  their  quantity  of  butter.  It 
is  at  first  brown  or  yellow,  but  when  well  puri- 
fied it  is  white;  its  taste  is  sweet,  its  fracture 
slightly  granular,  and  its  touch  unctuous.  It 
is  to  this  butter  that  chocolate  owes  its  flavour 
and  unctuosity.  Butter  of  coco  is  found  in  the 
fruit  of  the  coco-nut  tree.  It  is  expressed  from 
the  pulp  of  the  nut,  and  is  even  said  to  separate 
from  it  when  in  a  fluid  state,  as  cream  separates 
from  milk.  Butter  of  nutmeg  is  obtained  from 
the  seeds  of  the  myristica  officinalis^  or  nutm^ 
tree.  They  are  pounded  and  formed  into  a  paste 
with  water,  and  then  subjected  to  the  action  of 
the  press.  The  butter  is  firm  and  orange  coloured, 
and  «f  a  sweet  and  aromatic  smell.  From  the 
crcion  tebiferumy  a  tree  that  grows  in  Asia  and 
America,  a  waxy  substance  is  extracted,  of  the 


consbtence  of  tallow.  It  adheres  to  the  snr&oe 
of  the  fruit,  and  is  detached  from  it  by  means 
of  boiling  the  fruit  in  water.  Its  odour  is  rather 
pleasant,  but  it  acts  as  a  violent  purgative.  The 
Chinese  use  it  in  the  manufiicture  of  candles. 

The  myrica  eerifara^  a  plant  which  grows 
abundanUy  in  Louisiana  and  other  parts  of  North 
America,  furnishes  the  wax  of  myrtle.  The 
berries,  which  are  about  the  size  of  a  pepper 
com,  are  gathered  and  thrown  into  a  kettle 
which  is  nearly  filled  with  water*  The  water 
is  then  made  to  boil,  and  the  wax  which  is  ex- 
tracted floats  on  the  surfiice.  It  is  of  a  pale 
green  colour;  its  specific  gravity  is  1.0150,  it 
melts  at  the  temperature  of  109*^;  and  when 
strongly  heated  bums  with  a  white  flame  pro- 
ducing smoke,  and  emitting  an  agreeable  odour. 
Wax  is  abo  extracted  from  a  variety  of  other 
vegetables,  and  has  been  detected  by  Proust  in 
the  green  fecula  of  many  plants,  as  in  that  of 
the  cabbage.  He  considen  it  as  a  constituent 
part  of  the  pollen  of  all  flowers,  and  thinks  that 
the  bees  collect  it  along  with  the  gluten  of  the 
pollen,  which,  according  to  him,  serves  them  for 
food.  Certainly  it  is  one  of  the  most  abundant 
of  vegetable  principles,  and  b  of  great  utility 
both  in  medicine  and  in  the  arts.  Its  soft  aiKi 
unctuous  qualities  render  it  fit  for  being  em- 
ployed as  an  ingredient  in  ointments  and  plasters, 
and  in  a  great  variety  of  other  medicaments.  It 
is  employed  also  by  the  sculptor,  statuary,  and 
modeller,  in  the  exercise  of  their  arts.  But  its 
chief  utility  consists  in  its  being  better  adiqpted 
than  all  other  substances  fiir  tlie  manufiictore 
of  candles.  The  -candle  bums  with  a  clear  and 
brilliant  flame,  and  the  wick  needs  no  snuffing. 

B$iins.  The  term  r^na  was  given  by  the 
ancients  to  the  expressed  juice  of  certain  pine 
trees,  and  corresponds  to  our  common  resin. 
Many  vegetables  yield  a  resinous  juice.  It  is 
obtained  either  by  exudation  from  trees,  or  by 
digesting  the  substance  containing  the  resin  in 
alcohol.  In  the  first  case,  it  exudes  from  natural 
or  artificial  openings  in  the  bark  and  part  of 
the  wood  of  trees.  The  resin  flows  out  in  sum- 
mer in  a  liquid  state,  it  being  held  in  solution 
by  a  volatile  oil,  which,  when  the  exudation  b 
exposed,  to  the  air,  either  makes  its  eea^  or  b 
converted  into  resin  by  the  absorption  of  oxygen. 
When  thb  change  takes  place  the  liquid  b  con* 
verted  into  a  solid  resin.  In  the  second  place* 
the  alcoholic  solution  being  dUuted  with  water, 
the  resin  fiilb  down,  and  the  alcohol  b  recovered 
by  dbtilling  the  diluted  liquor. 

Resins  are  solid  substances,  naturally  brittle, 
have  a  certain  degree  of  transparency,  and  a 
colour  most  commonly  inclining  to  yellow. 
Their  taste  b  insipid,  and  they  have  no  smell 
except  when  they  retain  a  portion  of  volatUe 
oil,  in  which  case  they  partake  of  the  odour  and 
acrid  taste  of  that  oil.    They  are  insoluble  in 
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fTittf,  most  of  them  are  soable  in  alcohol,  aad 
•dme  of  them  m  the  fixed  oils.  When  expoeed 
to  hett  they  melt  and  afterwards  take  fire,  bom- 
iog  with  a  strong  ydlow  flame,  and  ey<^Ting  a 
great  deal  of  smoke.  Their  ektmentary  const!- 
totioD  eoosists  of  carbon,  hydrogen,  and  oxygen. 
Retmy  or  Rotin.  Tbds  sabetance  exudes  in 
the  fiirm  of  dropa  or  tears,  fix>m  the  various 
ipeaes  of  pines.  Its  flow  is  generally  aided  by 
oiens  oi  incisions  into  the  bark  and  wood, 
•nd  it  receires  difierent  appellations  according 
to  the  qteeies  from  which  it  is  obtained.  If  itis 
obtained  fiom  the  pimut  sylvesiris^  it  is  denom- 
intted  common  turpentine;  fix>m  pinus  laria 
Vmn  turpentine;  or  from  amyris  baUamea^ 
Cnada  balsam.  It  originally  consists  of  two 
ingrediaita,  oil  of  turpentine  and  roan.  The 
oO  is  eztTKted  by  distillation,  and  the  resin  re- 
nnini  bdiind«  If  the  distillation  is  continued 
to  diynesi^  the  residuum  is  common  rosin,  or 
edrophonium;  but  if  water  is  mixed  with  it  while 
vH  fluid  and  incorporated  by  violent  agitation, 
the  residuum  is  yellow  roein.  The  yellow  rosin 
IS  the  most  dnctUe,  and  the  most  generally  used 
b  tbe  arts.  Oil  of  turpentine  begins  to  boil  at 
319°  of  the  thermometer;  but  if  the  ebullition 
tie  still  fiuther  continued,  the  temperature  rises 
to  350^,  or  evoi  higher,  Showing  the  presence  of 
more  thsn  one  volatile  oiL 

From  the  resinous  juices  of  the  fir,  the  sub- 
rinees  known  by  the  name  of  pitch  and  tar 
ireilaomanuftietaied.  The  trunk  is  cut  or  deft 
into  pieces  of  a  convenient  size,  which  are  piled 
t«getiier  in  he^w,  and  covered  with  turf.  They 
are  tbenset  on  fire,  and  the  resinous  juice  which 
is  thus  extricated,  being  prevented  from  esei^ing 
m  A  volatile  state  by  means  of  the  tur^  is  pie- 
opttated  and  collected  in  a  vessel  beneath.  It 
u  partly  converted  into  an  empyreumatic  oil, 
«d  is  now  tar,  which  by  being  fitrther  inspis- 
•>t«d,  is  turned  into  pitch. 

MvUe.  This  resin  is  extracted  from  the  pis- 
^•^•a  fmlucuiy  a  tree  which  grows  plentifully  in 
the  idand  of  Chios.  It  exudes  in  a  fluid  state 
fiom  indaions  made  in  the  stem,  and  concretes 
ntto  brittle  grains,  somewhat  yellowish  and 
WM-transparent,  In  this  state  it  b  sold  under 
the  name  of  mastic.  It  has  scarcely  any  taste; 
^t  when  heated  it  melts  and  exhales  a  fragrant 
^door.  It  is  sometimes  employed  as  a  varnish. 
Sandarae.  This  redn  b  obtained  from  the 
f^p^ut  commimu^  or  common  juniper,  by 
ipoDtaneons  exudations.  It  concretes  in  the 
fonn  of  small  round  tears,  somewhat  brownbh 
and  semi-transparent,  resembling  mastic.  It  b 
also  employed  as  a  varnish. 

EUm.  Thb  resin  b  extracted  from  the 
•■frif  tlemifera^  a  tree  which  grows  in  North 
•^nieriea.  It  exudes  fix>m  incinons  made  in  the 
Jwk  during  dry  weather,  and  is  left  to  harden 
n  the  sun.    It  b  of  a  pale  yellow  colour,  and 


strong  smell,  and  b  somewhat  semi-transpar- 
ent. 

Taeambae.  Thb  resin  b  the  produce  of  tlie 
fagara  octandra^  and  populus  haUamifera,  It 
b  brought  from  America  in  large  oblong  masses, 
wrapped  in  flag  leaves.  Its  colour  blight  brown. 
It  b  brittie  but  easily  melted  by  heat,  and  it 
has  been  found  to  be  soluble  in  alkaliea  and  nitric 
adds. 

Labda/nium.  Thb  resin  b  obtained  from  the 
titUu  ereticuSf  a  shrub  which  grows  in  Candia 
and  other  Gredan  islands.  The  surface  of  the 
leaves  b  covered  with  a  viscid  juice,  which  b 
collected  by  a  sort  of  rake  furnished  with  thongs 
of  leather,  to  which  the  juice  adheres.  It  is 
afterwards  scraped  from  the  thongs  with  a  knife. 
It  b  very  soft,  and  always  mixed  with  sand  and 
dust.  Its  colour  b  blackish,  its  odour  fragrant, 
and  its  taste  bitter.  When  dissolved  in  alcohol, 
it  leaves  behind  it  a  littie  gum.  It  b  employed 
in  medidne  as  an  astringent. 

Opobalsamumy  or  balm  of  Oil^ad,  Thb  redn, 
which  has  obtained  a  sort  of  notoriety  for  its 
fimded  medical  virtues,  b  the  produce  of 
the  amyris  QiUadennSy  a  shrub  which  grows  in 
Judea  and  Arabb;  but  it  b  so  much  vdued  by 
the  Turks,  that  its  importation  b  prohibited. 
Thb  b  the  balm  of  Gilead  so  much  celebrated 
in  Soripturo.  Pliny  says  it  was  first  brought  to 
Rome  by  the  generab  of  Vespasian.  It  b  ob- 
tained in  a  liquid  state  from  incisions  in  the 
bark,  and  b  somewhat  bitter  to  the  taste. 

Copaiva  baiiom.  Thb  resin  is  obtained  from 
the  copai/era  officinalis^  a  tree  which  grows  in 
South  America.  It  exudes  from  artificid  in- 
cisions, having  at  first  the  consistence  of  oil,  but 
gradually  assuming  the  condstence  of  honey. 
It  b  tr&msparent,  and  of  a  yellow  colour,  witli 
an  agreeable  smdl,  but  pungent  nauseous  taste. 
It  b  a  combination  of  resin  and  volatile  oil, 
which  may  be  separated  by  distillation  with 
water.  It  b  insoluble  in  water,  but  abundantly 
soluble  in  dcohoL    It  b  used  only  as  a  medicine. 

Dragon* $  Hood,  Thb  resin  b  obtained  from 
the  draeasna  draco,  pUrocarptu  draco,  and  cal- 
amus rotang,  plants  that  grow  in  the  East  Indies, 
and  in  Spanish  America.  Its  colour  b  a  dark 
red.  It  b  tastdess  and  dmost  inodorous.  Its 
fracturo  b  glossy,  and  its  powder  of  a  deep 
crimson  hue.  It  b  brought  to  thb  country  in 
small  masseif,  wrapped  in  leaves,  and  b  used 
chiefly  as  a  tooth  powder. 

Guiacl  Thb  resin  b  the  produce  of  the 
guiacum  officinale,  a  tree  which  grows  in  the 
West  Indies.  It  exudes  spontaneously,  or  b 
driven  out  in  a  mdted  state  by  means  of  the 
action  of  heat.  Its  colour  b  green  with  some 
transparency,  its  consistence  brittie,  its  fracture 
vitreous.  It  has  scarcdy  any  taste,  and  no  smdl; 
but  when  thrown  on  burning  coab  it  exhdes  a 
I  fragrant  odour.    It  b  used  in  medicine. 
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BcUmy  Bay  renn.  This  resin  is  said  to  be 
the  produce  of  the  acarois  resini/era^a  tree  which 
^rows  abundantly  in  New  Holland,  especially 
near  Botany  Bay«  The  resin  exudes  spontan- 
eously from  the  trunk  of  the  singular  tree  whidi 
yields  it,  especially  if  the  bark  be  wounded.  It 
is  at  first  fluid,  but  becomes  gradually  solid  when 
dried  in  the  sun.  It  is  insoluble  in  water,  but 
communicates  to  that  liquid  the  flavour  of 
storax.    Alcohol  dissolyes  it. 

Orem  resin.  This  resin  constitutes  the  colour- 
ing matter  of  the  leaves  of  trees,  and  of  almost 
all  vegetabka.  It  is  insoluble  in  water,  but  sol- 
uble in  alcohol.  When  treated  with  ox3rmnriatic 
acid  it  assumes  the  colour  of  a  withered  lea^ 
and  exhibits  the  resinous  properties  more  dis- 
tinctly. 

Capdl.  This  resin  is  obtained  from  the  rhus 
eopalliniumy  a  tree  which  b  found  in  North 
Ammca.  It  is  a  tranfiparent  substance,  witli  a 
slight  tinge  of  brown.  It  possesses  the  general 
properties  of  other  resins,  but  differs  from  them 
in  not  being  soluble  in  alcohol  or  oil  of  turpen- 
tine, without  peculiar  management.  When 
dissolved  in  any  volatile  liquid,  and  spread  thin 
upon  wood,  metal,  or  paper,  so  that  the  volatile 
menstruum  may  evaporate,  it  forms  one  of  the 
most  perfect  and  most  beautiful  of  all  the  var- 
nishes, known  by  the  name  of  Ck>pal  varnish. 
For  this  purpose  it  is  generally  dissolved  in  oil 
of  turpentine. 

Anime.  This  resin  is  obtained  from  the  fy- 
mmasa  oowrbaril^  or  locust  tree,  a  native  of  North 
America.  It  resembles  copal  exactly  in  its  ap- 
pearance, but  difi^rs  from  it  in  being  readily 
soluble  in  alcohol.  It  is  employed  also  in  mak- 
ing varnishes. 

Lac.  This  resin  Ib  the  produce  of  the  erct<m 
lacdferum,  a  native  of  the  East  Indies.  It  ex- 
udes in  consequence  of  the  puncture  of  an  in- 
sect, whence  it  b  supposed  to  derive  its  colour, 
which  is  deep  red  veiging  to  brown,  with  a  de- 
gree of  semi-transparency.  It  forms  the  basis  of 
many  varnishes,  and  of  the  finest  kinds  of  seal- 
ing wax. 

Bloom.  Upon  the  epidermis  of  the  leaves 
and  fruits  of  certain  species  of  plants^  there  is 
to  be  found  a  fine  soft  and  glaucous  powder.  It 
is  particularly  observable  upon  cabbage  leaves, 
and  upon  plums,  to  which  it  communicates  a 
]  (articular  shade.  It  b  known  to  gardeners  by 
the  name  of  bloom.  It  b  easily  rubbed  ofi^  by 
the  fingers,  and  when  viewed  under  the  micros- 
cope seems  to  be  composed  of  small  opaque  and 
unpolished  granules,  somewhat  similar  to  the 
powder  of  starch;  but  with  a  high  magnifying 
power  it  appears  transparent.  When  rubbed 
ofi^  it  b  again  reproduced,  though  slowly.  It 
resists  the  action  of  dews  and  rains,  and  b  con- 
sequently insoluble  in  water.  But  it  b  soluble 
in    alcohol,  fit>m  which    circumstance    it  has 


been  suspected  with  some  probabiKty  to  be  a 
redn. 

Such  are  some  of  the  most  remarkable  of  the 
resins  that  have  been  subjected  to  chemical  analy- 
sis, or  employed  in  medicine  or  the  arts.  Their 
medical  virtues,  however,  are  not  quite  so  great 
as  has  been  generaUy  supposed,  but  their  utility 
in  the  arts  b  very  oonadsrable.  They  are  em- 
ployed in  the  arts  of  painting,  ▼anii^iiiig,  em- 
balming, and  perfumery;  and  they  fruniiflh  us 
with  two  of  the  most  important  of  all  materiab 
to  a  naval  power,  pitch  and  tar. 

Oum  reiins.  There  are  many  plants  wlndi, 
when  cut  or  pierced,  give  out  a  milky  jmee  more 
or  less  thick.  Thb  juice  has  genially  a  strong 
taste,  and  frequently  also  a  peculiar  smelL  These 
milky  juices  are  contained  in  the  living  plant  in 
a  peculiar  set  of  vessels,  which  usually  run  along 
ihd  interior  part  of  the  baik.  The  commoii 
leontodon  taraxieum^  UuAuca  virotOy  the  different 
spedes  of  euphorifia,  and  the  poppy,  may  be 
mentioned  as  examples  of  plants  yidding  these 
milky  juioes.  When  the  milky  juice  is  made 
to  exude  firom  a  plant,  and  tben  exposed  to 
the  atmoflphere,  it  becomes  solid,  and  assumes 
difierent  appearances  according  to  the  plant  from 
which  it  b  obtained.  Now  these  concrete  juices 
are  the  substances  which  have  long  been  distin- 
guished by  the  name  of  ^tMi  resiiu.  Gum  reans 
are  usually  opaque,  or  at  least  their  transparency 
b  inferior  to  that  of  resins.  They  are  sdways 
solid,  and  most  c<»nmonly  brittle,  and  have 
sometimes  a  &tty  appearance.  When  heated 
they  do  not  melt  as  the  resins  do,  neither  are 
they  so  combustible.  Heat,  however,  commonly 
softens  them,  and  causes  them  to  swell.  They 
bum  with  a  flame.  They  have  almost  always 
a  strong  smell,  which,  in  several  instances,  b 
similar  to  that  of  garlic.  Their  taste  also  b 
often  acrid,  and  much  stronger  than  that  of  the 
resins.  They  are  partially  soluble  in  water,  but 
the  solution  b  always  opaque,  and  usually 
milky.  Alcohol  dissolves  only  a  portion  of 
them,  the  soluticm  b  transparent;  but  when  di- 
luted with  water  it  becomes  milky.  They  dis- 
solve much  better  in  dilute  alcohol. 

Oalbanum,  Thb  substance  b  obtained  from 
the  bttbon  paibammiy  a  perennial  plant  found  at 
the  Cape  of  Grood  Hope.  An  incision  b  made 
in  the  stem  a  little  above  the  root»  and  the  milky 
juice  flows  out.  When  it  concretes  it  consti- 
tutes galbanum.  It  b  brought  into  thb  country 
in  small  pieces,  composed  of  agglutinated  tears 
of  a  yellow  colour,  acrid  and  bitter  taste,  and 
smell  of  garlic.  Water,  vinegar,  and  wine,  dis- 
Eolves  the  greater  part  of  it,  but  the  soluti<m  b 
milky.    It  b  duefly  used  in  medicine. 

Ammoniac.  Thb  substance  b  brought  from 
Africa  in  the  form  of  small  tears^  but  nothing 
certain  b  known  concerning  the  plant  whidi 
yields  it.    It  b  thought  to  be  a  species  of  ftruUu 
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Its  cdoQT  is  yellaw,  and  taste  nauseouB.    It  is 
ned  mnetiiafes  in  medicine. 

Stammemy.  Tliis  sobstanoe  is  the  prodace  of 
the  imwohmluB  semmmomiay  a  climbing  plant  which 
grows  in  Penia.  The  root  when  out  yields  a 
milky  jniee  by  exptmdsm^  which,  when  it  con- 
cietaB,  fonns  soammony.  Its  colour  is  dark  gray^ 
its  mell  nauseous  whoi  rubbed,  and  its  taste 
bitter.  It  forms  with  water  a  green  opaque 
liqaid.  It  is  mudi  employed  in  medidne,  and 
opcntes  as  a  strong  purgative. 

OpepomoM,  The  plant  fieom  which  this  sub- 
ttanoe  is  obtained,  is  the  patdnaeea  opopawucy 
a  nativie  of  the  countries  of  the  Levant.  It 
exndea  in  the  state  of  a  milky  juioe,  from  in- 
ciskHv  made  in  the  root.  It  is  afterwards  dried 
in  U»  sun,  and  is  generally  to  be  met  with  in 
loH^  of  a  reddish  colour,  and  white  within. 
Its  taste  u  bitter  and  acrid,  and  it  forms  with 
water  a  milky  solution. 

EmpkorUmm.  This  substance  is  the  produce 
of  the  tmpkoHna  qfidnalisj  a  plant  which  grows 
in  Africa.  It  is  the  milky  juice  of  the  plant 
dried  in  the  sun,  and  obtained  by  means  of  in- 
ciaons.  It  asmimes  the  Ibrm  of  small  yellow 
tears.  It  has  no  smell,  its  taste  is  caustic  It 
U  poiaonooB,  but  is  occasionally  employed  in 
medicine. 

(Hifamttm,  This  substance  is  obtained  froln 
i^jimipenu  fycia,  which  grows  in  Arabia,  par- 
ticukriy  by  the  borders  of  the  Tied  sea.  It  is 
the  frankincense  of  the  ancients.  It  exudes 
from  incisions  made  in  the  tree,  and  concretes 
into  masses  about  the  size  of  a  chestnut.  It  is 
brittle,  tran^iarent,  and  of  a  yellow  colour.  It 
has  little  taste,  but  when  burnt  diffuses  an 
agreeable  odour. 

jSaygpflMMt.  The  plant  from  which  this  sub- 
stance is  obtained  b  not  well  known;  but  it  is 
soppoaed  to  be  the  ferula  Persioa.  The  sub- 
sutnoe  itself  is  brought  from  Egypt,  Persia,  or 
India.  It  is  generally  in  the  form  of  agglutin- 
ated tears.  Its  colour  is  yellow,  its  taste  hot 
and  bitter,  and  its  smell  alliaceous. 

Gamboipe  is  the  produce  of  the  mangogtana 
cambogioj  a  tree  which  grows  in  the  East  Indies. 
It  exudes  from  incisions  of  the  bark,  and  is 
brought  to  Europe  in  large  cakes  or  cylindrical 
uiaases.  Its  colour  id  yellow,  and  its  fracture 
riuions;  but  it  has  no  smeU  and  very  little 
taste.  It  forms  with  water  a  yellow  turbid 
liquid,  but  is  soluble  almost  entirely  in  alcohol. 
In  medicine  it  is  a  strong  purgative.  It  is  much 
used  as  a  pigment 

Myrrh,  This  substance  is  procured  from  a 
tree  which  grows  in  Abyssinia  and  Arabia;  the 
real  species  of  which  has  not  yet  been  ascert^ed. 
Aeoording  to  Bruce  it  belongs  to  the  mimosa. 
It  exudes  fit>m  the  tree  in  the  state  of  a  yel- 
lowish white  liquid,  which  soon  concretes  into 
a  solid  substance.    The  best  is  transparent,  and 


has  a  reddish  brown  colour.  Its  odour  is  strong 
and  peculiar,  its  taste  bitter  and  aromatic.  It 
does  not  melt  when  heated,  and  bums  with  dif- 
ficulty. It  is  oocasionaUy  used  in  medicine,  and 
as  a  dentifrioe. 

AiofotUda.  This  substance,  so  well  charac- 
terised by  its  strong  and  foetid  smell,  is  obtained 
from  the  fdrula  asafoetida,  a  plant  which  grows 
in  Persia.  At  lour  years  old  the  plant  is  dug 
up  by  the  root;  the  root  b  then  cleaned  and  the 
extr^ity  cut  off;  a  milky  juice  exudes,  which 
is  collected;  and  when  it  ceases  to  flow  another 
portion  is  cut  off  and  more  juice  extricated.  The 
process  is  continued  till  the  root  is  exhausted. 
The  juice  which  has  been  collected  soon  con- 
cretes, and  constitutes  asafcetida.  It  is  brought 
to  Europe  in  small  agglutinated  grains  of  differ- 
ent colours:  white,  red,  and  yellow.  It  is  hard 
but  brittle.  Its  taste  is  bitter,  and  its  smell  in- 
sufferably foetid;  and  yet  the  Indians  use  it  as 
a  seasoning  for  their  food,  and  call  it  the  food  of 
the  gods.  This  forms  a  strong  contrast  to  the 
name  it  has  obtained  in  Europe,  where  it  is  vul- 
garly known  by  the  appellation  of  devil's  dang.  , 
It  is  used  in  medicine. 

A  loes.  Strictly  speaking,  aloes  hardly  belongs 
to  the  gum  resins;  but  as  it  often  exudes  spon- 
taneously from  the  leaves  when  the  point  of 
these  is  cut  off,  and  afterwards  gradually  con- 
cretes into  a  solid  mass,  the  analogy  is  so  close 
as  to  warrant  its  insertion  here. 

Two  kinds  of  aloes  occur  in  commerce,  Soco- 
tara  aloes^  and  Barbadoes  aloes.  The  first  kind 
came  originally  from  Socotora^  an  island  at  the 
entrance  of  the  Red  sea;  but  of  late  years  this 
country  is  almost  entirely  supplied  with  aloes 
fr^m  Bombay.  The  plant  which  yields  this 
variety  is  the  ahe  spkata.  The  leaves  are  cut 
off  close  to  the  stem,  then  cut  in  pieces,  and  their 
juice  allowed  to  run  out;  after  a  sediment  has 
subsided  the  clear  liquid  is  allowed  to  concrete 
in  the  sun.  The  taste  of  aloes  is  entirely  bitter; 
it  b  soluble  in  alcohol  and  water,  and  b  much 
used  in  medicine  as  a  purgative. 

Balsams,  The  substances  known  by  the  name 
of  balsams  are  nearly  related  to  the  resins  and 
gum  resins.  They  all  contain  benzoic  acid. 
They  are  obtained  by  incisions  made  in  the  bark, 
from  which  a  viscous  juice  flows,  which  b  after- 
wards thickened  by  exposure  to  the  sun  or  a 
fire;  or  they  are  obtained  by  boiling  the  part  of 
the  tree  containing  them.  They  oi-e  thick  and 
viscid  juices,  but  become  readily  concrete;  their 
colour  b  brown  or  red;  their  smell  aromatic  when 
rubbed;  their  taste  acrid.  They  are  insoluble  in 
water,  but  boiling  water  extracts  part  of  their 
acid;  they  are  soluble  in  the  alkalies  and  nitric 
acid.  When  heated  they  melt  and  swell,  evolv- 
ing a  white  and  odorous  smoke. 

Benzoin.  It  was  long  supposed  that  thb  sub- 
stance was  the  produce  of  a  species  of  laurrnj 
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bot  it  appears  from  the  observations  of  Mr 
Dryandi,  to  be  the  produce  of  a  species  of  styraXy 
a  tree  which  grows  in  Sumatra,  and  is  known 
as  the  styrax  benzoin.  It  flows  from  incisions 
made  in  the  trunk,  and  comes  into  Europe  in 
masses  of  a  light  brown  colour,  yariegated  with 
yellow  specks.  It  is  brittle,  with  a  vitrious 
fracture.  It  is  soluble  in  alcohol;  when  rubbed 
it  emits  a  fragrant  odour;  and  when  heated  the 
benzoic  acid  is  sublimed  in  the  form  of  white 
crystals.    It  is  used  in  medicine  and  perfumery. 

Storax,  This  balsam  is  obtained  from  the 
styrax  officinale^  a  tree  which  grows  in  France, 
Italy,  and  the  islands  of  the  Levant.  It  is  ex- 
tracted by  means  of  incisions,  and  concretes  into 
cakes  or  masses  of  an  irregular  form,  and  a  brown 
or  reddish  colour.  Its  taste  is  spicy,  and  its 
smell  fragrant :  it  is  employed  in  perfiimery. 

Styrax,  Thb  substance  is  a  semi-fluid  juice. 
The  tree  from  which  it  flows  is  cultivated  in 
Arabia;  but  the  true  species  has  not  yet  been 
ascertained.  It  is  known  to  the  natives  by  the 
name  of  rosamallos.  The  balsam  procured  from 
it  is  greenish,  its  taste  aromatic,  and  its  smell 
pleasant.  It  is  a  combination  of  benzoic  acid, 
and  resin,  and  is  used  in  medicine  occasionally. 

BaUam  of  Tolu,  This  substance  is  the  pro- 
duct of  a  tree  of  South  America,  the  tolui/era 
baUamum,  It  flows  from  incisions  made  in  the 
bark,  and  is  brought  to  Europe  in  small  gourd 
sheUs.  Its  colour  is  brown,  and  itfl  smell  very 
fragrant.  It  is  employed  in  medicine,  and  was 
at  one  time  thought  efficacious  in  diseases  of  the 
lungs. 

Balsam  of  Peru,  Thb  balsam  is  obtained 
from  the  myroxyhr  Peruiferum^  a  tree  which  is 
found  in  South  America.  It  is  extracted  by 
boiling  the  twigs  in  water;  after  evaporation  the 
extract  is  put  into  cocoa  nut  shells,  and  in  this 
state  brought  to  Europe.  It  resembles  the  bal- 
sam of  tolu  in  its  chemical  properties,  as  far  as 
they  have  been  hitherto  examined,  and  is  ap- 
pUed  to  the  same  medical  purposes;  but  its  con- 
sistency is  less  solid,  and  it  b  more  easily  vola- 
tilized by  heat. 

Camphor,  Thb  substance  was  unknown  to 
the  Greeks  and  Romans,  but  appears  to  have 
been  first  brought  into  notice  by  the  Aittbian 
physicians.  Sotius  b  the  first  person  who 
notices  it  under  the  name  of  kamphw,  A  great 
variety  of  plants,  especially  the  labiatcBy  contain 
camphor,  such  as  thyme,  rosemary,  lavender, 
zedoary,  sassafras;  but  it  b  chiefly  obtained  from 
the  laurus  camphoray  a  tree  which  grows  in 
Japan  and  the  islands  of  the  East  Indies.  In 
order  to  obtain  it,  the  root  and  stem  of  the 
plant  are  cut  into  small  pieces,  and  put  into  a 
lai^  alembic  furnished  with  a  head,  and  con- 
taining some  water.  When  sufficient  heat  b 
applied,  the  camphor  sublimes  in  the  form  of 
small    grayish    grains,  which   are    afterwards 


worked  into  larger  masses  by  friction.  In  thb 
state  it  b  impure,  but  it  b  afterwards  r^ned  by 
a  second  distillation.  Camphor*  when  purCy  b 
a  white  brittle  substance,  forming  octagonal 
crystals,  or  square  pbtes.  Its  taste  b  peooliaily 
hot  and  acrid,  leaving  afterwards  a  senanticm  of 
cold;  its  odour  b  strong  and  aromatic  When 
broken  into  small  fragments  and  put  into  water, 
on  the  surfiboe  of  which  it  swims,  a  aingnbr 
phenomenon  ensues.  The  water  smroiuiding 
the  fragments  b  immediately  put  into  commo- 
tion, advancing  and  retiring  in  little  wayea,  and 
attacking  the  fragments  with  violence.  The 
minuter  fragments  are  driven  badrwarda  and 
forwards  upon  the  sur&ce,  as  if  impelled  by 
contrary  winds.  If  a  drop  of  oil  b  let  £dl  on 
the  sur&oe  of  the  water,  it  produces  an  inuns- 
dbte  calm.  Thb  phenomenon  has  been  attri- 
buted to  electricity.  Fourcroy  thinks  it  is 
merely  the  efiect  of  the  affinities  of  the  camphor, 
water,  and  air,  entering  into  combination. 

Camphor  b  not  altered  by  exposure  to  the  air, 
but  it  b  so  volatile  that  it  evaporates  compl^elj, 
if  exposed  to  it  in  warm  weather.  It  is  inaola- 
ble  in  water,  to  wliich,  however,  it  commnnicatefl 
its  peculiar  odour.  It  ia  readily  soluble  in  al- 
cohol; and  in  the  acids  its  solution  in  nitric  acid 
forms  what  b  called  oil  of  camphor.  It  melU 
at  the  temperature  of  900^,  and  b  so  inflamma* 
ble  that  it  will  bum  even  on  the  sur&ce  of  the 
water.  It  bums  with  a  bright  flame,  and  leaves 
no  residuum.  If  formed  into  a  paste  with  water 
and  alumina,  and  distilled  in  a  glass  retort,  the 
products  are  volatile  oil,  camphoric  acid,  car- 
bonic acid  gas,  and  carburetted  hydrogen  gas, 
with  a  residuum  of  charcoal  and  alumina,  in 
such  proportions  as  to  warrant  the  condosioD 
tliat  the  ultimate  ingredients  of  camphor  are 
carbon  and  hydrogen. 

Camphor  is  much  employed  in  medicine.  It 
b  regarded  as  a  powerful  stimulant  and  anti- 
spasmodic. It  b  particularly  offensive  to  insects, 
and  b  frequently  used  as  a  preservative  in  cabi- 
nets of  natural  hbtory. 

(houtchouc,  Thb  substance  was  introduced 
into  Europe  about  the  begiiming  of  last  century; 
and  from  its  being  applied  to  rub  out  the  stains 
of  black-lead  pencils,  it  got  the  name  of  Indu 
rubber.  It  b  obt^ed  from  at  least  two  Izees, 
natives  of  South  America,  the  Jatropa  elastfcoj 
and  hcsvea  caotOchouCy  and  from  the  Jkus  indicoy 
artocarpus  integrifolia,  and  urceola  eUutica  of  the 
East  Indies.  If  an  incision  b  made  into  the  bark 
of  any  of  these  plants,  a  milky  juice  exudes, 
which,  when  it  b  exposed  to  tlie  air,  concretes 
and  forms  caoutchouc.  As  the  object  of  the  na- 
tives in  collecting  it  had  been  originally  to  form 
it  into  vesseb  for  their  own  use,  it  b  general!)' 
made  to  concrete  in  the  form  of  bags  or  bottks. 
This  b  done  by  applying  the  juice,  when  fluid, 
in  thin  layers,  to  a  mould  of  dried  clay,  and  then 
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ksTxng  it  to  coDcreU  in  the  san,  or  by  the  fire. 
A  tecood  hyer  is  added  to  the  firsthand  others  in 
saeeeaioii,  till  the  Tessel  acquires  the  thickness 
thai  is  wanted.  The  mould  is  then  broken,  and 
tiie  Tead  fit  for  nae;  and  in  this  state  it  is  gen- 
tnHy  bnnigfat  to  Europe.  It  is  brought  over  in 
iti  Biilkj  state  also,  by  being  excluded  firom  the 
adioD  oi  the  air.  If  the  pulpy  juice  be  exposed 
to  the  air,  an  dasiic  pellicle  is  fi>nned  on  the 
nz&ee.  If  it  is  confined  in  a  ressel  containing 
oxygen  gas,  the  pellicle  is  formed  sooner.  If  oxy- 
nnuiatic  add  is  poured  into  the  milky  juice,  the 
caootdumc  precipitates  immediately.  This  ren- 
den  it  probable  that  the  fi>rmation  of  the  oaout- 
choue  b  owing  to  the  absorption  of  oxygen. 

When  pure  this  substance  is  of  a  white  colour, 
without  taste  or  smell.  The  black  colour  which 
it  oommoiily  presents  is  owing  to  tlie  method  of 
^Tpng  the  different  layers  upon  the  moulds  on 
whi^tbej  are  spread.  They  are  dried  by  being 
exposed  to  smoke.  The  black  colour  of  the 
emtchouc,  therefore,  is  owing  to  the  smoke  or 
»ot  alternating  with  its  diffierent  layers.  It  is 
soft  and  pliable  like  leather,  and  extremely  elas- 
tic, ao  that  it  may  be  stretohed  to  a  very  great 
length,  and  still  reoorer  ito  former  size.  Mr 
GoQgh  of  Manchester  has  made  some  curious  ex- 
pcnments  on  the  changes  of  temperature  which 
this  nbstance  undergoes  on  ito  being  stretched 
wl  suddenly,  fix)m  which  it  would  appear  that 
daetility,  or  elasticity,  as  well  as  fluidity,  de- 
pends upon  latent  heat.  It  is  not  altered  by  ex- 
ponre  to  the  air;  ia  insoluble  in  water;  but  if 
Wkd  m  this  fluid  for  some  time,  ite  edges  be- 
come so  soft  as  to  adhere  if  pressed  together 
cUjr  for  some  time.  It  is  insoluble  in  alco- 
^;  bat  sduble  in  pure  ether  and  some  of  the 
▼olo^  oila,  as  also  the  alkalies.  Naptha,  or  tlie 
«««rtial  oil  deriyed  from  tar  or  coal  gas,  b  a 
^J  solrent  of  this  substance.  It  is  also  acted 
on  by  acids;  and  from  their  decomposition,  it 
*^>ntt  to  consist  of  the  elementery  constituento 
of  carbon,  hydrogen,  oxygen,  and  nitrogen. 

Caontchone  existe  in  many  vegetebles,  com- 
I'ifled  with  other  ingrediente.  From  resins  it 
°^  be  separated  by  their  solution  in  alcohol ; 
B&d  from  the  berries  of  the  misseltoe  it  may  be 
BBpttBted  by  the  addition  of  water.  Opium  and 
i^tttie  contain  a  portion  of  it,  but  not  a  sufli- 
^^  proportion  to  compensate  the  labour  of  ito 
***»ction.  It  is  applied  to  niany  usefdl  pur- 
port* Rolled  out  into  very  thin  plates  it  forms 
i  tenacioQs  coTering  to  jars  and  phials,  and  is 
V^  impenrions  to  water  and  most  liquids.  It  is 
■^  iwed  to  construct  tubes  and  cylinders  for 
^^t^cal  and  surgical  purposes;  and  dissolved 
in  naptha,  and  spread  over  various  kinds  of  cloth. 
It  fenns  the  Mackintosh  fabrics,  now  so  univer- 
■aOy  used.  An  immense  quantity  of  this  sub- 
•^•nee  is  now  imported  into  this  country  for  this 
"Jtmi&cture,  and  consequently  ito  price  has  been 


greatly  raised.  In  the  countries  where  it  is  pro- 
duced the  natives  manufacture  it  into  bottles, 
make  of  it  booto  and  shoes,  and  often  bum  it  in- 
stead of  candles. 

Cork.  This  well  known  and  useful  article  is 
the  outer  bark  of  the  quercus  suber,  or  cork  tree, 
a  kind  of  oak  that  grows  abundantly  in  France, 
Italy,  and  Spain.  To  prevent  ito  natural  exfo- 
liation, which  is  always  irregular,  and  to  disen- 
gage it  in  convenient  portions,  a  longitudinal  in- 
cision is  made  in  the  bark  from  the  root  to  the 
top  of  the  stem,  and  a  transverse  and  circular  in- 
cision at  each  extremity ;  the  outer  layer,  which 
is  cork,  is  then  stripped  ofi^,  and  to  flatten  and 
reduce  it  to  sheets,  it  is  put  into  water,  and 
loaded  with  weighte.  The  tree  continues  to 
thrive  though  it  is  thus  stripped  of  ito  cork  once 
in  two  or  three  years. 

Cork  is  a  light,  soft,  and  elastic  substance.  Ito 
colour  is  a  sort  of  light  tan.  It  is  very  inflam- 
mable, and  bums  with  a  bright  white  flame, 
leaving  a  black  and  bulky  charcoal  behind. 
When  distilled  it  yields  a  small  quantity  of  am- 
monia. Nitric  acid  corrodes  and  dissolves  it, 
changing  ito  colour  to  yellow,  and  finaUy  decom- 
poses it,  converting  it  partly  into  an  acid,  and 
partly  into  a  soft  substance  resembling  wax  or 
resin.  The  acid  which  is  thus  formed  is  deno- 
minated the  suberic  acidy  and  has  been  ascer- 
toined  to  be  one  of  a  peculiar  nature.  It  seems 
probable  that  cork  existo  in  the  bark  of  some 
other  trees  as  well  as  the  quercus  svbcr.  There 
b  a  variety  of  the  ulmus  ccmpestriSy  common  in 
hedge  rows,  whose  bark  assumes  something  of 
the  external  appearance  of  cork,  which  it  re- 
sembles in  ito  thickness,  softness,  and  elasticity, 
and  in  ito  loose  and  porous  texture,  as  well  as  in 
ito  chemical  properties.  Fourcroy  seems  indeed 
to  regard  the  epidermis  of  all  trees  to  be  a  sort 
of  cork,  but  does  not  say  on  what  grounds  his 
opinion  is  founded. 

Woocfy  fibre.  The  principal  part  of  the  stem, 
root,  and  branches  of  trees,  is  known  under  the 
denomination  of  wood;  but  this  term  is  too 
general  for  the  purpose  of  analytical  distinction, 
as  the  part  so  designated  often  includes  a  great 
proportion  of  the  substances  that  have  already 
been  described.  It  remains,  therefore,  to  be  con- 
sidered whether  there  existo  in  the  plant  any  in- 
dividual substance  different  from  those  already 
described,  and  constituting  more  immediatoly 
the  fabric  of  the  wood.  If  a  piece  of  wood  is 
well  dried  and  digested,  first  in  water  and  then 
in  alcohol,  or  such  other  solvent  as  shaU  produce 
no  violent  efiecto  upon  the  insoluble  parts,  and 
if  the  digestion  is  continued  till  the  liquid  is  no 
longer  coloured,  and  dissolves  no  more  of  the 
substonce  of  the  plant,  there  remains  behind  a 
sort  of  v^toble  skeleton,  which  constitutes  the 
basis  of  the  wood,  and  which  has  been  called 
woody  fibre.     It  is  composed  of  bundles  of  Ion- 
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gitadinal  threads,  which  are  divisible  into  others 
still  smaller.  It  is  somewhat  transparent,  is 
without  taste  or  smell,  and  is  not  altered  by  ex- 
posure to  the  atmosphere.  It  is  insoluble  in 
water  and  alcohol ;  but  the  fixed  alkaUes  decom- 
pose it  with  the  assistance  of  heat.  When 
heated  in  the  open  air  it  blackens  without  melt- 
ing or  frothing,  and  exhales  a  thick  smoke  and 
pungent  odour,  leaving  a  charcoal  that  retains 
the  form  of  the  original  mass.  When  distilled 
in  a  retort,  it  yields  an  empj'reumatio  oil,  car- 
buretted  hydrogen  gas,  carbonic  acid,  and  a  por- 
tion of  ammonia.  One  hundred  parts  of  the 
woody  fibre  of  oak  jrielded,  according  to  the 
analysis  of  Gay  Lussac  and  Thenard, 


Carbon, 

52.53 

Oxygen,      . 

.       .      41.78 

Hydrogen,       .       . 

5.69 

Charcoal,  When  wood  is  covered  up  from 
the  full  action  of  the  atmosphere,  and  burnt  with 
a  smothered  flame,  the  volatile  parts  are  driven 
off  by  the  heat,  and  there  remains  behind  a  sub- 
stance exhibiting  the  exact  form,  and  even  the 
several  layers,  of  the  original  mass.  This  pro- 
cess is  denominated  charring,  and  the  product  is 
charcoal.  As  it  is  the  woody  film  alone  which 
resists  the  action  of  heat,  while  the  other  parts 
of  the  plant  are  dissipated,  it  is  plain  that  char- 
coal must  be  the  residuum  of  woody  fibre,  and 
that  the  quantity  of  the  one  must  depend  upon 
the  quantity  of  the  other,  if  they  are  not  rather 
to  be  considered  as  the  same.  Charcoal  may  be 
obtained  from  almost  all  parts  of  the  plant,  whe- 
ther solid  or  fluid,  and  it  is  rendered  perceptible 
by  means  of  combustion.  It  often  escapes,  how- 
ever, during  this  process,  under  the  form  of  car- 
bonic acid,  of  which  it  constitutes  one  of  the 
elements.  From  a  variety  of  experiments  made 
on  diflercnt  plants,  and  on  their  different  parts, 
it  appears  that  the  green  parts  contain  a  greater 
proportion  of  charcoal  than  the  rest;  but  this 
proportion  is  found  to  diminish  in  autumn,  when 
the  green  parts  begin  to  be  deprived  of  their  glu- 
tinous and  extractive  juice.  The  wood  contains 
more  charcoal  than  the  alburnum — the  bark 
more  than  both;  but  this  last  result  b  not  con- 
stant in  all  plants,  because  the  bark  is  not  a  ho- 
mogeneous substance,  the  outer  parts  being  af- 
fected by  the  air,  and  the  inner  parts  not.  The 
wood  of  the  quercus  snber^  separated  from  the 
alburnum,  yielded,  from  a  hundred  parts  of  its 
dry  substance,  19.75  of  charcoal,  the  alburnum 
17.6,  the  bark  26,  leaves  gathered  in  May,  80,  in 
September,  20.  But  the  quantity  of  charcoal 
differs  also  in  different  plants,  as  well  as  in  dif- 
ferent parts  of  the  same.  In  the  plants  exa- 
mined by  Proust,  the  proportion  was  found  to 
be  as  follows,  the  quantity  of  wood  cliarrcd  being 
represented  by  unity : — 


BUck  Ash,    . 
Guiaomn, 
Pine,      . 
GreeaOak, 
Heart  of  Oak, 
wad  Ash, 
White  Aflh, 


0.25 
0.24 
a20 
0.20 
0.19 
0.17 
0.17 


Charcoal  is  insoluble  in  water,  of  which,  how-" 
ever,  it  absorbs  a  portion  when  newly  made,  as 
also  of  atmospheric  air.  It  is  incapable  of  putre- 
fection.  It  is  not  altered  by  the  most  violent 
heat  that  can  be  applied,  if  all  air  and  moistore 
are  excluded ;  but  when  heated  to  about  800*, 
it  bums  in  atmospheric  air  or  oxygen  gas,  and 
if  pure,  without  having  any  residuum.  It  is 
regarded  by  chemists  as  being  a  triple  compound, 
of  which  the  ingredients  are  carbon,  hydrogen, 
and  oxygen. 

Charcoal  is  of  great  utility,  both  to  the  che- 
mist and  artist,  as  a  fuel  for  heating  furnaces,  as 
well  as  for  a  variety  of  other  purposes.  It  is  an 
excellent  filter  for  purifying  water.  It  is  a  very 
good  tooth  powder,  and  is  an  indispensable  in- 
gredient in  the  manufacture  of  gunpowder. 

The  Sap.  If  a  branch  of  a  vine  is  cut  asun- 
der early  in  the  spring,  before  the  leaves  have 
b^fun  to  expand,  a  clear  and  colourless  fluid  will 
issue  from  the  wound,  which  gardeners  denomi- 
nate the  tears  of  the  vine.  It  is  merely,  how- 
ever, the  ascending  sap,  and  may  be  procured 
from  almost  any  other  plant  by  the  same  or  ami- 
lar  means,  and  at  the  same  season,  but  particu- 
larly' from  the  maple,  birch,  and  walnut  tree,  by 
boring  a  hole  in  the  trunk.  A  small  branch  of 
a  vine  has  been  known  to  yield  from  twelve  to 
sixteen  ounces  in  the  space  of  twenty-four  hours. 
A  maple  tree  of  ordinary  size  yields  about  two 
hundred  pints  in  a  season,  as  has  been  already 
stated ;  and  a  birch  tree  has  been  known  to  yield 
in  the  bleeding  season,  a  quantity  equal  to  its 
own  weight.  The  taste  of  this  fluid  is  generally 
insipid,  but  sometimes  it  is  slightly  saline,  and 
sometimes  agreeably  sweet,  as  in  the  case  of  the 
birch  tree.  If  it  is  agitated  but  slightly  a  fixjth 
is  formed  op  the  surface ;  and  if  it  is  kept  for 
any  length  of  time  in  a  close  vessel,  it  ferments 
and  efi'ervesces  spontaneously,  and  at  length  be- 
comes strongly  acid,  assuming  a  bluish  colour 
and  a  turbid  appearance.  At  last  it  deposits  a 
sediment,  and  resumes  its  transparency,  but 
forms,  at  the  same  time,  a  thin  and  mouldy  pel- 
licle on  the  surface.  If  exposed  to  the  action  of 
heat  it  emits  bubbles  of  carbonic  acid  gas,  ex- 
hales a  strong  odour  of  vinegar,  and  yields,  by 
distillation,  carbonate  of  ammonia.  Its  charcoal 
contains  carbonate  of  potass,  carbonate  of  lime, 
and  muriate  and  sulphate  of  potass.  It  com- 
bines, in  all  proportions,  with  water,  which  di- 
lutes and  dissolves  it  when  thick  and  viscid. 
Strong  acids  deprive  it  of  the  carbonic  and  ace- 
tous acid  which  it  contains,  and  occasion  the 
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(brmation  of  carbonate  of  lime  and  acetate  of 
fotm^  which  it  previously  held  in  solution. 
Alkali€9  combine  with  it  readily,  and  saturate 
iti  excess  of  add.  They  resist  its  tendency  to 
spontaneous  decompo^tion^  and  retain  in  solu- 
tion its  extract. 

Deyeux  and  VanqneHn  instituted  a  set  of  ex- 
periments on  the  nature  of  this  sap.    The  fonner 
loalyxed  the  sap  of  the  vine  and  elm,  and  found 
ia  it  acetate  of  lime,  acetous  acid,  and  an  extract 
to  which  he  attributed  the  formation  of  ammo- 
nia, and  the  spontaneous  precipitation  of  the  sap 
wlien  left  exposed  to  the  action  of  the  air.    But 
the  analysis  of  Vauquelin  was  more  minute.    In 
tlie  sap  of  fagu9  sylvaiica  he  found  the  follow- 
iDj^  ingredients:  Water,  acetate  of  lime,  with  ex- 
cess of  acid,  acetate  of  potass^  gallic  acid,  tanmn, 
mucous  extractive  matter,  and  acetate  of  alumi- 
na.    In  1089  parts  of  the  sap  of  ulmvs  campes- 
trti,  he  found  1.027  parts  of  water  and  volatile 
nutter,  9.240  of  acetate  of  potass,  1 .060  of  v^t- 
abk  matter,  0.796  of  carbonate  of  lime,  beddes 
some  slight  indications  of  the  presence  of  sulphu- 
ik  and  nrariadc  acids ;  and  at  a  later  period  of  the 
season  he  found  the  vegetable  matter  increased, 
and  the  carbonate  of  lime  and  acetate  of  potass 
diminiahed.  From  the  above  experiments,  ihere- 
foce,  as  wen  as  from  those  of  other  chemists,  it 
is  plain  Uiat  the  sap  oonasts  of  a  great  variety 
of  ingredients  difiering  in  different  species  of 
plants,  though  there  is  too  little  known  concem- 
ii^  it  to  warrant  the  deduction  of  any  general 
condnaions,  as  the  number  of  plants  whose  sap 
has  hitherto  been  analyzed  is  yet  but  very 
Hmited.    It  is  the  grand  and  principal  source  of 
'vcgetdile  aliment,  and  may  be  regarded  as  being 
•omewhat  analogous  to  the  blood  of  animals.  It 
is  not  made  use  of  by  man,  at  least  in  its  natural 
rtate;  but  there  are  trees,  such  as  the  birch, 
whose  sap  may  be  manufactured  into  a  very 
pleasant  wine ;  and  it  is  well  known  that  the  sap 
of  the  American  maple  tree  yields  a  considerable 
quantity  of  sugar.    Boussingault  has  lately  ex- 
j     amined  the  s^  of  the  musa  paradisaica.    It  is 
'.     limpid  like  water.     When  left  exposed  to  the 
I     air  it  lets  fidl  red  flakes.    It  stains  linen ;  but 
loses  this  property  by  exposure  to  the  air.     It 
)     oootains  tannin,  gallic  acid,  acetic  acid,  common 
mh^  and  salts  of  lime,  potash,  and  alumina. 

TT^  proper  juke.  After  the  sap  has  passed 
into  the  leaves,  and  has  thus  communicated  with 
the  atmosphere,  it  becomes  elaborated  into  what 
B  called  the  proper  juice,  and  descends  again 
through  the  vessels  of  the  stem.  This  fluid  Is 
distinguishable  from  the  sap  by  a  difference  of 
colour,  as  well  as  qualities.  Thus  in  the  peri- 
winkle it  isgreen,  in  logwood  red,  white  in  spurge, 
and  yellow  in  the  celandine,  from  the  two  last 
of  which  it  may  readily  be  obtained  by  breaking 
tlie  stem  asunder,  as  it  will  then  exude  from  the 
fracture.    Its  principal  seat  is  in  the  bark,  where 


it  occupies  the  simple  tubes ;  but  sometimes  it  is 
situated  between  the  bark  and  wood,  as  in  the 
juniper  tree ;  or  in  the  leaf,  as  in  the  greater 
part  of  herbs ;  or  it  is  diffused  throughout  the 
whole  plant,  as  in  the  fir  and  hemlock,  in  which 
case  either  the  proper  juice  mixes  with  the  sad, 
or  the  vessels  contidning  it  have  ramifications  so 
fine  as  to  be  altogether  imperceptible.  It  is  not, 
however,  the  same  in  all  plant^  nor  even  in  the 
different  parts  of  the  same  plant.  In  the  cherry 
it  is  mucilaginous,  in  the  pine  it  is  resinous,  in 
spurge  and  celandine  it  is  caustic,  though  resem- 
bling in  appearance  an  emulsion.  In  many 
plants  the  proper  juice  of  the  bark  is  different 
from  that  of  the  flower,  and  the  proper  juice  of 
the  fruit  different  from  both.  Its  appearance 
under  the  microscope,  according  to  Senebier,  is 
that  of  an  assembli^  of  small  globules,  con- 
nected by  small  and  prism-shaped  substances 
placed  between  them.  If  this  juice  could  be  ob- 
tained in  a  state  of  purity,  its  analysis  would 
throw  considerable  light  on  the  subject  of  vege- 
tation ;  but  it  seems  impracticable  to  extract  it 
without  a  mixture  of  sap.  Senebier  analyzed 
the  milky  juice  of  euphoHna  ^^parissuSy  of  which 
he  had  procured  a  small  quantity  considerably 
pure,  though  its  pungency  was  so  great  as  to  oc- 
casion an  inflammation  of  the  eyes  to  the  person 
employed  to  procure  it.  It  mixed  readily  with 
water,  to  which  it  communicated  its  colour. 
When  left  exposed  to  the  air  a  slight  precipita- 
tion ensued ;  and  when  allowed  to  evaporate,  a 
thin  and  opaque  crust  remained  behind.  Alco- 
hol coagulated  it  into  small  globules.  Ether 
dissolved  it  entirely,  as  did  also  oil  of  turpen- 
tine. Sulphuric  acid  changed  its  colour  to  black, 
nitric  acid  to  green.  The  most  accurate  experi- 
ments on  the  subject  are  those  of  Chaptal.  When 
oxymuriatic  acid  was  poured  into  the  peculiar 
juice  of  euphorbicty  a  very  copious  white  precipi- 
tate feU  down,  which,  when  washed  and  dried, 
had  the  appearance  of  starch,  and  was  not  al- 
tered by  keeping.  Alcohol,  aided  by  heat,  dis- 
solved two  kinds  of  it,  which  the  addition  of 
water  again  precipitated.  They  had  all  the  pro- 
perties of  resin.  The  remaining  third  part  pos- 
sessed the  properties  of  woody  fibre.  The  same 
experiment  was  tried  on  the  juice  of  a  variety  of 
other  plants,  and  the  result  uniformly  was,  that 
oxymuriatic  acid  precipitated  them  from  woody 
fibre. 

The  peculiar  qualities  and  virtues  of  plants 
seem  to  reside  in  their  proper  juice.  Thus  the 
juice  of  the  poppy  is  narcotic,  ftimishing  opium. 
The  stimulating  and  diuretic  effects  of  the  fir  are 
in  its  turpentine.  Cinnamon  and  other  aromatic 
shrubs  yield  a  highly  pungent  essential  oil.  Th« 
resinous  juice  of  the  jalap  is  a  purgative.  Sugar 
is  the  sweet  juice  of  the  sugar  cane,  the  maple 
tree,  and  the  beet  root.  The  bark  of  trees  con- 
I  tains  this  juice  in  greatest  abundance,  as  is  ex- 
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emplified  in  the  oinnainoa  tree  and  camphor 
tree.  The  peach  tree,  however^  furnishes  an  ex- 
ception to  this  rule.  Its  flowers  are  purgative, 
and  the  whole  plant  aromatic ;  hut  its  juice  is 
without  any  distinguished  virtues. 

Malpighi  regarded  the  proper  juice  as  the  prin- 
ciple of  nourishment,  and  compared  it  to  the 
blood  of  animals ;  but  this  analogy  does  not  hold 
very  closely.  The  sap  is,  perhaps^  more  analo- 
gous to  the  blood,  from  which  the  proper  juice 
is  rather  a  secretion.  In  one  respect,  however, 
the  analogy  holds  good,  that  is,  with  r^ard  to 
extravasated  blood  and  peculiar  juices.  If  the 
blood  escapes  from  the  vessels,  it  forms  neither 
flesh  nor  bones,  but  tumours;  and  if  the  proper 
juices  escape  from  the  vessels  containing  them, 
they  form  neither  wood  nor  bark,  but  a  lump  or 
deposit  of  inspissated  fluid.  To  the  sap,  or  to 
the  proper  juice,  or  rather  to  a  mixture  of  both, 
we  must  refer  such  substances  as  are  obtained 
from  plants  under  the  name  of  expressed  juices, 
because  it  is  evident  that  they  can  come  from 
no  other  source.  In  this  state  they  are  generally 
obtained  in  the  flrst  instance,  whether  with  a 
view  to  their  use  in  medicine,  or  their  applicar 
tion  to  the  arts.  It  is  the  business  of  the  che- 
mist, or  artist,  to  separate  and  purify  them  after- 
wards, according  to  the  peculiar  object  he  may 
happen  to  have  in  view,  and  the  use  to  which 
he  purposes  to  apply  them.  They  contain,  like 
the  sap,  acetate  of  potass  or  of  lime,  and  assume 
a  deeper  shade  of  colour  when  exposed  to  the 
fire  or  air.  Ilie  oxymuriatic  acid  precipitates 
from  them  a  coloured  and  flaky  substance,  as 
from  the  sap ;  and  they  yield  by  evaporation  a 
quantity  of  extract;  but  they  difier  from  the 
sap  in  exhibiting  no  traces  of  tannin  or  gallic 
acid,  and  but  rarely  of  the  saccharine  principle. 

Ashes,  When  vegetable  matter  is  submitted 
to  the  action  of  fire,  all  its  volatile  parts  are 
dissipated,  and  there  only  remains  a  small  pro- 
portion of  incombustible  ashes.  This  ash  ex- 
hibits a  flaky  whitish  appearance,  is  soft  and 
crumbling  to  the  touch,  and  is  both  tasteless  and 
inodorous.  Ashes  may  be  obtained  from  all  parts 
of  the  plant,  but  in  difierent  quantities  from  the 
same  weight,  not  only  in  difiPerent  plants,  but  in 
difierent  parts  of  the  same  plant.  Thus,  herba- 
ceous plants^  after  being  dried,  yield  more  ashes 
than  woody  plants,  the  leaves  more  than  the 
branches,  and  the  branches  more  than  the  trunk. 
The  alburnum  yields  also  more  ashes  than  the 
wood ;  and  putrified  vegetables  yield  more  ashes 
than  the  same  vegetables  in  a  fresh  state,  if  the 
putrefaction  has  not  taken  place  in  a  current  of 
water.  The  result  of  Saussure's  experiments  on 
this  subject  was  the  following :  pM.Mk«i. 

1000  pATto  of  dried  leave*  of  onk  gathered  In  Mny,  ft3 

•   Rboaodeiidrum  fi>mi^neain,  80 

. :-   Kicului  hippomitiinus,        .  72 

•         do.  do.    trunk  ft  bninclK*ft,  S& 

. ■ do          d«f.    giithered  \n  S««pt.  86 

do.          do.    gnthered  tn  Oct.  84 

1000  pvU  dried  bark  ot  the  oak.               •        .          •  « 


This  ash  is  a  compound  of  several  ingredienta, 
the  principal  of  which  are  alkalies,  earths,  and 
metals. 

A  Holies.  Two  of  the  well  known  alkalies, 
potass  and  soda,  are  obtained  from  the  aahes  of 
plants ;  but  of  late  years  chemists  have  diaoovered 
upwards  of  thirty  distinct  alkaline  substances  in 
the  vegetable  juices.  These  alkalies  have  been 
named  generally  after  the  plants  fr^m  which 
they  are  deriv^  as  strychmuoy  airopinoy  pti- 
niruiy  &c. 

Potass.  If  the  ashes  of  vegetables^  burnt  in 
the  open  air,  are  repeatedly  washed  in  water, 
and  this  water  filtered  and  evaporated  to  dry- 
ness, potass  is  left  behind.  The  potass  of  com- 
merce is  manufactured  in  this  manner,  though  it 
is  not  quite  pure;  but  it  may  be  purified  by 
dissolving  it  in  spirits  of  wine,  and  eyaporating 
the  solution  to  dryness  in  a  silver  vessel.  When 
pure,  it  is  white  and  semi-transparent,  and  is 
extremely  caustic  and  deliquescent.  It  dissolveb 
all  soft  animal  substances,  and  changes  vegetable 
blues  into  green.  It  dissolves  alumina,  and  also 
a  small  quantity  of  silex,  with  which  it  fuses 
into  glass  with  heat.  It  had  long  been  snq^ected 
by  chemists  to  be  a  compoimd  substance,  which 
conjecture  was  put  beyond  a  doubt  by  the  bril- 
liant experiments  of  Sir  H.  Davy,  who  proved  it 
to  consist  of  a  metallic  base,  in  combination  with 
oxygen. 

Soda.  This  substance  is  found  chiefly  in  ma- 
rine plants,  and  those  growing  within  the  influ- 
ence of  salt  water.  It  is  obtained  from  the  aahes 
of  burnt  fuci,  by  means  of  solution  in  water. 
Besides  the  fuci,  or  sea  weed,  it  b  found  in  great 
abundance  in  salsola  soda  and  eostera  maritiwki. 
It  is  generally  obtained  in  the  state  of  a  carbon- 
ate, and  is  purified  in  the  same  manner  as  potassi 
to  which  it  is  similar  in  its  general  properties, 
but  from  which  it  is  easily  distinguished  by  its 
forming  a  hard  soap  with  oil,  while  potass  forms 
a  soft  soap.  It,  too,  is  a  combination  of  a  me- 
tallic base  with  oxygen.  The  importance  of 
this  alkali  in  the  arts  is  very  great.  It  enters 
into  the  formation  of  glass,  soap,  and  various 
other  materials  used  in  the  dyeing  and  mann- 
fiusture  of  cloths.  They  are  also  of  essential  im- 
portance in  medicine. 

Earths.  The  earths  which  are  usually  found 
in  vegetables  are  lime,  silex,  alumina,  and  mag- 
nesia. Of  these,  lime  is  by  far  the  most  frequent 
and  abundant,  and  it  is  generally  found  com- 
bined with  phosphoric,  carbonic,  or  sulphuric 
acids.  The  phosphate  of  lime  is,  next  to  the  al- 
kaline salts,  the  most  abundant  ingredient  in  the 
ashes  of  green  herbaceous  plants^  whose  parts  are 
all  in  a  state  of  active  vegetation.  The  leaf  of 
a  tree  bursting  firom  the  bud  contains  in  itsaaihes 
a  greater  proportion  of  earthy  phosphate  than 
at  any  other  period.  One  hundred  parts  of  the 
aahes  of  the  leaves  of  the  oak,  gathered  in  May, 
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farnialicd  twenty -four  parts  of  earthy  phosphnte, 
in  September  only  dghteen  parts.  In  annua] 
fdaati  the  proportion  of  earthy  phosphate  di- 
aiaiahes  from  the  period  of  their  germination 
to  tiut  of  their  flowering.  Plants  of  tlie  bean, 
bdove  flowerings  gaTO  fourteen  parts  of  earthy 
pbosphate;  in  flower  only  thirteen.  C^arbonate 
of  Ime  i%  next  to  phoq>hate  of  lime,  the  most 
abadsnt  of  the  earthy  salts  that  are  found  in 
vegetables;  but  if  the  leaves  of  plants  are  wash^ 
in  vateTy  the  proportion  of  carbonate  is  aug- 
mented. This  is  owing  to  the  subtraction  of 
their  alkaline  salts  and  phoqihates  in  a  greater 
profportion  than  their  lime.  In  green  hei-bace- 
OQS  plants,  whose  parts  are  in  a  state  of  increase, 
these  IB  but  little  carbonate  of  lime;  but  the 
adn  of  the  healc  of  trees  contain  an  enormous 
qasnlitj  of  this  earth,  and  much  nM>re  than  the 
•ibiinram,a8  do  also  the  ashes  of  the  wood.  The 
sihes  of  most  seeds  contain  no  carbonate  of  lime; 
bat  they  abound  in  phospliate  of  potass;  hence 
the  adies  of  plants,  at  the  period  of  the  maturity 
of  the  fruit,  yield  leas  carbonate  of  lime  than  at 
any  pierioiis  period. 

Silica,  or  flint  earth,  is  not  found  to  exist  in 
great  proportion  in  the  ashes  of  vegetables,  un- 
km  they  have  been  previously  deprived  of  their 
nks  and  pho^hates  by  washing ;  but  when  the 
plants  are  washed  in  water,  the  proportion  of 
their  silica  augments.     The  ashes  of  the  leaves 
of  the  hazel,  gathered  in  Bfay,  yielded  2^  parts 
of  silica  in  the  hundred ;  the  same  leaves  washed 
jfieUed  4  parts  in  the  hundred.      Young  plants 
tad  leaves  bursting  from  the  bud  contain  but 
little  silica  in  their  ashes ;  but  the  proportion  of 
silica  augments  as  the  parts  are  developed.  Tliis 
»  pcrfaiqw  owing  to  the  diminution  of  the  alka- 
line aahs.    The  ashes  of  some  stalks  of  wheat, 
gathered  a  month  before  the  time  of  flowering, 
and  having  some  of  the  radical  leaves  withered, 
contained  12  per  cent,  of  silica,  and  G5  of  alka- 
line salts.    At  the  period  of  their  flowering,  and 
when  more  of  their  leaves  were  withered,  the 
adics  contained  32  parts  of  silica,  and  64  of  alka- 
Kae  sslts.    Seeds,  divested  of  their  external  cov- 
ering, contain  less  silica  than  the  stem  furnished 
with  its  leaves;  and  it  is  somewliat  remarkable 
thst  there  are  trees  of  which  the  bark,  alburnum, 
and  wood,  contain  scarcely  any  silica,  and  the 
haves  a  great  deal,  particularly  in  autumn.  This 
is  s  phenomenon  that  cannot  be  readily  accounted 
&»>.    The  greater  part  of  the  grasses  contain  a 
very  conndenible  proportion  of  silica,  as  do  also 
tbe  plants  of  the  genus  eqnisetwn.    Sir  H.  Davy 
discovered  that  it  forms  a  part  of  the  epidermis 
of  these  plants,  and  in  some  of  them  the  prin- 
cipal part    From  100  parts  of  the  epidermis  of 
the  following  plants,  the  proportions  of  silica 
were  as  follows : 


Commoa  reed. 
Stalks  of  corn. 


48.1 
66  Jl 


Bonnet  cane, 
Bamboo, 


90, 
71.4 


Owing  to  the  nlica  contained  in  the  epidermis, 
the  plants  in  which  it  is  found  are  sometimes 
used  to  give  a  polish  to  the  surface  of  substances 
where  smoothness  is  required.  The  Dutch  rusli, 
a  plant  of  this  kind,  is  used  to  polish  even  brass. 

Alumina,  This  earth  exists  in  the  ashes  of 
several  plants,  but  not  by  any  means  so  gene- 
rally, or  in  such  proportions,  as  lime,  or  even 
silica.  Saussure  found  in  tlie  aslies  of  the  com- 
mon fir  1 4  per  cent.'  of  alumina.  In  many  other 
plants,  however,  only  a  trace  of  it  is  discoverable. 
Yet  clay  earth  forms  a  large,  and  apparently  an 
indispensable  ingredient,  in  all  soik  adapted  for 
the  support  of  vegetables. 

Magnesia.  This  earth  is  also  sparingly  found 
in  vegetables.  It  is  confined  chiefly  to  marine 
species,  as  the  fuci.  Vauquelin  obtained  17  per 
cent,  of  magnesia  from  the  ashes  of  salsola  soda. 

Metallic  oxides.  Some  of  the  metals  exist  in 
minute  proportions  in  the  aslies  of  vegetables, 
such  as  gold,  magnesia,  and  iron.  Tlie  latter  is 
by  for  the  most  common.  It  occurs  in  the  state 
of  an  oxide;  and  the  ashes  of  hard  and  woody 
plants,  such  as  the  oak,  arc  said  to  contain  nearly 
one-twelftli  part  their  weight  of  this  oxide.  Tlie 
ashes  of  saUola  contain  also  a  considerable  quan- 
tity. The  oxide  of  magnesia  was  first  detected 
in  vegetables  by  Scheele,  and  afterwards  found 
by  Proust  in  the  ashes  of  tlie  pine,  vine,  green 
oak,  and  fig  tree.  It  has  been  stated,  too,  that 
minute  portions  of  gold  have  been  detected  in 
vegetable  bodies.  Saussure  remarks  that  the 
properties  of  the  oxides  of  iron  and  of  magnesia 
augment  in  the  aslies  of  plants  as  their  vegeta- 
tbn  advances.  The  leaves  of  trees  fumisli  more 
of  these  principles  in  autumn  tlian  in  spring.  It 
is  so  also  with  annual  plants.  Seeds  contain 
metals  in  leas  abundance  than  the  stem ;  and  if 
plants  are  waslied  with  water,  the  proportion  of 
their  metallic  oxides  is  augmented. 

Decomposition  of  vegetables.  During  the  spon- 
taneous decompoffltion  which  all  vegetables^  in 
common  with  all  organized  bodies,  undergo,  it  is 
obvious  that  tlie  simple  substances  of  which  they 
are  composed  must  unite  together  in  a  different 
manner  from  tliat  in  which  they  were  formerly 
united,  and  form  a  new  set  of  compounds  which 
did  not  formerly  exist.  Now  it  has  been  re- 
marked, tliat  the  specific  gravity  of  these  new 
compounds  is  almost  always  less  than  that  of 
the  old  body.  Some  of  them  usually  fly  off  in 
the  state  of  gas  or  vapour ;  hence  the  odour  that 
vegetable  bodies  emit  during  the  whole  time  that 
they  are  running  through  the  series  of  their 
changes.  When  tlie  odour  is  very  offensive  or 
noxious,  the  spontaneous  decomposition  is  called 
putrefaction ;  but  when  the  odour  is  not  offen- 
sive, or  when  any  of  the  new  compounds  formed 
is  applied  to  useful  purposes,  the  spontaneous 
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decomposition  is  called  fennentation.  Fermen- 
tation never  takes  place  unless  vegetable  sab- 
stances  contain  a  certain  portion  of  water,  and 
unless  they  are  exposed  to  a  temperature  at  least 
above  the  freezing  point.  When  dry  or  freezing, 
many  of  them  continue  long  without  alteration. 
There  are  three  kinds  of  fermentation.  The 
vinous,  where  saccharine  matter  is  converted  into 
intoxicating  liquors,  as  wine,  alcohol,  &c. ;  the 
acetous,  where  fermented  liquors  undergo  a  fur- 
ther change  into  vinegar ;  and  the  panar}%  where 
amylaceous  matter  is  converted  into  brcMid.  As 
these  different  kinds  of  fermentation  come  to  be 
treated  of  at  length  under  the  heads  of  the  vege- 
table products  which  yield  them,  we  shall  re- 
turn to  the  subject  in  a  subsequent  part  of  this 
work. 


CHAP.  XXIL 

OBOGRAnilCAL  DISTRIBUTION  OF  PLANTS. 

TuE  surface  of  the  earth,  with  very  few  ex- 
ceptions, presents  the  aspect  of  a  natural  garden, 
teeming  spontaneously  with  vegetable  produc- 
tions of  every  variety  of  form,  of  hue,  and  mag- 
nitude. Notwithstanding  the  extremes  of  tem- 
perature, from  the  fervid  glow  of  the  tropics  to 
the  chill  atmosphere  of  the  polar  regions,  there 
are  yet  vegetable  forms  adapted  to  every  climate; 
and  there  is  no  region  almost  so  cold,  or  arid,  or 
steeped  in  moisture,  which  has  not  its  appropri- 
ate vegetation.  It  has  in  consequence  In^me  a 
question  with  the  observers  of  nature,  by  what 
means  all  these  varieties  of  femilies  and  species 
liave  obtained  possession  of  their  present  locali- 
ties ;  and  why  it  b  that  the  banks  of  the  Orinoco 
are  fringed  with  trees  and  herbs  whose  counter- 
parts we  should  in  vain  seek  on  the  mai^gin  of 
the  Rhine ;  that  out  of  7000  species  of  flower- 
ing plants  found  wild  in  Europe,  not  a  hundred 
have  been  seen  in  Australasia ;  that  the  Alps  of 
Switzerland,  and  mountdns  of  Nepaul,  produce 
perhaps  not  a  greater  number  common  to  both ; 
and  in  short,  that  every  country  of  considerable 
extent  has  certain  species  to  distinguish  it  from 
others.  Investigations  concerning  the  original 
creation  of  plants,  in  the  present  state  of  human 
knowledge,  might  be  deemed  by  many  at  best 
an  idle  waste  of  time ;  and  even  inquiries  into 
the  means  by  which  they  occupy  their  present 
situations,  except  in  some  few  particular  in- 
stances, may  truly  seem  a  speculation  not  much 
more  profitable  in  itself,  or  likely  to  arrive  at 
ultimate  success. 

This  inquir}%  nevertheless,  has  occupied  the 
attention  of  many  eminent  botanisto,  and  has  led 
to  considerable  diversity  of  opinion  amongst 
them;  one  party  supposing  all  plants  to  have 


originated  in  some  central  point,  from  which 
they  have  been  gradually  spread  over  the  earth's 
surfiioe ;  others  conceiving  that  several  of  such 
centres  must  have  existed ;  and  a  third  party  be- 
lieving species,  for  the  most  part,  to  hare  ori- 
ginated where  they  now  appear,  as  the  natonl 
and  untransported  products  of  the  soil  and  cli- 
mate. Some  again  suppose  that  at  first  only 
genera  existed,  species  arising  from  generic  ad- 
mixture ;  while  others  maintain  that  all  veg^fr- 
table  forms  are  modifications  of  each  other,  or 
the  result  of  a  certain  concurrence  of  molecules 
dispersed  through  matter,  hence  liable  to  be  pro- 
duced in  any  situation  where  the  necessary  con- 
ditions of  their  existence  occur. 

The  causes,  says  Mr  Watson,  now  visibly  ope- 
rating in  the  extension  of  species,  from  one  part 
of  the  earth  to  another,  afibrd  us  a  more  tangible 
subject  for  inquiry.  Millions  of  seeds  are  an- 
nufldly  ripened  and  dispersed  abroad  by  the 
agency  of  the  winds,  currents  of  water,  or  ani- 
mal locomotion;  and  though  doubtless  a  very 
large  proportion  of  them  may  be  either  entirely 
lost,  or  being  carried  into  situations  unfavourable 
to  their  development,  may  long  remain  un- 
changed ;  yet  some  among  them  must  occanon- 
ally  be  dbpersed  under  more  favourable  circum- 
stances, and  the  conditions  requisite  for  their 
vegetation  being  supplied,  they  are  forthwith 
developed,  and  add  an  additional  species  to  the 
flora  of  the  district  to  which  they  have  been  car- 
ried. How  much  of  vegetable  distribution  has 
thus  been  efiected  it  is  quite  impossible  now  to 
estimate ;  but  any  observer  may  have  evidence 
that  such  causes  are  still  operative  in  our  flora, 
although,  perhaps,  not  very  materially  altering 
the  range  of  its  species,  except  when  the  inter- 
ference of  human  agency  is  also  introduced. 

When  man  transports  the  vegetable  forms  of 
distant  regions  to  his  own  home,  then  it  may, 
and  does  really  happen,  in  Britain  for  instance, 
that  their  ripened  seeds,  dispersed  by  the  wind, 
or  carried  to  a  distance  by  streams,  spring  up, 
grow,  and  produce  other  seeds,  to  be  again  scat- 
tered further,  until  a  species  once  unknown  to 
the  country,  next  limited  to  one  small  spot  only, 
is  spread  over  its  surface,  and  at  length  comes  to 
be  regarded  as  a  part  of  its  flora.  The  turnip, 
parsley,  canary  grass,  beech  tree,  and  many 
others,  have  been  thus  introduced  to  Britain. 
Mr  Winch  enumerates  nearly  fifty  species  not 
included  in  the  catalogues  of  British  plants, 
which  are  nevertheless  occasionally  found  wild 
on  the  ballast  hills  of  Northumberland  and  Dur- 
ham, to  which  they  have  been  carried  by  ship- 
ping. The  different  kinds  of  com,  the  grape, 
the  sugar  cane,  the  bread  fruit,  the  potatoe,  and 
the  coffee  shrub,  have  thus  been  more  or  leas 
extensively  spread  over  the  earth ;  and  the  wide 
waste  of  waters,  formerly  bounding  the  progres- 
sion of  species,  by  the  restless  ingenuity  of  man 
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hai  lieen  made  a  road  of  oommimicatioii,  oyer 
which  the  plaota  of  £arope  may  pass  to  America^ 
•ad  those  of  America  be  in  tmn  tnnsported  to 
the  fields  of  Europe;  hj  means  of  which  New 
noUmd  may  send  her  snowy  and  &ntastic  forms 
to  adorn  the  lawnaand  consenratories  of  Britain, 
leooring  in  exchange  the  not  less  yaluable  pro- 
ductions of  her  fiurms  and  culinary  gardens. 

Bat  it  ia  not  soflicient  for  yegetation  that 
the  seeds  and  roota  of  plants  be  merely  trans- 
ported from  place  to  place  by  the  agencies  al- 
nedy  mentioned.  Unless  carried  to  a  congenial 
clmuite  and  aoil,  they  sooner  or  later  perish,  and 
again  disappear  from  a  country  unadapted  to 
thdr  natore.  Year  after  year  living  sc^s  are 
carried  from  the  shores  of  tropical  America,  and 
deposited,  by  the  gulf  stream,  on  the  coasts  of 
Eorope,  without  secnring  to  themselves  any  per- 
manent existence  in  its  flora;  and  of  our  culti- 
Tsted  exotica,  how  few  have  become  even  im- 
perfectly natoralized  ?  What  then,  it  may  be 
inquired,  are  the  conditions  necessary  to  the 
SQcceeafiil  development  of  v^tation,  and  its  un- 
aided continnance  by  descent?  Undoubtedly 
they  are  various,  both  in  kind  and  d^^ree,  each 
particnlar  q>ecie8,  perhaps,  requiring  some  mo- 
dification of  the  general  conditions.  In  Britmn 
how  often  do  we  see  a  sharp  frost  of  spring,  or 
early  sonuner,  lay  prostrate  the  gayest  beauties 
of  the  garden,  yet  spare  the  humbler  flowers  that 
adom  unbidden  our  fields  and  groves.  Continued 
drought  at  times  converts  the  fresh  verdure  of 
an  Engliaiih  landscape  into  brown  aridity.  And 
while  the  sheltered  valley  may  be  adorned  with 
lofty  treeai,  on  the  exposed  hUls  that  bound  it, 
these  forest  monarchs,  crouching  before  the  blasts 
of  heaven,  are  scarcely  able  to  raise  their  dis- 
torted and  nngracefiil  boughs  a  few  feet  above 
the  snrfiKe  of  the  ground.  Again,  the  clear 
stream  and  stagnant  morass,  the  porous  gravel 
and  the  adhesive  clay,  the  saline  soil  of  the  coast, 
and  the  vegetable  earth  of  the  peat  bog,  are  each 
distinguished  by  some  peculiarities  in  ihe  plants 
they  produce ;  and  when  by  any  chance  the  spe- 
cies flourishing  on  one  of  these  soils  are  trans- 
ferred to  another,  their  feeble  growth  and  altered 
habit  frequently  prove  sure  evidences  how  little 
their  new  situi^on  is  congenial  to  them. 

Certidn  conditions,  then,  of  the  atmosphere,  as 
regards  temperature  and  moisture ;  of  the  soil,  as 
regards  qualities  and  composition ;  and  of  their 
sitaation,  as  r^;ards  altitude,  exposure,  and  shel- 
ter-^ influence  the  distribution  and  localization 
of  plants. 

Teay>eratur€,  Creographers  have  divided  the 
globe  into  zones,  corresponding  to  the  modifica- 
tions of  heat  on  its  surface.  Grenerally  speaking, 
the  temperature  diminishes  from  the  equator, 
where  it  is  greatest,  to  the  poles,  where  the  mean 
heat  of  the  son  is  least.  Vegetation  also  follows 
this  course  with  regard  to  particular  kinds  of 


vegetation.  The  torrid  zone  is  the  region  of 
pahns;  the  temperate  zones  of  oak  and  other 
magnificent  trees  of  the  forest.  As  we  reach  the 
extremities  of  the  temperate  zone,  and  under 
those  of  the  frigid,  pines,  birches,  and  other  hardy 
trees  only  thrive.  At  last  we  come  to  a  region 
of  heaths  and  lichens;  these,  too,  begin  to  dis- 
appear on  the  verge  of  the  snow  line ;  and  at 
last  extreme  cold  shuts  out  vegetation  altogether. 
The  plant  which  is  found  to  approach  nearest  to 
the  pole,  and  which  there  is  good  reason  to  be- 
lieve even  reaches  it,  is  the  pahneUa  nivalis^  or 


red  snow,  a  minute  cry ptogamic  plant,  which  is 
found  incrusting  the  surface  of  the  snow  like 
drops  of  blood. 

In  considering  the  influence  of  temperature, 
however,  it  must  be  remarked  that  the  degree  of 
heat  does  not  regularly  coincide  with  the  latitude 
or  distance  from  the  equator.  Various  causes  tend 
to  modify  the  heat  both  of  the  earth  and  atmos- 
phere ;  such  as  long  ranges  of  continent  or  of 
ocean,  and  locality  as  regards  the  eastern  or 
western  sides  of  islands  or  continents. 

AUUude  has  also  an  eflect  on  temperature,  and 
on  the  localization  of  plants.  As  elevated  situ- 
ations are  colder  than  others  on  a  level  with  the 
ocean,  the  higher  we  ascend  mountains  the  lower 
the  temperature  becomes,  till  at  last  we  reach 
their  summits  tipt  with  snow ;  and  thus  we  ex- 
perience a  change  of  climate  corresponding  to 
that  which  takes  place  between  the  equator  and 
the  poles.  A  similar  change  of  vegetation  is 
also  observable.  Thus,  in  ascending  the  Alps 
or  Pyrenees,  we  find  the  oaks  and  vines  charac- 
teristic of  a  temperate  climate  around  their  base. 
A  little  higher  these  have  disappeared;  but  pines, 
birches,  and  alders,  still  remain.  Still  higher, 
the  absence  of  trees,  while  there  yet  appear  small 
willows  and  heaths,  with  many  mosses  and  saxi- 
frages, recalls  the  treeless  flora  of  the  polar  re- 
gions. Many  of  the  plants  found  high  on  the 
mountains  of  South  Europe,  ara  indeed  specifi- 
cally the  same  as  those  of  Spitzbergen  and  Green- 
land. Below  them  we  hsY%  Lapland  species ; 
lower  still  those  of  Britain.  Nearly  one  half  of 
the  plants  of  Spitzbei^n  are  found  on  the  hills 
of  Scotland ;  those  of  England,  lower  in  height, 
have  only  one-fourth.  The  altitude  at  which  per- 
petual snow  lies  on  the  mountains  of  the  equator 
is  about  16,000  feet,  becoming  lower  as  we  advance 
to  the  poles,  and  resting  on  the  sea  level  in  70®  or 
80**  north  latitude ;  but  the  height  of  this  snow 
line  varies  greatly  ftoxa  local  circumstances.    As 
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a  general  rule,  it  may  be  said  to  depend  on  the 
temperature  of  summer  more  than  that  of  the 
whole  year,  and  is»  therefore,  lower  in  maritime 
countries  than  in  continental. 

Moisture  and  soil.  Some  plants  require  a 
much  greater  proportion  of  moisture  than  others ; 
and  thus  we  find  some  thriving  on  the  sandy 
ix)cks,  while  others  luxuriate  in  the  marsh,  or 
banks  of  the  lake  or  river.  Moisture  depends 
no  less  on  the  state  of  the  atmosphere,  and  the 
prevailing  currents  of  winds  in  the  district,  than 
on  the  nature  of  the  soil.  The  quantity  of  mois- 
ture influences  much  the  vegetation  of  a  country. 
Marshes  tend  to  increase  rushes;  frequent  rains, 
the  grasses  and  cryptogamic  plants. 

Asp  ct.  Under  this  term  are  included  shelter 
/rom,  or  exposure  to,  particular  winds,  sun,  light, 
air,  &c.  Some  plants  grow  best  on  sunny  banks; 
others  scarcely  exist  save  in  the  deep  gloom  of  the 
forest;  some  bear  the  chafings  of  the  rudest 
winds,  by  which  others  are  immediately  de- 
stroyed. Several  species  in  southern  latitudes, 
or  at  low  elevations,  will  only  grow  in  shaded 
places ;  while  higher  up,  or  farther  north,  they 
woo  the  sun.  The  summits  of  hills  have  a  more 
rigid  vegetation  than  vallies  of  an  equal  alti- 
tude ;  and  the  shores  of  the  sea  rarely  ehow  trees 
of  so  vigorous  growtli  as  inland  situations.  A 
small  belt  of  trees,  planted  in  an  exposed  situa- 
tion, generally  Mis ;  while  a  laige  compact  mass 
succeeds,  though  often  at  the  expense  of  those 
on  the  outside. 

We  shall  now  proceed  to  offer  a  general  view 
of  the  distribution  of  vegetables  over  the  globe. 

Scarcely  fourteen  hundred  species  of  plants 
appear  to  liave  been  known  and  described  by 
the  Greeks,  Romans,  and  Arabians.*  At  pre- 
sent, more  than  three  thousand  species  are  enum- 
erated as  natives  of  our  own  island;  and  the 
researches  of  botanists  in  other  parts  of  the 
world,  have  extended  our  knowledge  of  the 
vegetable  kingdom  to  at  least  60,000  species.  Of 
this  vast  number,  comparatively  few  belong  in- 
discriminately to  all  climates  and  situations; 
none,  perhaps,  excepting  some  mosses  and  other 
obscure  plants,  which  appear  to  require  for  their 
existence  only  an  abundance  of  shade  and  mois- 
ture. This  limitation  of  particular  plants  to 
certain  latitudes,  is  undoubtedly  connected  with 
certain  peculiarities  in  their  internal  structure; 
though  for  the  most  part,  we  are  unable  to  dis- 
cover in  what  those  peculiarities  consist.  Inde- 
pendently, however,  of  the  restriction  thus  im- 
posed by  the  climate  of  every  place  on  the  nature 
of  its  vegetable  productions,  each  of  the  great 
divisions  of  the  earth  appears  to  have  given  birth 
to  a  set  of  plants  distinct  from  those  of  other 
parts.  Thus,  a  large  proportion  of  the  trees  and 
j'lants  growing  wild  in  the  western  hemisphere, 
are  unlike  those  of  the  eastern  hemisphere  in 
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the  same  latitude.  The  vegetable  productions 
of  the  Cape  of  Grood  Hope  are  unlike  those  of 
the  south  of  Europe,  though  the  climate  in  them 
two  situations  is  little  dissimilar.  The  plants 
of  the  East  Indian  islands  form  another  distinct 
class;  those  of  China  and  Japan  another;  those 
of  New  Holland  again  another.  The  little 
island  of  St  Helena  contains  a  set  of  plants 
peculiar  to  itself,  not  one  of  which  is  to  be  found 
on  the  neighbouring  western  shore  of  the  con- 
tinent of  Africa.  The  plants  originally  belong- 
ing to  one  part  of  the  world,  when  removed  to 
another  enjoying  a  similar  climate,  often  appear 
to  flourish  as  well  as  in  their  native  soil.  Thus 
the  potatoe,  a  native  of  South  America,  which 
was  brought  to  England  by  Sir  Walter  Raleigh, 
in  the  reign  of  queen  Elizabeth,  grows  as  weD 
here  as  the  turnip,  the  carrot,  or  the  cabbage, 
which  are  natives  of  Great  Britain.  In  Hke 
manner  do  the  sugar-cane  and  the  cofiee-tree 
flourish  in  the  West  Indies,  though  not  originally 
produced  there,  but  transplanted,  th^  sugar-cane 
from  China,  the  coffee-tree  from  Arabia. 

It  will  be  convenient  to  begin  our  survey  of 
the  vegetable  kingdom  from  the  colder  regions 
of  the  earth,  and  to  proceed  gradually  towards 
the  warmer.  Beyond  the  arctic  circle,  the 
number  of  plants  is  extremely  limited.  Captain 
Ross,  speaking  of  a  tribe  of  Esquimaux  that  he 
met  with  on  the  shores  of  Baffin's  Bay,  says : 
"Their  knowledge  of  wood  seemed  to  be  limited 
to  some  plant  like  heath,  of  a  dwarfish  growth, 
with  stems  no  thicker  than  the  finger."  Ac- 
cordingly, they  knew  not  what  to  think  of  tlie 
timber  they  saw  on  board  the  ship;  and  so  little 
notion  had  they  of  cloth,  or  any  kind  of  vege- 
table texture,  that,  when  presented  with  a  shirt, 
they  inquired  of  what  animal's  skin  it  was 
made.  On  the  shores  of  Hudson's  Bay,  it  is 
said  that  no  trees  are  found  north  of  latitude 
60**.  In  Europe,  however,  vegetation  extends 
considerably  further.  A  great  part  of  Sweden, 
Norway,  and  the  north  of  RussL*!,  is  covered 
with  forests  of  fir;  and  from  these  countries  we 
derive  our  best  deal  timber.  The  yellow  deal, 
which  is  most  valued,  is  the  wood  of  the  silver 
fir;  white  deal  of  the  spruce  fir. 

73.  In    no  part    of    the 

world  has  the  distribu- 
tion of  plants  been  more 
carefully  observed  than 
in  Norway  and  Lapland. 
The    trees    which    are 
there  found  to  approach 
nearest    the    limits    of 
perpetual  snow  are  the 
dwarf  birch  and  dwarf 
willow,  if  they  can  be 
Dwarf  willow.         properly     denominated 
trees;  the  dwarf  birch  seldom  exceeding  two  or 
three  feet  in  height,  and  the  dwarf  willow  being 
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8tin  smaller:  so  smaO,  indeed,  that  half  a  dozen 
plants^  with  their  roots,  stem,  branches,  and 
leaves  complete,  may  be  laid^out  on  the  page  of 
s  dnodecimo  yolame.  Even  beyond  the  limit 
of  these  trees  ore  found,  however,  seyeral  small 
(danta;  and  among  them  «4^ 

one  whidi  partienlariy 
deaaias  to  be  noticed — 
^reindeer moss, which  ^ 
fiorma  the  principal  food 
of  the  reindeer,  an  ani- 
mal employed  by  the 
Lapianden  both  for 
Arawing  their  sledges  for 
fbod^andformilk.  In  the 
winter,  when  the  ground 
is  eovered  with    snow 

these  ssgaidons  creatores  dig  with  their  feet  to 
^  at  the  moss  beneath.  When  boiled  in  water, 
this  moes  affwds  a  nutritious  jelly,  which  has 
been  employed  as  a  remedy  in  consumptive 
oomplamts. 

Next  after  the  dwarf  birch  and  dwarf  willow, 
eome  the  common  birch,  the  moimtain  ash,  and 
the  Seoteh  fir,  with  two  ar  three  other  species  of 
villow;  then  a  apedes  of  alder,  which  has  been 
called  the  cold  alder,  firom  its  peculiar  place  of 
^wth,  not  being  found  south  of  latitude  60®; 
the  bird  cheny,  and  the  aspen,  the  gooseberry 
and  the  raspberry.    Still  travelling  towards  the 
aouth,  we  arrive  successively  at  the  northern 
limit  of  the  ash,  the  oak,  and  the  beech.    The 
northern  limit  of  the    oak    has  been  traced 
throughout  Europe.    At  Dronthiem,  in  Norway, 
on  the  coast  of  the  Atlantic  ocean,  this  tree  is 
found  in  latitude,  63°;  in  the  eastern  part  of 
Europe,  on  the  confines  of  Asia,  it  ceases  to  grow 
in  latitude  67^®;  a  remarkable  proof  of  the 
mperior  mildness  of  the  climate  on  the  western 
there  of  the  old  continent,  as  compared  with 
that  of  the  interior;  for  it  is  by  no  means  true, 
IS  generally  supposed,  that  the  climate  of  the 
na  coast  is  universally  milder  than  that  of  the 
interior.    K  we  pursue  the  limits  of  vegetation 
through  Asia,  to  the  eastern  extremity  of  the 
continent,  we  shall  find  the  cold  little,  if  any 
thing  diminished,  as  we  approach  the  shores  of 
ibe  Pteific  ocean.    The  oak  languishes  on  the 
bsnksof  the  Aigoun,  towards  the  east  of  Anatic 
Roasis,  in  the  latitude  of  London,  eight  hundred 
miles  nearer  to  the  equator  than  the  point  at 
which  it  ceases  to  grow  on  the  opposite  shore  of 
the  continent.     At  Pekin,  in  China,  situated 
only  fifty  miles  from  the  sea  coast,  (in  the  lati- 
tude of  the  south  of  France,  where  orange  trees 
grow  without  protection  in  the  open  air,)  the 
Kverity  of  the  winter^s  cold  fiir  exceeds  that  ex« 
poienced  in  any  part  of  Great  Britain,  and  falls 
ihort  only  two  or  three  degrees  of  that  at  North 
Cipe,  the  furthest  extremity  of  Europe.  When 
we  ^eak  of  the  mildness  of  a  maritime  climate. 


we  must  therefore  keep  in  mind  that  the  ex- 
pression applies  only  to  the  western,  not  to  the 
eastern  shores  of  the  continent. 

It  is  easy  to  comprehend  why  the  neighbour- 
hood of  the  sea,  in  countries  sitiiated  far  north, 
should  tend  to  render  the  climate  milder,  while 
in  the  tropical  regions  it  moderates  the  intensity 
of  the  heat,  since  it  is  known  that  the  tempera- 
ture of  the  ocean  varies  much  less  than  that  of 
the  land;  the  waters  from  the  equator  being 
continually  mixed  with  those  of  the  Polar 
regions  by  the  current  of  the  gulf-stream.  Why 
the  inhabitants  of  the  eastern  shore  do  nojt  enjoy 
this  advantage,  as  well  as  those  of  the  western 
shore  of  the  continent,  is  in  part  explained  by 
the  prevalence  of  westerly  winds  in  these  lati- 
tudes; a  westerly  wind  bringing  with  it  the  warm 
and  humid  atmosphere  of  the  Atlantic  to  the 
inhabitants  of  Iceland  and  of  Norway,  while  it 
brings  the  dry  and  cold  atmosphere  of  Siberia 
to  the  inhabitants  of  Kamschatka  and  Corea. 

Norway  and  liapland  enjoy  a  more  temperate 
climate  than  any  other  country  in  the  same  lati- 
tude. The  Scotch  fir  there  attains  to  a  height 
of  sixty  feet  in  latitude  70*^;  and  at  Tomea,  at 
the  head  of  the  gulf  of  Bothnia,  in  latitude  66% 
the  birches  are  described  by  Von  Buch  as  mag- 
nificerU,  For  this  superiority  of  climate,  these 
countries  are  probably  indebted  to  their  peculiar 
position  between  four  seas,  the  Atlantic,  the 
Arctic  ocean,  the  White  sea,  and  the  gulf  of 
Bothnia.  A  very  curious  difference  has,  how- 
ever, been  observed  between  the  climate  of  Lap- 
land, lying  to  the  north  of  the  gulf  of  Bothnia, 
and  that  of  Norway,  which  skirts  the  shore  of 
the  Atlantic  and  Arctic  oceans.  These  two 
countries  are  separated  by  a  chain  of  mountains 
of  considerable  elevation,  which  fall  abruptly 
and  precipitously  towards  the  sea  on  the  northern 
and  western  sides,  and  descend  with  a  gentle 
and  gradual  slope  towards  the  gulf  on  the  other 
side.  Norway,  exposed  to  the  moist  and  tem- 
perate atmosphere  of  the  ocean,  enjoys  a  singu- 
larly mild  winter,  but  receives  little  of  the  sun's 
rays  in  summer;  partly  from  the  humidity  and 
mistiness  of  the  air,  partly  from  the  declivity 
of  the  land  towards  the  north.  Lapland  has  a 
colder  winter,  but  a  warmer  summer.  And,  ac- 
cordingly, it  is  found  that  such  plants  as  require 
only  a  few  weeks  of  warm  weather  to  bring 
them  to  maturity  succeed  in  Lapland,  though 
they  will  not  grow  in  Norway;  while  those  which 
are  easily  killed  by  a  severe  frost  flourish  better 
in  Norway  than  in  Lapland. 

For  the  sake  of  distinction,  that  kind  of 
equable  climate  enjoyed  by  the  countries  border- 
ing on  the  Atlantic,  has  been  called  the  Island 
Climate,  It  belongs,  perhaps,  still  more  strik- 
ingly to  Ireland  and  the  west  of  Scotland,  than 
to  Norway.  The  other  sort  of  climate,  where 
both  the  summers  are  hotter,  and  the  winters 
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colder,  is  called  the  Continental  Climate;  and  as 
Lapland  possesses  it  in  a  greater  degree  than  Nor- 
way, Russia  possesses  it  in  a  still  greater  degree 
than  Lapland.  We  shall  hereafter  see  that  umUar 
differences  have  heen  found  to  prevail  between 
the  maritime  and  inland  districts  in  other  parts 
of  Europe. 

In  the  Orkney  islands,  off  the  northern  coast 
of  Scotland,  no  tree  is  found  but  the  hazel,  which 
seems  to  bear  the  winds  of  the  Atlantic  better 
tlian  either  the  Scotch  or  the  spruce  fir.  On 
the  coast  of  Norway,  the  hazel  and  the  spruce 
fir  terminate  nearly  at  the  same  point.  In 
Sweden,  on  the  coast  of  the  Baltic,  the  spruce 
fir  is  found  eight  degrees  nearer  to  the  Pole  than 
the  hazel.  Travelling  still  towards  the  east,  we 
lose  the  hazel  altogether,  soon  after  entering  the 
confines  of  Asia;  and  it  is  not  met  with  again  in 
any  part  of  Siberia  till  we  reach  the  river  Amur, 
near  the  shores  of  the  Pacific  ocean.  Again, 
in  Scotland  there  are  extensive  natural  woods  of 
the  Scotch  fir,  but  none  of  th*  spruce  fir.  On 
the  coast  of  Norway,  the  spruce  fir  terminates 
at  latitude  67%  but  the  Scotch  fir  extends  to 
latitude  70%  and  the  birch  nearly  to  71.**  In 
Siberia,  the  spruce  fir  and  the  larch  (the  latter 
unknown  in  Norway  and  Sweden)  extend  further 
to  the  north  than  either  the  Scotch  fir  or  the 
birch.  On  the  limits  between  Asia  and  Europe, 
the  mountain  ash,  aspen,  black  alder,  and  juniper, 
which  in  Norway  grow  under  the  Polar  circle, 
scarcely  reach  the  60th  degree. 

It  happens  in  Lapland,  as  in  some  other  parts 
of  the  world,  that  the  limits  of  vegetation  are 
determined  more  by  the  form  and  disposition  of 
the  neighbouring  mountains  than  by  the  lati- 
tude. The  lines  which  separate  the  growth  of 
the  different  species  of  plants,  are  disposed  in 
semicircles  round  the  head  of  the  gulf  of  Both- 
nia; each  semicircle  rising  above  the  other,  as 
we  ascend  towards  the  chain  of  the  Dofrines. 
In  the  first,  or  lowest  band,  the  prevailing  tree 
is  the  spruce  fir;  and  to  this  region,  for  the  most 
part,  the  cultivation  of  com  is  confined.  Above 
this  grows  the  Scotch  fir,  and  above  the  Scotch 
fir  the  dwarf  birch  and  willow.  At  the  height 
of  2600  feet,  the  dwarf  birch  just  finds  sufficient 
warmth,  about  the  end  of  June,  to  put  forth 
three  leaves  firom  each  bud,  which  in  a  few  weeks 
wither  and  fall  off  again;  yet  this  feeble  effort 
of  vegetation  is  found  sufficient  to  continue  the 
life  of  the  plant.  It  has  been  observed,  that  the 
leaves  of  the  birch  unfold  whenever  the  temper- 
ature of  the  air  rises  to  52^:  in  situations,  there- 
fore, where  the  heat  of  the  warmest  month  does 
not  rise  to  this  point,  it  is  incapable  of  growing. 
During  the  short  but  warm  summer  of  Lap- 
land, vegetation  proceeds  with  extraordinary 
rapidity.  Until  the  middle  of  May,  the  ground 
is  covered  with  snow.  About  a  month  later,  i 
the  rivers  begin  rapidly  to  swell,  in  consequence  | 


of  the  breaking  up  of  the  frost.  In  the  begin- 
ning of  October  the  ground  is  hard  frozen,  and 
remains  so  from  seven  to  eight  months.  Such 
is  the  climate  of  £nontekeis,  which  is  ntuated 
in  the  higher  and  colder  part  of  Lapland.  It 
is  not  till  the  month  of  June  that  barley  cazi 
be  sown;  yet,  in  the  short  space  of  three  months, 
the  fields  are  ready  for  the  harvest.  It  has  bera 
found  that  the  cultivation  of  this  grain  sucoeeds 
wherever  the  mean  temperature  during  ninety 
days  rises  to  48°. 

Notwithstanding  its  northern  and  inclement 
climate,  Lapland  has  to  boast  of  some  wild  flo  wen 
of  great  beauty.  Among  these  are  the  mezer- 
eon,  the  yellow  and  white  water  lily,  and  the 
European  globe  flower.  As  we  travel  southward 
along  the  shores  of  the  Baltic,  towards  Stock- 
holm, we  find,  for  the  first  tim^  in  Angerman- 
land,  the  wood  anemone,  the  hepatica,  the  dog 
rose,  and  the  sycamore; — ^in  Medelpad,  the  bur- 
dock, and  the  campanula  persicifolias—ia  Gas- 
trickeland,  the  cowslip,  the  guelder  rose,  the 
spirasa  filipendidoy  and  the  hazeL  At  the  river 
Dal  we  find  the  anemone  pulsaHUay  the  hawthorn, 
and  the  sloe.  Here  we  lose  the  hoary  or  cold 
alder.  Several  of  these  plants  extend  further 
north  on  the  sea  shore  than  inland;  owing,  as  it 
would  appear,  to  the  greater  mildness  of  the 
maritime  climate. 

A  great  part  of  the  Russian  empire,  both  in 
Europe  and  Asia,  is  covered  with  forests.    In 
the  northern  provinces  are  found  principally  the 
various  species  of  firs;  the  Scotch  and  spruce  fir, 
the  larch;  and  towards  the  Ural  mountains  the 
Siberian  cedar.    Of  deciduous  trees,  the  most 
abundant  is  the  birch;  and  next  to  this  the  lime 
tree,  of  whose  inner  part  the  common  garden- 
mats  are  made;  and  shoes,  platted  firom  Uie  rind 
of  the  young  shoots  of  this  tree,  are  generally 
worn  by  the  common  people  in  Russia.    The 
beech,  ehn,  and  poplar,  are  chiefly  the  growth 
of  the  southern  provinces.    Such  was  the  abun- 
dance of  wood,  till  of  late  years^  in  this  country, 
that  the  peasants  were  for  the  most  part  allowed 
to  cut  down  as  much  as  they  pleased.    It  is, 
indeed,  by  the  produce  of  the  forests,  that  the 
people  of  the  northern  provinces  chiefly  live. 
Their  houses  are  almost  universally  constructed 
of  timber;  wood  is  every  where  used  for  fuel; 
and  they  employ  a  slip  of  birch-wood,  lighted, 
for  a  candle.    From  the  ashes  of  trees,  cut  down 
and  burnt  for  this  purpose,  they  obtain  potash, 
of  which  laige  quantities  are  annually  exported. 
For  the  purpose  of  tanning,  the  Russians  employ 
not  merely  Uie  bark  of  the  oak,  but  of  the  birch 
and  willow.    From  the  wood  of  the  birch  they 
procure  a  species  of  tar,  which  is  used  in  dress- 
ing that  kind  of  leather  commonly  known  by 
the  name  of  Russia  leather,  and  much  employed 
in  book-binding. 
As  we  pass  in^  Asiadc  Russia,  we  succes- 
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vnfy  looe  the  oak,  the  hazel,  the  ash,  the  lime 
tzee,  the  Scoidi  fir,  the  spnioe  fir,  and  the  Si- 
berian eedar;  while  the  larch  extends  to  the 
thorn  of  the  Arctic  ocean.  In  the  sonthem 
parts  of  Sberia  are  found  wild  tnlipis,  uiemones, 
two  ^kecies  of  ihododendron,  and  the  scarlet 
lychnis.  To  the  east  of  lake  Baikal,  the  Euro- 
pean globe  flower  n  replaced  hy  the  Asiatic 
vpeeieaL  In  Siberia  also  grow  the  cranberry  and 
the  hautboy  strawberry. 

The  oak,  the  beech,  and  the  elm  are  natives 
of  Great  Rritain.  Each  of  these  trees  has  its 
appropriate  soiL  In  the  western  part  of  the 
cooB^  of  Suasez,  we  have  three  distinct  belts 
of  coantry,  eadi  strongly  marked  by  the  char- 
acter oi  its  ▼egetation.  To  the  north  we  have 
«  stroi^  and  deep  day,  admirably  adapted  to 
the  growth  of  oak.  Then  come  the  chalk  hills, 
where  tiie  loxnriaiit  growth  of  the  beech  attests 
thai  this  tree  has  found  its  congenial  soil.  This 
tree  is  not  met  with  north  of  Stamford  in  lin- 
colnaime.  The  elm  seen  in  Scotland  and  the 
moth  of  England  is  the  wych  elm,  a  diflerent 
^Mcies,  growing  in  a  more  straggHng  form,  with 
pendent  branches,  and  a  laiger  leaf.  Its  wood 
18  very  unlike  that  of  the  English  elm;  more 
ttsembling  that  of  the  ash.  In  the  approach 
to  some  of  the  royal  palaces  in  Spain,  are  some 
rows  of  ehxL,  which,  we  are  assured  by  Evelyn, 
were  tranq>Ianted  from  England  by  Philip  II., 
the  bnsband  of  queen  Mary  of  England,  the 
cfan  not  being  a  native  of  Spain.  In  addition 
to  the  trees  just  mentioned,  the  ash,  the  maple, 
the  sycamore,  and  the  small-leaved  lime  tree, 
may  be  enumerated  as  growing  wild  in  Great 
Britain. 

If  we  now  torn  our  attention  to  the  countries 
occupying  the  southern  side  of  the  Baltic,  we 
ihall  find  a  wide  district  of  Ami^  beginning  from 
the  northern  extremity  of  Jutland,  extending  as 
farsonth  as  latitude  52®;  thence  westward  as 
Car  as  the  ocean,  and  eastward  over  a  conaderable 
part  of  the  norUi  of  Grermany.     In  thb  barren 
tract,  the  few  spots  which  have  be^  brought 
into  cultivation  by  human  industry  appear  like 
green  islands  amidst  the  waste.    The  variety  of 
spedes  of  heath  found  in  this  tract  is  very  small; 
and  few,  if  any  of  them,  are  strikingly  beautiful. 
In  the  wet  and  springy  parts  of  the  district  are 
many  tracts  of  bog,  or  peat  moss,  scarcely  less 
aterile  than  heath.      Occasionally,  however,  the 
nberry,  and  some  other  eatable  berries  of  the 
i  £unQy,  as  the  bilberry  and  the  whortlebeny^ 
cover  the  sorfiEice ;  and  the  substance  of  the  bog 
iiidf  famishes  a  kind  of  fuel  to  the  poor  inhabi- 
tant%  after  being  cut  in  small  square  pieces,  and 
jHkd  in  stacks  to  dry.    When  attentively  ex- 
amined, it  is  found  to  condst  of  vegetable  fibres, 
partially  decayed,  and  compacted  by  the  pres- 
sure of  the  superincumbent  portion.      Its  com- 
potttion  is  only  to  be  seen,  however,  in  that  part 


of  the  bog  which  lies  toward  the  surfisice;  towards 
the  bottom  it  takes  the  appearance  of  a  black 
and  solid  mass.  In  many  places  the  natural  soil 
is  covered  to  a  depth  of  twenty  or  thirty  feet 
with  this  substance.  The  plants  by  whose  de- 
composition these  bogs  are  formed,  appear  to  be 
principally  two  or  three  kinds  of  moss.  These 
are  almost  invariably  found  growing  on  the  sur- 
fiace ;  and  it  appears  that  each  generation,  as  it 
dies,  forms  a  soil  for  that  which  is  to  succeed. 
That  a  continual  growth  really  takes  place,  is 
proved  by  the  gradual  filling  up  of  the  hollows 
excavated  for  obtaining  fuel.  Much  of  the  snr- 
foce  of  Scotland,  the  north  of  England,  Wales, 
and  Ireland,  is  covered  with  these  bogs,  as  well 
as  of  that  part  of  the  continent  of  Europe  which 
touches  the  shores  of  the  Grerman  ocean  and  the 
Baltic. 

To  the  souih  of  this  barren  tract  of  heath  and 
peat  moss,  we  find  an  extensive  region  of  re- 
markable fertility,  in  which  every  species  of  our 
cultivated  grain  flourishes.  This  district^  which 
is  for  the  most  part  unbroken  by  hills  of  any 
considerable  height,  comprises  the  Netherlands, 
the  greater  part  of  France,  the  middle  of  (Jer- 
many,  Poland,  and  southern  Russia.  The  east- 
em  part  of  this  region  being  comparatively  thinly 
peopled,  supplies  with  com  several  other  parts  of 
Europe;  the  produce  of  the  soil  being  carried 
down  by  internal  navigation,  partly  to  the  ports 
on  the  Baltic,  partly  to  those  on  the  Black  sea. 

The  line  which  limits  the  cultivation  of  com, 
like  that  which  limits  the  growth  of  the  oak  and 
other  forest  trees,  extends  much  further  north 
on  Uie  western  side,  than  on  the  eastern  side  of 
the  continent.  In  Norway,  barley  sometimes 
ripens^  in  favourable  aspects,  under  the  70th  par- 
allel of  latitude.  In  European  Russia^  the  cul- 
tivation of  com  scarcely  succeeds  beyond  lati- 
tude 60^;  and  in  Karaschatka,  the  eastern  extre- 
mity of  Asia,  this  limit  descends  as  low  as  51% 
the  latitude  of  London.  On  the  eostem  shore  of 
the  continent  of  America,  the  growth  of  corn 
does  not  extend  beyond  latitude  52*^.  Wheat 
demands  a  warmer  climate  than  barley  or  oats. 
This  grain  is  not  found  to  succeed  so  well  in  the 
west  of  Scotland,  the  summer's  sun  being  insuf- 
ficient to  ripen  it.  Even  in  England,  the  west- 
em  side  of  the  island  appears  better  adapted  to 
the  growth  of  grass  ihaa  of  com ;  and  accord- 
ingly, it  may  be  observed,  in  every  part  of  the 
kingdom,  that  com  is  carried  from  east  to  west, 
while  cattle  are  driven  from  west  to  cast.  AU 
our  principal  com  counties  are  situated  on  the 
eastern  side  of  the  idand,  from  the  Lothians,  in 
Scotland,  to  Kent,  the  south-eastern  county  of 
Ekigland.  Thb  is  to  be  attributed,  in  a  great 
measure,  to  the  humidity  of  the  climate  in  those 
districts  bordering  on  the  shores  of  the  Atlantic. 

The  cultivation  of  com  does  not  succeed  better 
in  the  torrid  zone  than  in  the  polar  regions. 
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Within  the  tropics^  wheat,  barley,  and  oats,  are 
not  cultiyated,  excepting  in  situations  elevated 
considerably  aboye  ihe  level  of  the  sea. 

The  cultivated  apple  is  thought  to  be  a  variety 
of  the  crab,  and  may  therefore  be  conadered  a 
native  of  England.  This  fruit  does  not  ripen 
north  of  Sundswall,  in  Sweden,  in  latitude  62% 
nor  in  the  east  of  Europe,  beyond  latitude  57®. 
Its  near  relations,  the  pear  and  the  quince,  are 
not  natives  of  England,  but  are  found  wild  in 
the-  southern  parts  of  Europe.  The  quince 
scarcely  succeeds  in  the  northern  counties  of 
England.  It  has  not  been  known  to  ripen  its 
fruit  beyond  the  Tees  more  than  twice  in  twenty 
years,  though  it  flowers  freely.  The  medlar, 
the  walnut*  and  the  chestnut,  succeed  no  better; 
and  even  the  filbert  bears  very  sparingly.  The 
vine  seldom  flowers;  and  if,  by  chance,  small 
grapes  are  produced,  they  soon  drop  ofi^  The 
mulberry  is  there  a  low,  stunted  tree ;  but  in  hot 
summers  bears  abundance  of  smaU  fruit,  which 
in  part  comes  to  maturity,  and  is  well  flavoured. 

We  are  thus  able  to  assign  the  northern  limit 
to  the  cultivation  of  most  of  our  common  fruits. 
But  if  we  pursue  the  same  inquiry  on  the  west- 
em  side  of  the  kingdom,  foUowing  the  line  of  the 
coast  from  Cumberland  to  Cornwall,  we  shall 
arrive  at  some  very  extraordinaiy  and  unex- 
pected results ;  results  which  serve  remarkably 
to  illustrate  the  peculiarities  of  an  island  climate. 
At  the  further  extremity  of  that  long  promon- 
tory, which,  projecting  into  Uie  Atlantic,  forms 
at  once  the  most  southern  and  the  most  western 
point  of  England,  neither  the  apricot,  the  vine, 
nor  the  greengage  plum,  produce  ripe  fruit,  for 
want,  as  it  should  appear,  of  sufficiently  power- 
ful sunbeams.  Yet  such  is  the  mildness  of  the 
winter,  that  the  myrtle,  the  camellia,  and  other 
greenhouse  plants,  grow  luxuriantly  in  the  open 
air ;  and  the  ponds  are  seldom  sufficiently  frozen 
to  bear  the  weight  of  a  man. 

An  analogous  observation  was  made  by  Arthur 
Young,  nearly  forty  years  ago,  with  r^fard  to 
the  climate  of  France.  Having,  in  the  course  of 
several  tours  through  that  kingdom,  minutely 
observed  the  agricultural  productions  of  its  dif- 
ferent provinces,  he  found  that  the  lines  which 
form  the  northern  boundary  of  the  cultivation 
of  the  vine,  maize,  and  olive,  fi/llow  an  oblique 
direction  from  south-west  to  north-east ;  an  ob- 
servation which  appears,  at  first  sight,  strangely 
nt  variance  with  the  known  mildness  of  mari- 
time climates.  Bnt  the  apparent  contradiction 
disappears,  when  it  is  considered  that  the  ripen- 
ing of  fruit  and  of  grain  depends  altogether  on 
f  he  force  of  the  sun's  rays  in  summer,  and  is  not 
affected  by  the  severity  of  the  winter.  Now,  as 
before  observed  with  regard  to  Lapland  and  Nor- 
•n-ay,  the  interior  of  the  continent  of* Europe  en- 
jo^  8  a  hotter  summer  than  the  coast,  though  it 
has  to  endure  a  colder  winter.     It  would  be 


wrong,  however,  to  suppose  that  Uie  line  drawn 
by  Artliur  Young,  as  limiting  the  cultivaticm  of 
the  vine  in  France,  extends  throughout  the  con- 
tinent of  Europe  in  the  same  direction.  In  that 
case  it  would  reach  to  Moscow,  in  latitade  66*; 
whereas  vineyards  are  unknown  in  Russia  to  the 
north  of  latitude  60^ ;  which  is  precisely  the  ex- 
treme limit  of  the  cultivation  of  the  vine  in 
France.  According  to  Malte-Bmn,  a  line  of  se- 
paration between  the  countries  in  whieh  wine 
forms  the  principal  drink  of  the  people,  and  those 
in  which  they  principally  consume  b^r,  may  be 
drawn  from  the  south  of  England  through  Fieneh 
Flanders,  Hesse,  Bohemia,  the  Carpathian  moun- 
tains, Odessa,  and  the  Crimea.  This  line,  it  will 
be  observed,  is  not  exactly  the  same  as  that  whidi 
limits  the  cultivation  of  the  vine.  Somethii^ 
must  be  allowed  for  national  custom.  The 
people  of  the  north-western  part  of  France  drink 
wine,  though  not  produced  on  the  spot,  but 
brought,  at  a  considerable  expense,  from  tbe  mote 
southern  proWncea,  because,  to  a  Frenchman, 
habit  has  rendered  wine  one  of  the  necessaries  of 
life.  The  Russians,  on  the  other  hand,  accus- 
tomed to  beer,  do  not  drink  much  wine,  even  in 
those  southern  districts  where  the  climate  admits 
of  the  cultivation  of  the  gmpe. 

Humboldt  estimates  that  the  cultivadon  of  ^ 
vine  succeeds  only  in  those  climates  where  tlie 
annual  mean  temperature  is  between  ftff  and 
63*^ ;  or  the  mean  temperature  may  even  be  as 
low  as  48^,  provided  the  summer  heat  rises  to 
68^.  In  the  old  world  these'  conditicms  are 
found  to  exist  as  fax  north  as  latitude  60^;  in 
the  new  world,  not  beyond  latitude  40°.  In 
both  hemispheres  the  profitable  culture  of  this 
plant  ceases  within  90°  of  the  equator,  unless  in 
elevated  situations,  or  in  islands,  as  Tenerifl*, 
where  the  intensity  of  the  heat  is  moderated  by 
t  je  atmosphere  of  the  sea.  Thus  the  region  of 
vineyards  occupies  a  band  of  about  20°  in  breadth 
in  the  old  world,  and  not  more  than  half  that 
breadth  in  America.  It  may  be  observed,  that 
the  wines  produced  in  the  northern  part  of  this 
region,  as  those  of  France  and  of  the  Rhone,  are 
lighter  and  more  acid  than. such  as  are  piodnced 
nearer  the  tropic ;  owing,  probably,  to  the  infe- 
rior force  of  the  rays  under  which  the  fruit  is 
ripened.  In  the  southern  hemisphere,  the  Cape 
of  Good  Hope  just  falls  within  the  latitude 
adapted  to  the  grape ;  and  a  considerable  qnantiiy 
of  wine  is  annually  exported  from  that  settle- 
ment. It  is  of  >-ery  inferior  quality  to  the  wines 
of  Europe  and  northern  Africa,  having  an  unplea- 
sant earthy  taste,  which  is  said  to  arise  fh>m  the 
clayey  nature  of  the  soil. 

In  the  north  of  Italy,  west  of  Milan,  we  first 
meet  with  the  cultivation  of  rice.  This  is  the 
seed  of  a  species  of  grass,  bearded  like  barley, 
which,  having  somewhat  of  a  stiff  and  reedy 
foliage,  yields  a  whispering  sound  when  agitated 
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bj  the  wxnd«     It  delights  in  moisture ;  and  from 
the  time  wiien  the  blade  rises  a  few  inches  above 
die  mrfiKe,  the   fields  in  which  it  grows  are 
looded  to  the  depth  of  several  inches  by  means 
«f  artificial  water-eoarsesy  provided  with  sluices. 
The  water  is  not  drawn  off  till  the  grain  is  nearly 
ripe.      Three  years  in  succession  does  the  soil 
jeild  e  crop  of  rice  without  manure;  it  is  then 
nffmd  to  remain  two  years  uncovered  with 
water,  during  which  time  it  receives  one  coat  of 
dmig,  and  .becomes  spontaneously  covered  with 
an  abundant,  though  coarse,  herbage.    Since  an 
acre  of  rioe  ia  worth,  on  an  average,  two  acres  of 
wheat,  it  msy  be  supposed  how  large  a  profit 
iiltenda  the  cnitiTation  of  this  grain ;  but  so  de- 
leftmoBa  is  the  employment  to  the  health  of  the 
lahoonn  engaged  in  it,  that  the  government  has 
rohiblted  its  further  extension.    Rice  can  evi- 
dently be  raised  only  in  sitoations  where  the 
land  may  at  pleasure  be  covered  with  water. 
This  is  an  advantage  enjoyed  by  the  whole  plain 
of  Lombardy,  naturally  of  great  fertility,  and 
rendered  still  more  productive  by  a  system  of 
inigalion  more  complete,  we  might  almost  say 
more  magmfieeta,  than  b  to  be  found  in  any  other 
port  of  the  world.    Enclosed' between  two  noble 
chains  of  monntaiiis,  the  Alps  to  the  north  and 
vest,  the  Apennines  to  the  south,  the  deep  and 
rich  soil  of  this  plain  seems  to  have  been  depo- 
ated  by  an  inundation  which  brought  down  a 
portion  of  the  substance  of  those  mountains ; — 
near  their  bases,  of  large  rounded 
which  gradoally  diminish  in  magnitude 
I  the  shores  of  the  gulf  of  Venice,  where 
the  soil  consists  entirely  of  finely-divided  matter. 
To  the  east  of  Milan  Uiis  plain  is  covered  with 
past  ores  of  extraordinary  richness,  from  which 
ia    brought    the    celebrated  Parmesan    cheese. 
These  pastures  are  regularly  flooded.    The  grass 
is  cot  no  less  than  four  times  in  the  year;  part 
ia  m^le  into  hay,  and  part  carried  green  to  the 
cows,  which  are  kept  in  stalls.    In  about  fifleen 
years,  the  herbage,  in  consequence  of  this  con- 
tinnal  watering,  becomes  too  coarse  for  use ;  the 
land  is  then  ploughed  up,  and  during  five  years 
cropped  with  wheat,  oats^  maize,  hemp,  and 
beans,  after  which  it  is  again  laid  down  to  grass. 
This  admirable  system  of  irrigation,  which  has 
rendered  northern  Italy  the  most  fruitful  coun- 
try, perhaps,  in  tlie  world,  was  established  in 
t«ry  early  times.    It  was  during  the  flourishing 
period  of  the  Lombard  republics,  about  the  era 
of  our  Norman  and  early  Plantagenet  kings, 
while  the  greater  part  of  Europe  remained  yet  in 
a  state  little  short  of  barbarism,  that  the  design 
was  eoncftived  and  executed  of  this  great  national 
work.    From  each  of  the  lakes  that  occupy  the 
Idwer  dedirities  of  the  Alps»  and  receive  the 
waters  of  their  innumerable  springs,  issues  one 
principal  canal,  which,  as  it  descends,  is  subdi- 
rided  into  a  multitude  of  smaller  channels,  visit- 


ing every  district,  every  fiirm,  and  even  every 
indiridual  field,  to  each  of  which  the  water  is 
admitted  at  pleasure  by  sluices ;  and  having  per- 
formedvits  ofiice,  passes  off  by  another  cut  to  the 
lower  land,  till  it  ultimately  reaches  the  Po, 
which  carries  off  the  whole  drainage  of  central 
Lombardy  into  the  gulf  of  Venice.  The  banks 
of  these  canals  are  mostly  planted  with  willows 
and  alders,  over  which  are  frequently  seen  rows 
of  tall  poplars.  The  principal  canals  belong  to 
the  government ;  the  smaller  ones  are  generally 
the  property  of  individuals,  who  let  or  sell  the 
use  of  the  water  at  so  much  per  hour. 

The  cultivation  of  the  olive  is  bounded  to  the 
north  by  a  chain  of  mountidns,  extending,  with 
few  interruptions,  frx>m  the  Atlantic  ocean  to 
the  Black  sea.  This  tree  is  found  in  every  part 
of  Spain  and  Portugal  (with  the  exception  of 
those  districts  too  much  elevated  above  the  level 
of  the  sea).  It  extends  over  that  part  of  France 
south  of  the  mountains  of  the  Cevennes;  over 
Italy,  south  of  the  Apennines;  and  Turkey, 
south  of  the  Hfemus.  A  traveller  frx)m  the  north, 
crossing  this  chain  of  mountfuns  for  the  first 
time,  is  surprised  and  delighted  at  the  new  as- 
pect of  vegetation.  Gigantic  plants  of  the  grass 
tribe  are  seen  rising  to  the  height  of  twenty  feet 
and  upwards ;  the  air  is  perfumed  with  the  blos- 
soms of  the  orange  and  lemon  tree ;  the  myrtle 
and  pomegranate  grow  wild  among  the  rocks, 
with  the  various  species  of  cistus,  that  beautiful 
tribe  of  plants,  which  afford  such  a  wonderful 
succession  of  flowers^  opening  every  morning, 
and  felling  off  before  the  close  of  the  day.  The 
American  aloe  here  blooms  in  the  open  air ;  the 
75.  chamcerops  humilis  af- 

fords the  first  specimen 
of  the  magnificent  tit)- 
pical  family  of  palms ; 
ard  A  few  plants  may 
'   be  seen  of  the   date 
^  palm  of  Africa,  culti- 
'  vated  only  indeed  for 
ornament,  since   thli 
tree  does  not  produce 
fruit  on  tlie  northern 
Side  of  the  Mediterra- 
TheDwrarfPaim.        ^^^     It  may  perhaps 

be  asserted,  without  exaggeration,  that  the  appear- 
ance of  vegetation  exhibits  a  less  striking  change 
in  travelling  northwards  from  Piedmont  to  Lap- 
land, than  in  crossing  the  Maritime  Alps  frx)ui 
Piedmont  to  the  gulf  of  Genoa.  On  the  south- 
em  side  of  those  mountains,  the  vivid  green  of 
our  meadows  and  forests  is  replaced  by  the  dusky 
tint  of  the  olive  and  the  evergreen  oak,  which 
might,  perhaps,  be  termed  sombre,  if  not  con- 
trasted with  the  intensely  dark  Indigo  colour  of 
a  deep  and  tranquil  sea,  undisturbed  by  tides, 
and  resting  on  a  rocky  bottom  ;-H>n  the  other 
side   with   the   snow-crowued  summits  of  the 
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mountains,  strongly  relieved  against  the  azure 
sky ;  the  whole  illuminated  by  the  splendour  of 
an  Italian  sun.  Nor  is  the  olive  itself  by  any 
means  destitute  of  beauty.  It  has  been  compared 
to  a  willow ;  it  differs,  however,  very  materially 
in  its  colour,  having  none  of  that  sickly  hue  of 
blueish  green  which  gives  such  a  peculiar  cold- 
ness to  the  landscapes  of  some  of  the  Dutch 
painters.  The  upper  side  of  the  leaf  has  pre- 
cisely that  tint  familiarly  known  by  the  name 
of  olive.  The  under  side  is  of  shining  white- 
ness ;  and  as  the  foliage  is  turned  up  by  the 
lightest  breeze,  its  progress  over  the  vcdleys  cov- 
ered with  olive  gard^is^  becomes  visible  in  the 
form  of  a  silver  cloud  gliding  across  the  land- 
scape. 

According  to  Humboldt,  the  olive  is  cultivated 
with  success  in  every  part  of  the  old  world,  where 
the  mean  temperature  of  the  year  is  between  58^ 
and  66^ ;  the  temperature  of  the  coldest  month 
not  being  under  42^,  nor  that  of  the  summer  be- 
low 71  ^ — ^73°.  These  conditions  are  found,  as  be- 
fore observed,  in  Spain,  Portugal,  the  South  of 
France,  Italy,  and  Turkey.  The  olive  also  flour- 
ishes on  the  northern  coast  of  Africa;  but  is  not 
found  south  of  the  Great  Desert.  Iii  Europe  it 
extends  as  far  north  as  latitude  44^^ ;  in  America, 
scarcely  to  latitude  84^,  so  much  greater  is  the 
severity  of  the  winter  on  the  other  side  of  the 
Atlantic.  In  the  neighbourhood  of  Quito,  situ- 
ated under  the  equator,  at  a  height  of  eight  thou- 
sand feet  above  the  level  of  the  sea,  where  the 
temperature  varies  even  less  than  in  the  island 
climates  of  the  temperate  zone,  the  olive  attains 
to  the  magnitude  of  the  oak,  yet  never  produces 
fruit. 

The  inhabitants  of  the  south  of  Europe  em- 
ploy the  oil  expressed  from  the  fruit  of  this  tree 
for  the  same  purposes  as  we  employ  butter,  and 
feel  at  least  as  mtich  dislike  to  the  produce  of  the 
dairy,  as  an  article  of  food,  as  we  may  feel  to  the 
use  of  oil.  In  this  country  it  is  scarcely  eaten 
except  with  salads,  for  which  purpose  it  b  im- 
ported in  flasks  of  very  thin  glass,  covered  with 
basket-work.  The  fruit  of  the  olive  is  some- 
times gathered  in  a  green  state  and  salted.  We 
are  told  by  Malte-Brun,  that  if  a  line  be  drawn 
from  the  Pyrenees,  through  the  Cevennes,  the 
Alps,  and  the  Hsmus,  it  will  separate  those 
countries  in  which  the  inhabitants  principally 
make  use  of  butter,  from  those  in  which  they 
make  use  of  oil. 

The  orange  and  lemon  tree  are  rather  more 
tender  than  the  olive.  According  to  Humboldt, 
they  require  a  mean  annual  temperature  of  62°. 
Orwige  gardens  abound  at  Nice  and  Genoa,  on 
the  borders  of  the  sea,  and  sheltered  by  the  high 
range  of  the  Alps  to  the  north;  yet  they  are  not 
to  be  seen  at  Florence,  or  even  at  Rome,  nor  do 
we  meet  with  them  again,  in  travelling  through 
Italy  towards  the  south,  till  we  arrive  at  Naples. 


Accordingly  it  appears,  from  registers  of  the  duly 
temperature  during  Uie  years  1815,  1816,  and 
1817,  that  the  temperature  of  the  month  of  De- 
cember at  Nice  exceeds  that  of  Rome  by  2^,  the 
temperature  of  January  by  QP,  that  of  February 
by4^ 

The  Spanish  chestnut  abounds  in  the  forests 
of  the  south  of  Europe,  and  scnnetimes  attains  to 
a  great  size.  On  the  sides  of  Mount  Etna  are 
some  of  prodigious  magnitude:  one  of  them  is 
named  the  chestnut  of  a  hundred  horse,  intimat- 
ing that  it  is  capable  of  sheltering  a  hundred 
horsemen  under  its  boughs.  It  b  one  hundred 
and  ninety-dx  feet  in  circumference.  The  in- 
terior is  entirely  decayed;  and  a  hut  is  built 
within  the  trunk  for  the  habitation  of  those  who 
are  engaged  in  gathering  and  preserving  the  fruit 
Another  tree  found  in  the  southern  parts  of  Eu- 
rope is  the  cork  tree,  a  species  of  oak,  whose 
tough  and  elastic  bark  we  use  for  stopping  bottles. 
In  the  same  district  are  found,  growing  wild 
among  the  rocks,  many  of  the  productions  of  our 
gardens:  thyme,  lavender,  and  rosemary;  the 
cypress,  the  laurestinus,  the  arbutuSy  the  boy, 
and  the  Judas  tree.  The  laurel  appears  to  be  a 
native  of  Turkey.  The  cabbage  rose  and  the 
damask  rose,  which  appear  to  have  been  culti- 
vated in  our  gardens  in  very  early  times,  were 
originally  brought  from  the  south  of  Eurv^ie. 
The  eveigreen  roses,  introduced  within  the  last 
twenty  or  thirty  years,  are,  as  their  common 
name  imports,  from  China.  Not  one  q»eeies  of 
rose  is  found  in  South  America.  According  to 
Arthur  Young,  the  culture  of  the  fig  and  the 
pomegranate  is  limited  nearly  to  the  same  line 
as  that  of  the  olive.  The  culture  of  the  mul- 
berry, for  feeding  silkworms,  is  not  marked  by 
quite  so  well  defined  a  boundary,  and  appears  to 
extend  rather  frirther  north. 

From  the  declivities  of  that  long  chain  of 
mountains  which  traverse  Europe  frt)m  west  to 
east,  we  have  received  some  other  of  onr  garden 
flowers.  The  auricula,  the  deep  blue  gentian, 
and  several  species  of  saxifrage,  delight  in  the 
elevated  regions  approaching  towards  the  limits 
of  perpetual  snow.  From  the  lower  parts  of  the 
mountains  come  the  peony,  the  fraxinella,  the 
black  hellebore  (sometimes  called  the  Christmas 
rose),  the  yellow  aconite,  and  the  labnmnm. 
The  common  blue  monkshood,  and  the  y^ow 
monkshood,  are  also  found  in  this  district;  but 
unlike  the  plants  before  mentioned,  they  extend 
as  far  north  as  Sweden,  and  the  latter  even  to 
Lapland.  The  althoBa  frtOex  is  a  native  of  Car- 
niola,  on  the  southern  side  of  the  mountains. 
The  beautiful  pyramidal  bell-flower,  bearing  a 
profusion  of  pale  blue  flowers,  which  is  often 
cultivated  in  pots,  and  trained  in  a  fan-shape  as 
an  ornament  to  haUs  and  parlours,  is  from  the 
southern  side  of  the  same  chain.  It  is  in  monn- 
tainous  regions  that  the  botanist,  as  well  as  the 
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fpeelogisty  finds  the  most  abundant  hairest ;  in- 
deed, even  tlM  noaeientific  traveller  is  struck 
with  the  noTeltj  and  beauty  of  the  flowers  which 
be  finds  at  eTery  step  on  crossing  the  Alps  or 
the  Pyrenees.  A  Tariety  of  surfiice  and  expo- 
sure is  &TOorabk  to  a  yariety  of  productions. 
Some  plants  prefier  the  devices  of  naked  rocks, 
others  the  edgeB  of  springs,  or  the  banks  of  dear 
and  rq>id  streams,  oUiers  stagnant  morasses.  All 
these  circumstaiices  are  found  abundantly  in 
moonfainoas  districts.  From  these  mountain 
bogi  we  have  obtained  a  tribe  of  plants  of  extra- 
orduary  beauty^  which,  when  planted  in  the 
nme  kind  of  peaty  soil  as  they  find  in  their  na- 
tive spots,  are  made  to  flourish  tolerably  in  our 
gaidens.  These  are  the  azaleas,  rhododendrons, 
indromedas^  and  others  of  the  same  family. 

If  fit>m  the  south  of  Russia  we  travel  eastward 
into  Asia,  the  appearance  of  the  country  will  be 
fbond  to  undergo  a  very  remarkable  change. 
Approaching  the  northern  shore  of  the  Black 
sea,  the  soil  becomes  sandy,  intermixed  in  pkces 
with  sea-sheDsy  impregnated  with  salt,  and 
tbounding  in  lakes  of  salt  water.  Such  is  the 
tspect  of  Uie  cdebrated  steppes  of  Russia.  From 
the  low  tract  lying  between  the  Black  sea  and 
the  north  of  the  Caspian,  these  sterile  regions 
fxtend  over  a  considerable  part  of  central  Asia. 
It  his  been  conjectured  that  these  steppes  were 
tnee  covered  by  the  sea,  and  the  limits  of  the 
tticient  coast  have  even  been  assigned ;  but  the 
obsenrttion  can  by  no  means  be  extended  to  the 
nh  deserts  in  the  north  of  Perda  and  in  Inde- 
pendent Tartary. 

The  presence  of  salt,  in  any  considerable  quan- 
titj,  b  &tal  to  c(»ii  and  most  other  v^etables ; 
there  are,  however,  certain  plants  to  which  it 
ippears  tndiqteiisable,  and  which  have  been,  for 
that  reason,  called  saline  plants.  The  sugar- 
cane and  the  cocoa-nut  tree  are  almost  the  only 
plants  which  flourish  equally  well  when  wetted 
with  fresh  water  or  with  brine.  From  the  ashes 
•f  these  saline  plants  soda  is  obtained. 

Immediately  south  of  that  salt  plain  which 
oocapies  the  space  between  the  Black  sea  and 
the  n<»th  of  the  Caspian,  is  the  chain  of  Mount 
Ctncasna,  a  most  interesting  region,  both  on  ac- 
eoont  of  its  natural  beauties,  and  of  its  connec- 
tion with  the  earliest  authentic  records  of  his- 
tory. In  the  fruitful  valleys  of  Curdistan,  a 
Turkish  province  on  the  southern  side  of  these 
iwmtaina,  amidst  mountains  crowned  with  per- 
petual snow;  and  on  the  banks  of  the  river 
Gihon  (better  known  by  its  ancient  name  of 
OxQs),  which  fidls  into  the  sea  of  Aral,  on  the 
ciit  of  the  Caspian,  are  found  whole  thickets  of 
teB»n,  pomegranate,  pear,  and  cherry  trees. 
Efery  ^edes  of  ftxiit  cultivated  in  our  gardens 
P«ws  there  apparently  wild ;  but  whether  they 
are  to  be  considered  as  truly  natives  of  the  soil, 
or  as  being  the  remains  of  very  ancient  gardens, 


is  the  more  difficult  to  determine,  as  this  is  the 
spot  which  appeara  to  have  been  first  peopled  by 
^e  descendants  of  Noah.  The  walnut  and  the 
peach  we  derive  firom  Persia;  the  vine  and  the 
apricot  from  Armenia ;  the  sweet  cherry  and  the 
Spanish  chestnut  from  Lesser  Asia ;  fix>m  Syria 
the  fig,  the  olive,  and  the  mulberry.  In  the 
triumph  of  the  Roman  general  Lucullus,  after 
lus  return  from  the  conquest  of  Pontus,  about  a 
hundred  yeara  before  the  Christian  era,  was  ex- 
hibited a  cherry  tree,  loaded  with  fruit,  a  sight 
till  then  unknown  to  the  inhabitants  of  Italy. 
From  the  same  regions  we  derive  the  hyacinth, 
the  tulip,  the  iris,  the  ranunculus^  and  some  other 
of  our  garden  flowers,  most  of  which  appear  to 
have  been  first  brought  into  this  country  during 
the  reign  of  Elizabeth.  To  this  list  may  be 
added  the  horse  chestnut,  the  lilac,  the  sweet  jas- 
mine, the  melon,  and  the  cucumber.  That  the 
melon  and  cucumber  were  reused  in  Egypt  at  a 
very  remote  period,  appeara  fr-om  the  complaints 
of  the  Israelites^  when  they  murmured  against 
Moses  and  Aaron  in  the  wilderness.  ^  We  re- 
member the  fish,"  said  they, "  which  we  did  eat 
in  E^ypt  fireely ;  the  cucumbers,  and  the  melons, 
and  the  leeks,  and  the  onions,  and  the  garlick." 
And  in  another  place  they  speak  of  some  kinds 
of  fruit  now  cultivated:  "Wherefore  have  ye 
made  us  to  come  up  out  of  Egypt,  to  bring  us  in 
unto  this  evil  place?  It  b  no  place  of  seed,  or 
of  figs,  or  of  vines,  or  of  pomegranates,  neither 
is  thera  any  water  to  drink." 

The  "  wilderness"  in  which  these  complaints 
were  uttered  by  the  children  of  Israel,  forms  a 
part  of  that  great  sandy  desert  which  bounds  to 
the  west  the  firuitful  plain  of  the  Euphrates,  ex- 
tending thence  southward  over  a  oonnderable 
part  of  Arabia.  In  this  desert  are  still  to  be 
seen  the  ruins  of  Palmyra,  supposed  to  be  the 
city  built  by  Solomon,  and  named  by  him  Tad- 
mor  in  the  Wilderness.  Between  the  desert  and 
the  Mediterranean  sea  is  the  "Land  of  Promise," 
bounded  on  the  north  by  Mount  Lebanon,  still 
&med  for  its  majestic  cedars.  The  cedar  of  Le- 
banon, though  now  cultivated  as  an  ornamental 
tree  in  many  parts  of  the  world,  has  not  been 
found  wild  except  in  the  mountain  from  which 
it  derives  its  name.  Again  crossing  the  desert  to 
the  extremity  of  the  Red  sea,  we  find  a  narrow 
tract  of  cultivated  country  along  its  eastern  shore, 
extending  to  Yemen  the  Happy,  or  Fertile  Ara- 
bia, the  coimtry  of  bahn,  firankincense,  and 
myrrh.  From  Arabia  the  balm  tree  was  first 
carried  to  Judea,  as  Josephus  assures  us,  by  the 
queen  of  Sheba,  as  a  present  to  Solomon ;  where, 
being  afterwards  cultivated  for  the  sake  of  its 
fragrant  and  medicinal  juice,  particularly  on 
Mount  Gilead,  it  acquired  the  name  of  balm  of 
Gilead.  Frankincense  and  myrrh  also  consist  of 
the  dried  juices  of  trees :  the  same  may  be  said 
of  gum  Arabic,  which  is  procured  from  a  species 
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of  mimosa,  growing  on  both  sides  of  the  Red  sea, 
as  well  as  in  Senegal,  and  other  parts  of  Africa. 
The  mimosa  fimiily  b  a  very  numerous  one,  all 
of  them  natives  either  of  the  tropical  countries, 
or  of  the  warmer  part  of  the  temperate  zone. 
Some  of  them  have  the  remarkable  property  of 
folding  up  and  drooping  their  leaves  at  the  ap- 
proach of  night,  or  when  touched  by  any  exter- 
nal object,  whence  they  have  attained  the  name 
of  sensitive  plants.  AJl  of  them  bear  pods,  like 
the  pea  &mily ;  but  their  blossoms  are  rather 
like  those  of  the  willow,  consisting  of  little  globes 
of  yellow  threads.  Their  leaves  (  when  they  pro- 
duce leaves)  are  always  finely  divided,  often  as 
much  so  as  those  of  the  carrot,  a  circumstance 
which  gives  to  these  trees  a  very  peculiar  aspect ; 
but  a  considerable  proportion  of  the  mimosas  are, 
properly  speaking,  leafless,  excepting  when  very 
young,  or  after  having  been  injured.  The  leaf- 
stalk, however,  remains,  and  assumes  a  flatted 
shape,  having  somewhat  of  a  leaf-like  appearance^ 
but  differing  from  a  true  leaf  in  its  edge  being 
turned  towards  the  stem ;  its  two  sides  are  con- 
sequently similar,  and  perform  the  same  func- 
tions with  respect  to  the  light.  This  is  particu- 
larly the  case  with  the  mimosas  of  New  Hol- 
land. 

Returning  to  the  neighbourhood  of  the  Red 
sea,  we  find,  on  its  eastern  shores,  the  native 
country  of  the  coffee-tree,  which  is  an  evergreen, 
fifteen  or  twenty  feet  high,  bearing  in  the  bosom 
of  the  leaves  several  white,  sweet-scented  flowers, 
of  the  size  of  snowdrops.  The  flower  is  suc- 
ceeded by  a  berry,  containing  two  seeds :  these 
seeds  are  cofiee.  In  the  neighbourhood  of  the 
Red  sea  is  found  also  that  species  of  cassia  whose 
dried  leaves  are  employed  in  medicine,  under  the 
name  of  senna,  and  the  plant  yielding  bitter 
aloes,  which  must  not  be  confounded  with  the 
American  aloe  cultivated  in  our  greenhouses. 
Bitter  aloes  are  brought  chiefly  from  the  island 
of  Socotra,  in  the  Arabian  sea,  near  the  straits 
of  Babeknandel. 

In  the  narrow,  but  fruitful  valley  of  the  Nile, 
we  find  several  new  vegetable  productions. 
Among  the  most  remarkable  of  these  is  the  pa- 
pyrus, a  species  of  reed  which  was  employed  by 
the  Egyptians  in  early  times  for  making  paper. 
For  this  purpose,  the  inner  rind  of  the  stem 
being  cut  into  strips,  and  laid  together  somewhat 
like  matting,  was  pressed  with  a  weight  till  the 
whole  adhered  together.  The  papyrus  is  several 
^t  in  height,  and  bears  a  sort  of  tuft  or  feathery 
head  at  the  top  of  the  stalk :  it  grows  chiefly  in 
marshy  places.  In  Egypt  also  grows  a  species 
of  water  lily,  called  the  lotus,  of  which  both  the 
root  and  the  seeds  are  eatable ;  and  from  Egypt 
was  introduced  into  our  gardens  the  mignonette. 
This  country  was  once  regarded  as  the  granary 
of  Europe,  and  is  still  remarkable  for  its  fertlHty ; 
producing  large  crops  of  rice,  wheat,  barley,  and 


some  other  species  of  grain  unknown  among  us; 
while  oats  are  equally  unknown  in  £!gypt ;  the 
horses,  as  in  all  parts  of  the  East,  being  fed  upon 
barley. 

It  will  scarcely  be  necessary  to  say  any  thing 
more  of  the  plants  peculiar  to  Africa,  except  to 
mention  that  its  southern  extremity  (the  Cape 
of  Grood  Hope)  has  supplied  us  with  a  consider- 
able proportion  of  the  most  splendid  flowers 
which  ornament  our  greenhouses;  particularly 
the  heaths,  the  geraniums,  and  the  bulbous- 
rooted  plants,  comprising  the  two  &milie6  of 
ixia  and  gladiolus. 

Before  passing  to  the  New  World,  it  wiU  be 
proper  to  take  a  cursory  survey  of  the  remaining 
productions  of  Asia.  The  weeping  vdllow  grows 
wild  in  all  parts  of  the  temperate  zone  of  thu 
continent,  from  Persia  to  Japan.  The  plant 
whose  root  afibrds  the  medicinal  rhubarb,  is 
from  the  confines  of  Russian  and  Chinese  Tar- 
tary.  The  crown  imperial  is  from  Persia.  In 
the  same  country  grows  an  umbelliferous  plant, 
firom  whose  root  the  stinking  gum  called  asa- 
foetida  is  procured.  From  India  we  have  re- 
ceived the  balsam  and  the  kidney  bean.  Thov 
also  grows  the  teak  tree,  or  Indian  oak,  which 
has  been  much  employed  of  late  years  in  ship- 
building. It  so  far  excels  the  European  oak  in 
durability,  that  Indian-built  ships,  constructed 
of  the  wood  of  this  tree,  often  last  forty  years  oi 
more  in  those  seas,  where  our  ships  are  ruined  in 
five  years.  Instead  of  corro^g  the  iron  bolts. 
the  teak  wood  is  sud  to  possess  an  oily  quality, 
which  serves  rather  to  preserve  them.  In  India 
is  also  found  the  banyan-tree,  whose  branches 
have  the  remarkable  property  of  drooping  to  the 
earth,  and  there  taking  root;  so  that  a  sin^ 
tree  forms  a  curiously-arched  grove.  From 
China  we  appear  to  have  originally  received  the 
orange  tree,  which  is  now  cultivated  abundantly 
in  Italy,  Spain,  Portugal,  and  other  parts  of 
the  south  of  Europe.  From  the  same  country 
the  hydrangea  was  introduced  by  Sir  Joseph 
Banks,  in  1790.  It  has  been  cultivated  by  the 
Chinese  in  their  gardens  from  time  immemorial ; 
but  of  what  place  it  is  a  native  seems  doubtfol. 
The  various  species  of  China  rose  are  of  still 
more  recent  introduction  into  this  country.  The 
Chinese  chrysanthemum,  which  produces  ita 
variously  coloured  and  beautiful  blossoms  after 
almost  all  our  other  flowers  are  past,  was  intro- 
duced in  17d5.  From  China  we  are  also  said  to 
derive  the  radish  and  endive. 

The  tea  tree  is  cultivated  almost  exclusively 
in  China  and  Japan ;  and  from  Uie  first  of  these 
countries  our  whole  supply  (amounting  yearij 
to  about  three  hundred  and  fifty  thousand  chests} 
is  derived. 

Before  we  travel  further  southward,  to  survey 
the  vegetable  productions  of  the  torrid  zone,  it 
will  be  proper  to  cross  the  Atlantic  and  take  a 
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renew  of  the  |ilants  belonging  to  Nortli  America ; 
for  so  gmt  18  the  resemblance  between  the  trop- 
ical prodaetions  of  the  two  hemispheres,  and  so 
little  aaslogy  have  they  with  the  productions  of 
other  parts  of  the  globe,  .that  it  is  better  to  con- 
template them  as  a  whole,  rather  than  separately 
to  tpeak  of  those  which  grow  in  the  Old  and  in 
tlie  New  World.  Retoming  therefore  towards 
the  polar  regions,  we  shall  find,  on  comparison, 
some  interesting  points  of  resemblance  between 
the  dimate  and  Tegetation  of  the  corresponding 
sboiet  id  the  two  continents;  the  western  coast 
of  America  exlubiting  appearances  similar  to 
thoos  of  Norway  and  other  countries  on  the 
western  dhore  of  Europe ;  while  the  vegetation 
of  Newfoundland,  on  the  eastern  coast  of  Amer- 
ka,  is  like  thai  of  Kamschatka,  on  the  eastern 
coast  of  the  Old  Continent,  in  the  same  lati- 
tade.  In  Greenland,  of  which  the  southern 
extremity  lies  in  latitude  59°  38',  (ten  or  eleven 
degrees  nearer  to  the  equator  ihsm  the  point  at 
which  trees  cease  to  grow  in  Norway  and  Lap- 
laod,)  aie  found  only  a  few  birches  and  willows, 
of  which  the  utmost  heiglit  is  eigliteen  or  twenty 
feet  At  Nain,  on  the  coast  of  Labrador,  in 
lititude  57**,  only  one  degree  nearer  to  the  pole 
than  Edinburgh  or  Glasgow,  the  mean  tempera- 
ture of  the  year  is  5**  below  the  freezing  point ; 
lower,  therefore,  by  /!®,  than  tlie  mean  tempera- 
tnre  of  Cvpe  North,  the  extremity  of  Europe,  in 
^titnde  n"*.  In  Canada,  which  lies  under  the 
same  parallels  of  latitude  with  France,  the 
ngonr  of  the  winters  is  destructive  to  every  spe- 
ries  of  tree  excepting  those  belonging  to  north- 
ern dimates:  yet  the  heat  of  the  summers  suf- 
te  to  bring  to  perfection  many  of  the  southern 
niraals,  and  such  low  plants  as  are  protected  in 
wiatcr  by  the  covering  of  snow.  In  tliis  country 
grows  the  Weymotitli  pine,  not  unfrequently 
plaited  in  our  shrubberies.  It  is  a  very  beauti- 
fol  tree  when  healthy  and  vigorous ;  and  as  it 
grows  remarkably  tall  and  straight,  affords  the 
hot  masts  for  large  ships.  Another  native  of 
^^*nada  is  the  sugar  maple,  from  whose  sap  a 
co«iderri>le  quantity  of  sugar  b  annuaUy  pre- 
(vied  by  the  inhabitants. 

The  vegetable  productions  of  tlie  temperate 
'egioiis  of  North  America  are  distinguished  by 
their  fariety  and  splendour,  compared  with  those 
pv^i^duoed  in  the  same  latitudes  of  the  eastern 
*»o»isphere.  From  the  territories  of  the  United 
States  we  have  received  some  of  the  most  beauti- 
ful of  the  &mily  of  bog-plants,  magnolias,  rho- 
dodendrons^ azaleas,  and  kalmias.  The  magnolia 
gnndiflora,  whose  northern  limit,  according  to 
llmnboldt,  is  in  latitude  85^®,  has  been  denom- 
inated the  most  admiral)le  production  of  the 
vegetable  world:  it  is  an  evergreen,  bearing  a 
leaf  not  unlike  a  laurel,  but  laiger,  with  white 
^^^f^nn  five  or  ux  inches  in  diameter,  of  deli- 
fwiis  frsgrance.    From   North  America  comes 


likewise  the  aloe,  distinguished  by  its  long,  tliick, 
fleshy  leaves,  furnished  with  thorns  at  the  points 
and  along  the  edges.  It  blooms  only  once,  tlie 
plant  dying  after  it  lias  completed  its  fructifica- 
tion, as  happens  with  our  annuals  and  biennials; 
but,  instead  of  coming  to  maturity  in  one  or  two 
years,  it  requires  a  very  long  period  for  its 
growth :  according  to  the  vulgar  opinion,  a  hun- 
dred years;  but  this  appears  to  be  an  exaggera- 
tion. When  the  time  for  its  blooming  arrives, 
a  flower-stem  rapidly  pushes  up  from  the  root 
to  the  height  of  tliirty  feet  or  more,  bearing  a 
branched  spike  of  many  thousand  laige  and 
splendid  flowers.  From  the  ridges  of  tlie  Alle- 
ghany mountains,  which  intersect  the  United 
States,  running  nearly  parallel  with  the  shore  of 
tlie  Atlantic,  comes  the  beautiful  rcbinia  pseudo- 
acacicty  commonly  cultivated  in  our  slirubberies, 
under  the  name  of  acacia.  Few  trees  equal  it  in 
elegance  of  foliage,  or  in  tlie  beauty  of  its  pendent 
clusters  of  white  pea-shaped  blossoms,  some- 
times slightly  tinged  with  pink.  It  grows  very 
fast,  and  lias  been  recommended  by  Cobbett  to  he 
planted  for  timber.  In  the  United  States'is  also 
found  the  red  cedar,  a  tree  not  uncommon  in 
our  slirubberies.  Its  wood  is  employed  for 
black-lead  pencils,  and  for  lining  the  inside  of 
desks;  for  which  last  purpose  it  is  recommended 
both  by  its  pleasant  smell  and  by  its  property 
of  driving  away  insects.  There  ilso  grows  tlie 
tulip  tree,  the  arbutus,  and  one  of  the  two  si>e- 
cies  of  arbor  vit«  commonly  cultivated  here : 
the  other  species,  of  a  looser  growth,  which 
comes  from  Cliina,  is  often  improperly  called  the 
lignum  vitie.  Tlie  sort  of  hard  and  heavy  wood 
known  by  tliis  name  among  cabinet-makers,  is 
the  produce  of  the  giiiacum,  a  tree  growing  in 
the  West  Indies,  of  totally  different  appearance. 

Tlie  observations  of  Mr  Barton  of  Philadelphia 
on  the  vegetation  of  the  United  States,  furnish 
a  remarkable  proof  how  far  maritime  climates 
are  from  being  universally  milder  than  inland 
climates.  Comparing  the  northern  limits  of  the 
different  species  of  plants  on  the  western  and  the 
eastern  side  of  the  Alleghany  Mountains,  he  as- 
certained tliat  this  limit  extends,  in  most  cases* 
several  degrees  further  towards  tlie  pole  in  tlie 
interior  tlian  upon  tlie  coast.  Thus,  on  the  coast, 
the  growth  of  the  yellow  horse  chestnut  termin- 
ates at  latitude  SG*';  behind  tlie  mountains,  at 
latitude  42°.  The  black  walnut  on  the  coast, 
ceases  to  grow  in  latitude  41°;  behind  tlie  moun- 
tains, in  latitude  44°. 

It  lias  been  observed  that  in  America  tlie  form 
of  tlie  continent,  and  disposition  of  the  moun- 
tains, admit  of  a  greater  intermixture  of  the 
productions  of  warm  and  cold  climates,  tlian  in 
the  Old  World;  where  the  Mediterranean,  ex- 
tended from  east  to  west,  and  tlie  mountains, 
lying  in  the  same  direction,  form  impassable 
Imrriers,  which  preclude  the  passage  of  plants 
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firom  one  latitude  tb  another.  Thus  the  pin^ 
of  the  north  are  found  on  the  high  lands  of 
Mexico  as  &r  as  the  isthmus  of  Panama;  and 
the  liquid  amher,  a  handsome  tree,  sometimes 
cultivated  in  our  shruhheries,  where  it  is  valued 
for  its  fragrance,  covers  the  declivities  of  the 
American  mountains  within  the  tropics,  in  lati- 
tudes 18 — ^19®,  and  is  found  at  the  level  of  the  sea, 
in  latitude  434*;  while  the  native  plants  of  Africa 
are,  for  the  most  part,  quite  distinct  from  those 
of  Euiiope. 

In  the  southern  part  of  the  United  States  are 
extenidve  plantations  of  tohacco,  rice,  and  cotton. 
The  tohaoco  plant,  which  is  thought  to  he  a 
native  of  the  Andes,  is  seen  not  unfrequently 
in  our  gardens.  The  use  of  tobacco  was  intro- 
duced into  England  by  Sir  Walter  Raleigh,  in 
the  reign  of  Elizabeth.  Our  best  rice  is  from 
Carolina;  but  this  grain  is  likewise  imported 
from  India,  in  which  country,  as  well  as  in 
China,  it  forms  a  great  part  of  the  food  of  the 
inhabitants.  The  rice  plant  is  said  by  Linnaeus 
to  be  ct  native  of  Ethiopia.  Cotton  is  procured 
from  the  pods  of  several  plants,  but  all  of  them 
of  one  family:  it  forms  the  covering  of  the  seeds. 
Those  of  the  lai^r  species,  which  attain  to  the 
magnitude  of  trees,  require,  according  to  Hum- 
boldt, a  mean  annual  temperature  of  at  least 
68**:  the  shrubby  kind  is  cultivated  with  success 
under  a  mean  temperature  of  60  to  64®,  as  far 
as  latitude  40**.  In  the  Old  World  this  culture 
is  carried  on  near  Astracan,  in  latitude  46**. 

The  tree  which  furnishes  us  with  mahogany, 
is  a  native  of  the  New  World.  It  grows  to  a 
large  size,  and  produces  handsome  spikes  of 
white  flowers,  not  unlike  those  of  the  lilac.  The 
mahogany  of  best  quality  comes  from  St  Do- 
mingo; an  inferior  sort  from  Honduras,  on  the 
western  shore  of  the  Caribbean  sea.  From  the 
same  coast  we  receive  two  species  of  dye-wood: 
logwood,  which  yields  a  purple  colour;  and 
fustic,  a  brown.  Brazil  wood,  which  gives  a 
red  colour,  is  from  Florida,  on  the  other  side  of 
the  gulf  of  Mexico.  In  the  territories  of  the 
republic  of  Mexico  grows  the  sun-flower,  which 
in  its  native  soil  is  said  to  attiun  to  a  height  of 
twenty  feet,  with  a  flower  two  feet  in  diameter. 
The  Jerusalem  artichoke,  nearly  allied  to  the 
sun-flower,  is  from  Brazil;  the  word  Jerusalem 
being  a  corruption  of  the  Italian  ffirasole,  "turn 
to  the  sun;"  alluding  to  a  property  said  to  be 
possessed  more  or  less  by  all  the  plants  of  this 
genus.  From  Mexico  comes  likewise  the  splendid 
dahlia,  which  was  introduced  into  this  country 
by  lady  Holland,  in  1804.  From  Peru  we  have 
the  potatoe,  the  nasturtium^  the  scariet  fuchsiay 
nnd  the  fVagrant  heliotrope.  The  common 
passion-flower  is  from  Brazil. 

The  cactus  family  belongs  as  exclusively  to 
the  New  Worid,  as  the  heaths  to  the  Old.  As 
specimens  of  this  extendve  genus  may  be  men- 


tioned the  prickly  pear,  or  Indian  fig,  and  the 
creeping  cereus,  which  are  common  in  our  green- 
houses. There  is  something  very  marked  and 
extraordinary  in  the  aspect  of  this  tribe.  In 
many  of  the  species  the  functions  of  the  leaves 
and  the  stems  are  so  confounded,  that  it  is  diffi- 
cult to  say  which  of  these  parts  is  present,  and 
which  wanting.  In  the  Indian  fig  it  is  the  stem 
which  seems  wanting,  the  thick^  flediy  leaves 
growing  one  out  of  the  other:  the  foliage  of  the 
creeping  cereus,  on  the  other  hand,  consists  en- 
tirely of  long  trailing  stems  like  cat's  taila.  In 
most  of  the  cacti,  the  plant  is  set  with  prickkf 
disposed  in  bimches,  which  enter  the  flesh  of  a 
person  handling  them  imprudently,  and  cause 
inflammation.  The  flowers  are  generally  beantifnl 
and  brilliant;  not  produced  on  stalks,  but  issu- 
ing directiyfix)m  the  substance  of  the  plant 
A  few  of  the  cacti  are  foimd  in  the  United  States 
of  North  America;  but  most  of  them  are  natives 
of  the  West  Indies  and  South  America,  whoe 
they  attun  to  a  great  size,  and  contribute  to  tiie 
singular  aspect  of  the  vegetation  of  the  troi^eal 
regions  of  the  New  World. 

The  last  mentioned  plants  liave  brought  us 
within  the  limits  of  the  torrid  zone.  Let  us 
now  proceed  to  take  a  more  general  view  of  the 
productions  of  those  glowing  regions.  These 
productions  are  not  only  more  numeroua,  but 
more  splendid  in  their  colours,  more  fragrant, 
more  pungent  in  their  taste,  and  more  varied  in 
their  forms  than  the  plants  of  other  climates. 
"When  a  traveller  newly  arrived  fifom  Europe^ 
penetrates  for  the  first  time  into  the  forests  of 
South  America,  if  he  is  strongly  susceptible  of 
the  beauty  of  picturesque  scenery,  he  can 
scarcely,"  says  Humboldt,  "define  the  various 
emotions  which  crowd  upon  his  mind;  he  can 
scaroely  distinguish  what  most  excites  his  ad- 
miration,— the  deep  silence  of  these  solitudes, 
the  individual  beauty  and  contrast  of  forms,  or 
that  vigour  and  freshness  of  v^table  life  which 
characterises  the  climate  of  the  tropics.  It 
might  be  said  that  the  earth,  overloaded  with 
plants,  does  not  allow  them  space  to  unfold 
themselves."  The  trunks  and  branches  of  the 
trees  are  covered,  not  with  mosses  and  lichens, 
as  in  our  climate,  but  with  beautiful  flowere: 
among  the  rest  with  several  species  of  orchis^  a  tribe 
of  plants,  some  of  which  grow  wild  in  our  own 
country;  remarkable  for  the  singular  resemblance 
of  their  flowers  to  certain  species  of  insects. 
In  the  bee  orchis,  particularly,  this  resemblance 
is  very  striking.  "In  the  torrid  zone,**  con- 
tinues Humboldt,  "creeping  plants  often  reach 
from  the  ground  to  the  very  summits  of  the 
trees,  and  pass  from  one  to  another  at  the  heiglit 
of  more  than  a  hundred  feet,  so  as  to  deceive 
the  observer,  and  lead  him  to  confound  the 
flowers,  the  fruit,  and  the  leaves,  which  belong. 
to  different  species.    So  thick  and  uninterrupted 
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are  tiie  fbnfits  which  cover  the  plains  of  Soath 
America  between  the  Orinoco  and  the  Amasons, 
tfail  were  it  not  for  interyening  riTers,  the 
monkeyB,  almost  the  only  inhabitants  of  these 
regioDB^  might  pass  aloi^  the  tops  of  the  trees 
for  semal  hundred  miles  together  without 
toiduog  the  earth.**  This  vast  wilderness  pre- 
icotg  BODS  of  Uiat  wearisome  nniformity  of  as- 
pect which  often  characterises  the  forests  and 
bedbs  of  template  dimatee.  Not  only  do  we 
meet  m  the  tropical  regions  with  new  getura  and 
ipmeiy  bat  with  new  /<tmiliei  of  plants^  strongly 
coatmted  in  their  forms  and  modes  of  growth 
with  those  of  other  pasta  of  the  world:  others 
igain  aeqmre,  in  the  torrid  zone,  the  height  and 
balk  of  trees,  which  in  Europe  never  exceed 
the  magnitude  of  herbe;  and  some  of  those  which 
aboond  in  our  climaiea  wholly  disappear. 

Yet  the  mean  annual  temperature  of  the  equa- 
tml  regions  is  by  no  means  so  different  from  that 
of  other  parts  of  the  globe  as  we  might  be  led 
to  nppose  by  observing  the  extraordinary  phe- 
lunena  of  tropical  vegetation.  In  a  climate 
wboe  the  bamboo  attains  in  a  few  months  to 
the  hnght  of  sixty  feet;  where  the  whole  aspect 
of  the  TcgetaUe  world  exhibits  so  singular  and 
itiikmg  an  aq>ect,  we  naturally  expect  to  find 
ai  marked  an  increase  in  the  heat  of  the  sun's 
nyiw  lliis,  however,  ia  not  the  case.  There  is 
BO  leaioD  to  believe  that  the  mea&  temperature 
>t  the  equator  exceeds  82^,  a  degree  of  warmth 
by  no  means  very  uncommon  in  our  own  coun- 
try. The  mean  temperature  of  Cumana,  on 
the  Dortheni  coast  of  South  America,  in  latitude 
10'2r,is82<>;  that  of  Havannah,  the  capital  of 
theiiiaadof  Cttba,iii  hititude2d<'10',m78'';  that 
of  Madras,  in  latitude  13»  5\  is  81'';  that  of 
MaaiDa,  the  principal  of  the  Philippine  islands, 
m  latitude  16%  ia  78^  In  fact,  the  climate  of 
moat  parts  within  the  tropics  is  more  remarlpible 
for  equability  than  for  extreme  heat.  Twice  in 
the  year  the  sun  is  vertical  to  every  place  lying 
within  the  torrid  zone;  therefore  every  place  so 
^i^wted  should  have  two  summers  in  twelve 
iBoiitha,  and  of  course  two  winters.  But,  in 
^  the  diflerence  of  temperature  at  different 
KaaoQs  is  so  trifling  in  these  regions,  as  scarcely 
to  attract  attention :  at  Cumana,  for  instance, 
the  mean  temperature  of  the  winter  is 
^  of  the  three  hottest  months  only 
"^  different  seasons  are  marked  by  circum- 
stances £ar  more  striking  than  this  slight  differ- 
ence of  temperature.  From  the  time  when  the 
wn  beeomes  vertical  in  its  passage  towards  the 
^'opie  till  it  again  becomes  vertical  in  returning 
towards  the  equator,  (that  is,  during  the  time 
•Mwering  to  summer  in  the  temperate  aone,) 
theeoontry,  in  most  parts  of  the  tropical  r^ons, 
w  ddoged  with  almost  continual  rain,  while 
the  other  part  of  the  year  is  a  season  of  fine 
'Feather. 


A  similar  equability  of  climate  is  found  to  pre- 
vail in  those  districts  which  are  situated  fax  above 
the  level  of  the  sea,  but  of  course  accompanied 
by  a  lower  temperature.  Thus  the  mean  tem- 
perature of  Quito,  directly  under  the  equator, 
at  a  height  of  eight  thousand  feet,  corresponds 
neariy  with  that  of  the  south  of  France;  but 
the  lowest  point  which  the  thermometer  has 
been  observed  to  indicate  at  Quito  is  42° ;  whereas 
at  Marseilles,  though  the  climate  there  is  less 
liable  to  great  fluctuations  than  in  most  places 
under  the  same  latitude,  the  mercury  sinks  oc- 
casionally as  low  as  23^.  The  temperature  of 
that  great  elevated  plain  which  occupies  the 
western  side  of  the  continent  of  South  America, 
resembles  a  perpetual  spring;  and  as  very  little 
diflerence  is  felt  in  the  warmth  of  the  different 
seasons,  the  gradual  diminution  of  heat  from 
the  level  of  the  sea  upwards  b  more  distinctly 
observable  than  in  other  climates.  Accordingly, 
the  several  families  of  plants  which  cover  the 
sides  of  the  Andes  are  arranged  in  distinct  belts 
or  zones,  whose  limits  are  marked  with  a  pre- 
cision unknown  in  the  mountains  of  Europe, 
where  the  planta  belonging  to  the  plains  are 
sometimes  seen  growing  in  company  with  those 
of  more  elevated  regions.  Upon  the  declivities 
of  the  South  American  mountains  may  be  found, 
within  a  comparatively  small  compass,  every 
gradation  of  temperature,  from  that  of  tlie 
burning  plains  at  their  feet  to  the  limits  of  per- 
petual snow;  and  every  variety  of  vegetable 
productions,  from  the  palms  and  bamboos,  sugar- 
canes  and  plantains,  to  the  mosses  and  lichens 
which  clothe  the  rocks  thirteen  thousand  feet 
above. 

There  are  some  fiunilies  of  plants  which  arrive 
in  the  tropical  regions  at  a  magnitude  unknown 
in  our  climate,  as  the  grasses,  ferns,  and  mallows. 
The  bamboo,  which  has  a  jointed  hollow  stalk 
like  the  grasses,  often  reaches  the  height  of  sixty 
feet.  Of  ferns  we  have  in  Fmgland  about  forty 
species,  none  of  which  exceed  three  or  four  feet 
in  height;  whereas  in  the  torrid  zone  they  attain 
the  size  of  trees.  Of  all  the  forms  of  tropical 
vegetation,  these  and  the  bamboos,  according  to 
Humboldt,  most  excite  the  attention,  and 
awaken  the  admiration  of  the  traveller.  In 
their  general  aspect  the  tree  ferns  resemble  the 
palms.  Their  stems  are  generaUy  black,  as  if 
burnt  with  the  sun;  their  leaves  of  a  bright  and 
delicate  green,  beautifully  crisped  at  the  edge. 
It  has  been  observed  of  Uie  ferns  that  they  prin- 
cipally delight  in  insular  situations;  few  com- 
paratively are  found  in  the  interior  of  large 
continoits,  owing,  perhaps,  to  the  want  of  a 
due  proportion  of  moisture.  They  abound 
amongst  the  dropping  springs  that  ooze  from  the 
crevices  of  rocks;  and  some  species  of  exquisite 
beauty  are  found  lining  the  sides  and  roof  of 
the  little  caverns  which  cont^  the  sources  of 
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natural  fountains.  Ferns  are  very  numerous  in 
Jamaica,  in  New  Zealand,  in  Otaheite,  and  in  St 
Helena.  In  this  last  idand  they  constitute  a 
large  proportion  of  the  whole  number  of  native 
plants. 

Of  the  mallow  family  only  five  species  exist 
in  England,  all  of  them  very  small;  while  in 
the  torrid  zone  the  plants  of  this  fiunily  are  ex- 
ceedingly numerous  and  splendid,  many  of  them 
attaining  to  the  magnitude  of  our  forest  trees. 

The  species  of  palms  hitherto  discovered,  ex- 
ceed 180  in  number.  Not  only  do  they  excel 
every  other  family  of  plants  in  beauty  and 
stateliness,  but  in  the  luxuriance  of  their  fructi- 
fication. Amidst  the  solitudes  of  the  South 
American  forests,  in  places  far  remote  from  human 
habitation,  Htimboldt  found  the  ground  covered 
with  the  fruit  of  these  trees  in  places  to  the 
depth  of  three  inches.  More  than  12,000  flowers 
have  been  counted  in  a  single  sheath  of  the  date 
palm.  The  wax  palm,  which  bears  on  its  trunk 
a  varnish  of  wax,  is  a  native  of  the  Andes.  The 
cocoa  nut  grovrs  abundantly  in  the  -South  Sea 
islands;  and  the  plantain  or  banana,  b  dispersed 
over  laige  tracts  of  the  tropics.  The  sugar  cane, 
supposed  to  be  a  native  of  China,  now  grouvs 
over  all  the  West  India  islands,  as  do  also  the 
coffee  plant  and  indigo.  The  pine  apple  is  con- 
jectured to  be  a  native  of  New  Spain;  but  it  ap- 
pears to  grow  wild  in  Africa  and  other  parts  of 
the  Old  World.  The  caoutchouc,  or  Indian  rub- 
ber tree,  b  a  native  of  Brazil.     That  curious 


70. 


Rafflesia  Amuldil. 

flower  the  Rafflesia  Amoldiiy  the  bloesom  of 
which,  when  fiiUy  expanded,  measures  no  less 
than  three  feet  in  diameter,  and  the  petals  three 
quarters  of  an  inch  in  thickness,  is  a  native  of 
the  island  of  Sumatra. 

In  India  and  the  East  India  islands,  grow  the 
greater  number  of  our  spicery  and  aromatic 
plants,  as  cinnamon,  cloves,  camphor,  ginger, 
pepper,  nutmegs;  as  also  the  gums  and  resins  used 
in  medicine  and  perfumery. 

Instead  of  the  European  grains,  mmze  and 
rice  are  the  chief  products  of  tropical  r^ons, 
and  other  farinaceous  substances  allied  to  com, 
such  as  arrow  root,  sago. 

The  bread  fruit  tree,  which  bears  a  substance 
having  the  taste   and  much  of  the  nutritive 


qualities  of  wheaten  bread,  is  a  native  of  the 
South  Sea  islands. 

Humboldt  has  given  a  sketch  of  the  vegeta- 
tion of  the  Andes,  commencing  at  the  level  of 
the  ocean  and  extending  to  the  highest  summits. 
A  condensed  view  of  this  sketch  may  serve  as  a 
general  illustration  of  the  distribution  of  plants 
as  influenced  by  climate,  arising  from  altitude 
above  the  sea  level. 

1.  Tropical  2^one  or  Region  of  Palms,  This 
region  stretches  from  the  level  of  the  ocean  to 
the  height  of  513  toises.  Here  flourish  the 
magnificent  family  of  palms,  odoriferous  and 
balsamic  plants,  the  &mily  of  jettaMtMoe, 
laurels,  mimosa,  the  sugar  cane,  coffee  plant,  and 
indigo. 

2.  Temperate  Zone,  Above  the  region  of 
palms  is  that  of  the  tree-ferns  and  dnchonas, 
the  latter  of  which  yield  the  different  kinds 
of  Peruvian  bark,  the  caoutchouc  tree,  cam- 
phor shrubs,  passion  flower,  and  a  variety  of 
beautiful  and  useful  plants.  At  1390  to  1340  toisea 
b  the  region  of  oaks.  Here  also  grow  wheat, 
barley,  and  oats,  and  the  fruit  trees  of  Europe. 

3.  Alpine  Zone,  From  1026  to  2103  toises, 
extends  the  region  of  alpine  plants.  Here  flouridi 
the  ranunculi,  gentians,  and  a  variety  of  hardy 
plants.  At  an  elevation  of  2103  the  alpine 
plants  give  p]aif»  to  the  graminete,  of  which  the 
region  extends  to  2360  toises. 

4.  Arctic  2^one,  This  region  may  be  so  called, 
for  at  the  height  of  2360  toises  all  flowering 
plants  disappear,  and  lichens  alone  clothe  the 
rocks  and  ground.  Some  of  these,  indeed,  ap- 
pear to  vegetate  under  the  snow,  for  at  2850 
toises,  near  the  summit  of  Chimborazo  the  mm- 
biliearia  pustulata^  and  verrucaria  geoffrapkka^ 
are  seen  growing  on  a  shelf  of  rock;  and  tlMse 
were  the  last  oiganized  substances  adheriog  to 
the  soil  at  so  great  a  height,  which  Humboldt 
and  his  companions  were  able  to  detect. 

6.  Snowy  Region.  The  last  region  is  tliat 
within  the  line  of  perpetual  congelation,  whence 
eternal  ice  and  snow  hold  their  dominion.* 

Mr  H.  Watson  has  portioned  out  the  idand 
of  Great  Britain  into  three  regions,  each  of 
which  are  subdivided  into  two  zones,  thus : 


( 1 .  Agricoltural 


I.  Woody  region, 

II.  Barren  region, 

_____  (5.  Alpine  zone 

III.  Mo«y  region,  {  6.  Sno^iT  «>ne. 


2.  Upland  1 

( 3.  Moorland  zone 
\  4.  Sabalpine  lone 


1 .  The  woody  region  extends  over  at  least  three- 
fourths  of  the  whole  surface  of  Britain.  In 
England  all  the  south-eastern  dictrict,  and  a  very 

*  See  UIoBtratiye  diagram,  Plate  II*  where  the  moun- 
tain on  the  right  correeponda  to  tliifl  description. 
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Ui]ge  proportion  of  the  othen,  belong  to  it.  The 
summits  of  the  Penine  chains  the  hills  in  the 
Uke  eoonties,  and  the  high  nuiges  in  Wales 
being  the  ezcpptions. 

From  the  wide  sorfiioe  which  it  occupies,  the 
woodyregion  neeeasarilj  presents  mnchdifiBrenoe 
at  its  two  extremes,  particularly  in  the  niinor 
details;  yet,  on  the  whole,  there  is  more  of  same- 
ness in  its  general  featnree  than  might  be  anti- 
dpaled.  From  one  end  to  the  other  it  is  an 
Dndulated  plain  of  meadows,  pastures,  and  cul- 
tiyated  fields,  separated  from  each  other  by  hedge- 
rowsof  hawthorn  or  stone  walls;  and  thickly  inter- 
spersed with  parks,  woods,  gardens,  towns,  and 
hi^  roads^  betokening  a  climate  where  man 
may  attain  a  high  state  of  dvilization,  and  live 
for  ea99  and  jdeesure  as  well  as  for  laborious  oc- 
eapation.  It  is  the  region  where  flourish  the 
trees  and  bloom  the  flowers  rendered  dasnc  by 
oar  poets.  It  is  the  land  of  the  daisy  and  cow- 
ilip,  the  oak  and  the  hawthorn,  the  hazel  copse, 
•nd  the  woodbine  bower;  the  r^on  of  fruits 
andflowen. 

The  AgricuUmral  Zcne  is  distinguished  from 
the  upUnd  by  the  presence  of  wheat  fields,  and 
indeed  this  grain  may  be  reckoned  the  charac- 
teristio  of  th9  zone.  The  highest  deration  at 
vfaich wheat  u  cultivated  in  thenorthof  Enghmd, 
^oes  not  exceed  1000  feet.  In  Scotknd  from 
800  to  1000  feet.  Here  the  fruits  of  Britain 
flourish  in  greatest  perfection,  as  well  as  all  our 
fiD«t  and  most  delicate  garden  produce. 

The  UpUmd  Zcne,  In  sheltered  situations 
^h  a  fiivouiable  aspect,  the  oak,  beech,  wild- 
clwiTy,  ash,  sycamore,  and  lime,  stUl  form  fine 
timber  foees;  and  the  lilac,  laburnum,  monthly 
rose,  and  corchorus,  flourish  in  the  gardens. 
Apples,  cherries,  and  currants,  ripen;  but  the 
ptach,  plum,  and  apricot,  will  not  do  in  the  open 
*v.  The  Scotch  6r  flourishes  as  well  as  the 
birch,  rowan,  and  trembling  poplar.  In  sheltered 
▼allies,  and  by  the  borders  of  lakes,  com  fields 
Bre  found,  and  most  of  the  common  weeds  and 
^S^giasses. 

2.  Barren  region.  Black  swamps  and  cheer- 
^  moon  make  up  this  region.  The  dwarf 
t^ireh,  bog  myrtle,  juniper,  and  the  heaths,  com- 
P«e  the  prindpal  part  of  the  woody  plants. 
'Htt  doud  berry  is  one  of  the  few  fruits.  Its 
^^rer  sabdivision  or  moorland  zone,  still  exhibits 
tfiocs  of  some  flowers  and  flowering  shrubs,  as 
^  alpine  arbutus,  the  broom,  and  furze,  and 
^  digitalis^  or  fox-glove. 

The  sabalpine  zone  or  upper  divisipn,  assumes 
^stUl  moro  barren  aspect;  stinted  shrubs  and 
^i^ttha,  mosses  and  lichens,  bdng  the  sole  vege- 
tation. 

3.  The  Mossy  region  is  destitute  of  shrubs, 
^  is  characterised  by  the  cryptogamic  plants, 

\kn  weeds,  grasses,  and  saxifrages.    Its  alpine 

tone  gradually  passes  into  the  snow  line,  con- 


stituting the  snowy  zone^  where  all  vegetation 
is  repressed  by  perpetual  congelation.* 


CHAP.  XXIII. 

STSTEMS  OF  BOTANICAL  CLASSIFICATION. 

When  the  sciences  were  as  yet  in  their  infancy, 
and  when  all  that  was  known  of  them  consisted 
of  but  a  small  number  of  fects,  those  who  de- 
voted themsdves  to  their  cultivation  required 
but  very  little  exertion,  and  a  tolerable  memory, 
to  enable  them  to  embrace  the  entire  knowledge, 
and  retain  the  names  of  the  objects,  in  the  study 
of  which  they  were  engaged.  The  first  philoso- 
phers who  treated  of  botany  speak  of  plants 
without  adopting  any  order  or  methodiod  ar- 
rangement. In  the  time  of  Theophrastus,  who 
first  wrote  particularly  on  vegetables,  the  func- 
tions of  the  organs  were  misunderstood,  the 
genera  and  species  were  entirely  confounded, 
and  thefr  distinctive  characters  were  unknown. 
For  although  that  philosopher  may  be  said  to 
have  been  the  first  who  wrote  on  botany,  it  may 
also  be  said  that,  in  his  time,  the  sdence  had  no 
real  existence.  The  characters  of  plants  rested 
merely  on  empirical  knowledge,  or  on  simple 
tradition ;  for  their  number  was  then  so  limited,  ^ 
that  it  was  easy  to  know  them  all  individually, 
without  its  being  necessary  to  distinguish  them 
otherwise  than  by  imposing  a  particular  name 
upon  each,  with  which,  however,  no  idea  of 
character  or  comparison  was  connected.  Such 
was  the  state  of  botany  during  many  ages, 
when,  from  its  intimate  connection  with  medi- 
cine, it  found  a  place  only  in  the  works  of  those 
who  wrote  on  the  healing  art.  But  when,  in 
consequence  of  more  judicious  inquiries,  and  of 
journeys  made  to  distant  countries,  the  number 
of  objects  bdonging  to  natural  history  was  in- 
creased, it  became  necessary  to  employ  more  pre- 
ddon  in  naming  these  diflerent  objects,  and  to 
distinguish  them  by  characters  of  some  kind, 
that  they  might  be  more  easily  recognised.  In  a 
short  time,  the  memory  was  unable  to  retain  the 
names  of  the  numerous  objects  which  accumu- 
lated, and  which  were  mostly  new,  and  previously 
unknown. 

At  this  period,  naturalists  began  to  be  sensible 
of  the  necesdty  of  arranging  objects  in  some 
order,  which  might  fecilitate  research,  by  fur- 
nishing the  means  of  arriving  more  readily,  and 
with  more  certainty,  at  the  names  which  had 
been  given  to  them  individually.  But  the  ar- 
rangements followed  were  at  first  entirely  em- 


*  In  Plate  IL  the  moontdn  on  the  left  represent! 
the  British  distribution  of  plants,  nunbered  acoordiog 
to  the  above  description. 
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pirical,  and  h&ve  no  title  to  be  regarded  as  true 
methods.  Indeed,  they  were  not  at  all  founded 
on  the  knowledge  derived  from  characters  pe- 
culiar to  these  objects  individuaUy,  and  which 
might  serve  to  distinguish  them  from  each  other, 
but  rested  merely  upon  some  external  circum- 
stances, which  were  often  foreign  to  the  nature 
of  the  object.  Thus  the  alphabetical  order  in 
which  plimts  were  arranged,  could  be  of  no  ad- 
vantage excepting  to  those  who  were  ahready 
acqudnted  with  them,  and  were  desirous  of  ex- 
amining some  of  them  more  particularly.  This 
is  equally  the  case  with  the  arrangements  founded 
upon  the  economical  or  medicinal  properties  of 
plants,  which  always  suppose  a  previous  know- 
ledge of  the  virtues  of  the  plants  whose  names 
it  is  proposed  to  discover. 

It  will  easily  be  perceived  that,  upon  such 
foundation,  there  could  only  be  raised  classifi- 
cations of  the  most  defective  character,  as  they 
generally  rested  upon  circumstances  unconnected 
with  the  nature  and  organization  of  plants. 
They  were,  therefore,  incapable  of  affording  any 
satisfactory  idea  of  them. 

Experience,  however,  soon  showed  the  neces- 
sity of  deriving  the  characters  by  which  plants 
might  be  made  known  and  distinguished  from 
their  own  organization,  and  the  parts  of  which 
they  are  composed.  From  this  period,  botany 
assumed  the  rank  of  a  science ;  for  it  was  then 
that  the  organization  of  plants  began  to  be 
studied,  in  order  to  educe  from  it  the  characters 
by  which  these  objects  might  be  made  known 
and  distinguished. 

Methods  now  began  to  assume  a  regular  form. 
But,  as  the  organs  of  vegetables  are  numerous, 
the  number  of  methods  became  correspondingly 
great,  as  each  author  imagined  some  one  of  the 
former  to  supply  the  most  solid  foundation  for 
a  good  arrangement.  Thus  some  of  them 
founded  their  methods  on  the  consideration  of 
the  roots,  and  of  all  the  modifications  which 
these  organs  are  capable  of  presenting;  others 
upon  the  stems;  some  like  savages,  on  the 
leaves;  others  on  the  inflorescence. 

In  the  sixteenth  century,  Gressner,  a  native  of 
Zurich,  first  demonstrated  that  the  characters 
derived  from  the  flower  and  fruit  are  the  most 
certain  and  the  most  important  for  obtaining 
from  them  a  good  classification  of  plants.  He 
also  showed  the  existence,  among  plants,  of 
groups,  composed  of  several  species,  connected 
by  common  characters.  This  first  idea  of 
grouping  vegetables  into  genera,  had  the  greatest 
influence  upon  the  after  progress  of  botany. 

Soon  after,  Cesalpinus,  who  was  born  in  1519, 
at  Arezzo,  in  Tuscany,  presented  the  first  model 
of  a  botanical  method.  In  it  all  the  species 
were  arranged  according  to  the  consideration  of 
characters  which  may  be  derived  from  most  of 
the  organs  of  plants,  such  as  their  duration,  the 


presence  or  absence  of  the  flowers,  the  pontion 
of  the  seed,  their  adhesion  to  the  oslyx,  and  the 
number  and  situation  of  the  cotyledons.  The 
invention  of  such  a  method,  imperfect  as  it  is, 
must  be  considered  as  the  first  step  towards  the 
discovery  of  a  natural  clasnfication. 

The  number  of  known  vegetables,  however, 
was  daily  receiving  augmentation  frvmi  new  dis- 
coveries, and  the  works  that  existed  were  be- 
coming mora  and  mora  insufficient.  Several 
authors,  among  whom  may  be  mentioned  with 
approbation  the  two  brothen  Bauhin,  Ray, 
Magnol,  and  Rivinus,  successively  gave  prooib 
of  extraordinary  merit  in  their  works.  Some 
of  them  even  invented  new  methods,  which, 
however,  wera  all  eclipsed  by  that  of  Joseph 
Pitton  de  Toumefort,  which  was  published 
about  the  end  of  the  seventeenth  centuiy. 

That  celebrated  botanist,  one  of  those  whose 
writings  have  most  redounded  to  the  honoar  of 
his  native  country,  was  bom  at  Aix,  in  Prov^ice, 
on  the  5th  June  1656.  He  was  professor  of 
Botany  at  the  Garden  of  Plants,  in  Paris,  in 
the  raign  of  Louis  XIV.,  who,  in  1700,  sent  him 
on  an  important  mission  to  the  Levant.  Tour- 
nefort,  at  that  time,  traversed  Greece,  the  shores 
of  the  Black  sea,  and  the  islands  of  the  Archi- 
pelago. He  returned  to  Paris,  and  published  an 
account  of  his  jouniey,  which  may  be  men- 
tioned as  one  of  the  most  perfect  models  of  its 
kind.  Pravious  to  his  departure,  he  had  already 
promulgated,  in  a  work  entitled  Insiitntioiis  of 
Botany,  his  new  method,  in  which  were  des- 
cribed 10,146  species,  which  wera  referred  to 
606  genera. 

Toumefort's  merit  was  not  solely  that  of 
having  invented  an  ingenious  meChod^  in  which 
wera  described  and  arranged  all  the  plants  then 
known.  His  principal  title  to  fiune  is  his  bar- 
ing been  the  first  who  distinguished,  with  more 
strictness  and  precision  than  had  previously 
been  done,  the  genera,  the  species,  and  the  varie- 
ties which  might  be  raferred  to  them. 

Befora  his  time  the  science  was  a  mass  of  con- 
frision.  The  species  wera  not  deariy  distin- 
guished from  those  to  which  they  wera  allied. 
He  first  reduced  the  chaos  of  botany  to  order, 
separated  the  genera  and  species  by  characteristic 
phrases  or  definitions,  and^  by  means  of  his  in- 
genious system,  arranged  all  the  plants  then 
known  in  methodical  array. 

Afler  Toumefort  appeared  a  great  number  of 
botanists,  who  enjoyed  a  certain  degree  of  repu- 
tation. Some  of  them  proposed  new  methods, 
none  of  which,  however,  had  the  least  tendency 
to  eclipse  that  of  Toumefort.  Thb  glory  seemed 
reserved  for  the  celebrated  Linnsus,  whose  sys- 
tem, which  was  published  in  1734,  had  the  most 
surprising  success,  on  account  of  its  extreme  sim- 
plicity, and  the  singular  facility  which  itaflbrds 
for  attaining  a  knowledge  of  the  names  of  plants. 
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Lfamctts  had  monorer  the  merit  of  lefonning, 
or  rather  of  creatiog;  the  nomenclature  and  87- 
noB jmj  of  botany,  which  his  predecessors  had 
left  in  80  imperfect  a  state.  Toumefort  himself 
hid  traced  the  path  to  be  pursned,  without,  how- 
erer,  deaniig  away  all  the  obstacles.  Hitherto 
eadi  qMdes  was  still  named  by  a  characteristic 
phme,  in  which  the  distinctive  characters  were 
frequently  not  included.  These  phrases  were  so 
long  that  it  was  rery  difficult  to  retain  any  num- 
ber of  them  in  the  mind.  Unmeus  gave  a  pro- 
per or  generic  name  to  each  group  or  genus,  in 
90  fin-  following  the  example  of  Toumefort.  He 
farther  designated  each  species  of  these  genera 
by  a  speetfic  name  added  to  the  generic ;  and,  by 
^  iiq^ous  contrivance,  greatly  simplified  the 
ibeady  very  extensive  study  of  botany. 

The  Boaul  system  of  Linnsus,  which  was 
rendered  so  seductive  by  its  extreme  simplicity, 
produced  a  sudden  reTolution  in  the  science,  and 
was  every  where  received  with  an  enthusiasm 
which  it  would  be  difficult  to  describe. 

When  the  first  emotions  of  admiration  which 
I  great  discovery  always  inspires,  had  somewhat 
sabsided,  it  was  soon  perceived  that  tins  system, 
ingenious  as  it  was,  yet  possessed  some  disad- 
vantages, and  was  not  entirely  unobjectionable. 
Being  founded  upon  the  absolute  conrideration 
of  a  angle  organ,  it  often  separated  plants  which 
iQ  their  other  characters  seemed  to  unite  beyond 
tbe  possibility  of  their  ever  being  disjoined ;  for 
(t  had  already  been  perceived  that  certain  genera 
of  plants  possess  so  many  points  of  contact  and 
of  mntnal  resemblance,  and  are  so  united  by  their 
genend  characters,  that  they  seem,  as  it  were, 
members  of  the  same  &mily.  Thus  the  grami- 
mof,  MiatcBy  umbelli/erag,  legwnhwsas^  eruciferas^ 
md  several  other  groups  equally  natural,  had  al- 
ready been  brought  togetherin  the  form  of  distinct 
tribo.  The  separation  of  plants  which  it  might 
be  considered  so  necessary  to  keep  together,  was 
therefore  a  great  defect  in  the  artificiad  system  of 
Unncus.  Thus  the  graminete  were  dispersed  in 
the  first,  second,  third,  sixth,  twenty-first,  and 
twenty-third  classes  of  his  system.  The  labiatie 
were  placed  partly  in  the  second  class  and  partly 
in  the  fimrteenth.  Most  of  the  natural  tribes, 
which  had  already  been  admitted  as  such  by  a 
great  number  of  botanists,  were  separated  in  the 
Mme  manner,  as  linnsus  found  himself  obliged 
to  adhere  strictly  to  the  principles  of  his  system. 

Another  method,  which,  retaining  the  already 
acknowledged  affinities  of  plants,  might  present 
thor  general  distinctive  characters,  was,  there- 
^,  preferable  to  a  system  which,  however  in- 
genious, was  faulty  in  one  of  the  most  important 
points. 

Adanson  gave  the  first  sketch  of  such  a  me- 
thod. Bernard  deJussieu  searched,  during  forty 
jean,  for  the  most  solid  and  constant  characters 
on  which  to  found  it.    He  studied  with  the 


greatest  care  the  natural  affinity  of  the  q>ecic8 
and  genera.  But  his  nephew,  Antoine  Laurent 
de  Jussieu,  bringing  together  the  rich  materials 
collected  by  his  undes,  and  adding  to  them  the 
numerous  observations  which  he  had  made  him- 
self, was  the  real  author  of  the  method  of  na- 
tural families.  It  was  in  his  Oenera  Plantammy 
a  work  stamped  with  the  impress  of  genius,  and 
one  of  the  finest  monuments  of  the  progress  of 
botany,  that  he  laid  the  foundations  of  a  method, 
which  must  one  day  be  the  only  one  adopted  and 
followed  by  all  unprejudiced  minds,  it  being  un- 
questionably superior  to  any  that  has  hitherto 
been  published. 

It  has  not  as  its  basis  the  consideration  of  a 
single  organ,  but  examines  all  the  characters 
furnished  by  every  part  of  a  plant,  and  brings 
together  all  those  which  bear  the  greatest  affin- 
ity and  resemblance  to  each  other.  It  is  owing 
to  this  method  that  botany,  within  the  last  forty 
years,  has  made  such  rapid  progress,  and  has  as- 
sumed the  first  rank  among  the  natural  sciences. 

It  may  be  here  observed,  that  there  are  two 
very  distinct  kinds  of  cla^fication  in  natural 
history.  In  one,  the  consideration  of  a  single 
organ  is  taken  as  the  basis.  Thus  Toumefort 
employed  the  corolla,  and  Linnsus  the  stamina, 
for  establishing  their  principal  divisions.  The 
name  of  systems  has  been  given  to  these  purely 
artificial  arrangements.  It  will  easily  be  con- 
ceived that  a  system,  having  no  other  object  than 
that  of  enabling  one  to  find  out  the  name  of  a 
plant  with  facility,  affords  no  idea  of  its  organ- 
ization. Thus,  when  we  have  found  that  a  plant 
belongs  to  the  first  class  of  the  system  of  Lin- 
nttus,  or  of  that  of  Toumefort,  all  that  we  know 
is,  that,  in  the  former  case,  it  has  a  single  stamen, 
and  that  in  the  latter  its  corolla  is  monopetalous, 
regular,  and  bell-shaped ;  but  these  systems  dis- 
close to  us  nothing  respecting  the  other  parts 
which  compose  the  plant,  of  which  they  have 
taught  us  only  the  name.  In  the  second  kind 
of  classification,  which  has  received  the  name  of 
method,  properly  so  called,  as  the  basis  of  each 
class  rests  upon  the  total  sum  of  all  the  charac- 
ters derived  firom  the  different  parts  of  the  plants 
when  we  come  to  one  of  these  classes,  we  already 
know  the  more  prominent  points  of  the  organ- 
ization of  the  plant  whose  name  we  are  desirous 
of  knowing.  Should  we,  for  example,  have 
found,  by  means  of  analysis,  that  the  plant  which 
we  are  examining  belongs  to  the  fourth  class  of 
Jussieu,  this  circumstance  apprises  us  that  it  is 
a  phanerogamous  plant,  that  its  embryo  has  only 
a  single  cotyledon,  that  it  has  only  one  floral 
envelope,  and  that  its  stamina  are  inserted  upon 
the  ovary. 

We  shall  now  proceed  to  explain  the  three 
most  prominent  and  important  systems  of  classi- 
fication, that  of  Toumefort,  Linnaeus,  and  Jus- 
sieu. 
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Todrnefort's  Ststbu  is  founded  chiefly  upon 
the  consideration  of  the  Tarious  forms  of  the  co- 
rolla. He  is  generally  blamed  for  not  having 
followed  the  example  of  Rivinus,  and  for  con- 
tinuing to  separate  herbaceous  and  woody  plants. 
This  system  is  very  defective  in  this  respect,  as 
these  two  modifications  of  the  stem  frequently 
occur  in  the  same  genus,  and  circumstances  may 
sometimes  act  so  directly  upon  the  same  species, 
as  to  render  it  at  one  time  woody  and  at  another 
herbaceous. 

This  system  consists  of  twenty-two  classes,  of 
which  the  characters  are  taken — 1.  From  the 
consistence  and  size  of  the  stem ;  2.  From  the 
presence  or  absence  of  the  corolla ;  3.  From  the 
separation  of  the  flowers,  or  their  union  within 
a  common  involucre,  in  which  latter  case  they 
are  compound;  4.  From  the  circumstance  of  the 
corolla  being  entire  or  divided  into  separate  s^- 
ments ;  6,  From  its  regularity  or  irregularity. 

1 .  With  reference  to  the  consistence  and  du- 
ration of  tlieir  stem,  Toumefort  divides  vegeta- 
bles into  herbs  and  sufiruticose  plants,  shrubs, 
and  trees.  The  herbs  and  sufiruticose  plants  to- 
gether are  contained  in  the  first  seventeen  classes. 
The  last  five  classes  contain  the  phrubs  and 
trees. 

2.  Agreeably  to  the  presence  or  absence  of  the 
corolla,  herbs  are  distinguished  into  petalous  and 
apetalous.  The  first  fourteen  classes  of  herbs 
contain  all  those  which  are  famished  with  a 
corolla,  the  other  three  those  which  are  destitute 
of  one. 

3.  The  herbs  which  have  a  corolla  have  their 
flowers  separated  and  distinct,  or  united  to  form 
compound  flowers.  The  first  eleven  classes  con- 
tain the  herbs  which  have  simple  flowers,  the 
three  next  those  which  presentcompound  flowers. 

4.  Of  the  herbaceous  plants  with  simple 
flowers,  some  have  a  monopetalous  corolla,  while 
in  the  others  it  is  polypetalous.  In  the  first 
four  classes  Toumefort  has  brought  together  the 
plants  which  have  a  monopetalous  corolla,  and 
in  the  next  five  those  with  a  polypetalous  one. 

5.  But  this  monopetalous  or  polypetalous  co- 
rolla may  be  regular  or  irregular,  and  these  cir- 
cumstances have  furnished  subdivisions. 

The  plants  which  have  a  woody  stem  are  con- 
tained in  the  last  five  classes  of  the  system. 
Toumefort  has  divided  them  according  to  the 
same  principles  as  in  the  herbaceous  plants.  Thus 
they  are  apetalous,  or  furnished  with  petals; 
their  corolla  is  monopetalous  or  polypetalous, 
r^^lar  or  irregular. 

It  is  of  importance  to  remaik,  that  Toumefort 
gave  the  name  of  corolla  to  the  single  and  co- 
loured perianths,  as  in  the  tulip  and  lily,  which, 
according  to  his  ideas,  have  a  regular  polypeta- 
lous corolla. 

Such  are  the  principles  by  which  Toumefort 
was  guided  in  forming  the  classes  of  his  system. 


of  the  characters  of  which  we  shall  now  giro  a 
brief  view. 

FIRST  DIVISION.— HERBS. 

WITH  sm  PLE  FLOWEBS. 

Corolla  monopetalous,  rogular. 

Class  1.  Campaniform. — Herbs  with  a  regu- 
lar monopetalous  corolla,  resembling  a  beU,  as  in 
the  bellflower,  convolvulus,  the  lily  of  the  valley, 
the  heath,  &c. 

Class  II.  Infundibuliform. — Herbs  with  a 
regular  monopetalous  corolla,  resembling  the 
form  of  a  funnel,  as  in  the  tobacco ;  that  of  an 
ancient  cup,  as  in  the  lilac,  or  that  of  a  wheel, 
as  in  borage. 

Corolla  ffumopetalous,  irregular. 

Class  III.  Personate. — Corolla  monopetalous, 
irregular,  resembling  in  form  a  calPs  mouth  or 
an  antique  mask,  as  in  the  genus  on^frrAtftiMi, 
or  having  the  limb  more  or  less  open,  as  in  the 
foxglove  and  figwort.  Plants  of  this  daas  al- 
ways present  a  simple  ovary  in  the  bottom  ot 
their  calyx. 

Class  IV.  Labiate. — Corolla  monopetalous, 
irregular,  the  limb  as  if  divided  into  two  lips : 
— ^plants  having  an  ovaiy  divided  into  four  veiy 
distinct  lobes,  which  are  considered  as  naked 
seeds.  Such  are  the  sage,  rosemary,  bctony, 
thyme. 

Corolla  polypetalouSy  regular. 

Class  V.  Cruciform. — Corolla  polypetalous, 
regular,  composed  of  four  petals,  placed  cross- 
wise. The  fruit  is  a  siliqua  or  a  silicula.  Of 
this  kind  are  the  wallflower,  cabbage,  shepherdV 
purse. 

Class  VI.  Rosaceous. — Corolla  pol^-petaloua, 
regular,  composed  of  from  three  to  ten  petals, 
arranged  in  the  form  of  a  rose,  as  in  the  pear 
tree,  the  apple  tree,  the  wild  rose,  the  strawberry, 
the  rasp,  the  cistus. 

Class  VII.  Umbelliferous. — Corolla  polype- 
talous, regular,  composed  of  five  petals,  which 
are  often  unequal;  the  flowers  arranged  in  an 
umbel.    Such  are  angelica,  parsnip,  fennel. 

Class  VIII.  Cartopuyllous. — Corolla  poly- 
petalous, regular,  formed  of  five  petals  with  long 
claws,  contained  in  a  monopetalous  calyx ;  the 
limb  expanded,  as  in  the  pink,  soapwort,  corn- 
cockle, and  the  caryopfyUeof  in  generaL 

Class  IX.  Liliacbous. — Flowers  with  the  co- 
rolla generally  polypetalous,  composed  of  six  or 
only  three  petals,  sometimes  monopetalous,  with 
six  divisions.  The  fruit  is  a  trilocular  capsule 
or  berry,  as  in  the  lily,  the  tulip,  the  hyacinth. 

Corolla  pofypeCalouSy  irregular. 
Class  X.  Papilionaceous,  or  Lbguminosb. — 
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Corolla  poIypetaloiiB,  irregnlar,  composed  of  B^ve 
petak,  an  upper  one  named  the  standard,  two 
hteFBl  named  the  wingSy  two  lower,  sometimes 
aniied,  foradag  the  keel,  as  in  the  pea,  the  kid- 
ney bom,  Lnoeme.  The  frnit  is  always  a  le- 
gume. 

CuflB  XI.  Aromalous^ — This  class  contains  all 
the  berUoeoas  pknts  whose  corolla  b  poljpeta- 
km,  iiregular,  and  not  papilionaceous,  such  as 
the  Tidet,  nasturtium. 

WTTB  OOMPOUKD   FL0WSR8. 

Cu«XII.  Flosculosb.^ — Flowers  composed 
of  smaU,  funnel-shaped,  regular  monopetalous 
conJlas,  hsTing  their  limh  divided  into  five  seg- 
ments. Each  of  these  small  flowers  is  named  a 
floret  Of  this  kind  are  thistles,  artichokes, 
kn^iveeds. 

Class  XIII.  Semifumculose. — Flowers  com- 
poeed  of  a  great  number  of  small,  irregular  mo- 
oopetaloQS  corollas,  whose  limb  is  thrown  to  one 
aide,  and  to  which  the  name  of  semiflorets  has 
been  given,  as  the  lettuce,  the  goatsbeard,  the 
dandeliini. 

CuaXIV.  Radiate^ — ^Flowers  composed  of 
floret!  at  the  centre,  and  semiflorets  at  the  cir- 
Rnnfinence,  as  in  the  sunflower  and  the  daiiy. 

APKTAJLOUS  PLAirrS. 

Cum  XV.  Apetaijous^ — Plants  whose  flowers 
ha?e  no  true  corolla,  as  the  grasses,  barley,  rice, 
the  oat,  wheat  In  some  there  is  around  the 
Kxoal  oigans  a  simple  perianth  or  calyx,  which 
often  remains  after  the  flowering  is  over,  and 
growa  with  the  frait,  as  in  docks. 

Claw  XVI.  Afbtalous,  entirely  destitute  of 
floweiB.— Plants  which  have  no  sexual  oigans  or 
flwal  envelopes  properly  so  called,  but  which 
b?eleaTC8.  Of  this  kind  are  the  ferns,  such  as 
polypody,  oemnnda. 

Cla»  XVII.  Apetalous,  without  apparent 
flowen  or  fruit,  as  mushrooms,  mosses,  lichens. 

SECOND  DIVISION.— TREES. 
Apetalous, 
Cla»  XVIII.  Apetalous  Trees  or  Shrubs, 
kafing  their  flowers  destitute  of  corolla.    These 
twee  an  either  hermaphrodite  or  monoecious,  as 
the  hox,  many  conifers,  &c.;  or  dioecious,  as  in 
I     ^KfiamtereUnthus,  and  leniiseui. 

Class  XIX.  Amentaceous. — Apetalous  trees, 
*hoiB  flowefB  are  disposed  in  catkins.  They  are 
oBoofleeiouB,  as  the  oak,  the  walnut ;  or  dioecious, 
•  the  willows. 

IfonopeUUous, 
Class  XX.  Trees  with  a  regular  or  irregular 
■wnopctalous  corolla,  such  as  the  lilac,  the  elder, 
t^  catalpa,  the  arbutus. 


Regular  pofypetalom. 
Class  XXI.  Trees  or  shrubs  with  roso/ceotis 
polypetalous  corolla,  as  the  apple  tree,  the  pear 
tree,  the  orange  and  cherry  tree. 

Irregular  polypetalous. 
Class  XXII.  Trees  or  shrubs  whose  corolla 
\b  papilionaceouSy  as  in  the  acacia  and  laburnum. 

Such  are  the  twenty-two  classes  proposed  by 
Toumefort  for  the  arrangement  of  all  known  ve- 
getables. Although,  at  first  view,  this  system 
may  appear  simple  and  easily  reducible  to  prac- 
tice, it  yet  in  many  cases  presents  difficulties 
which  are  not  easily  overcome.  Thus  the  form 
of  the  corolla  is  not  always  so  decided  as  to  en- 
able one  immediately  to  determine  the  class  to 
which  it  really  belongs ;  for  where  b  the  precise 
point  of  separation  between  a  hypocrateriform 
and  an  infundibuliform  corolla,  or  between  the 
latter  and  a  campanulate  corolla  ? 

The  greatest  objection  that  can  be  offered  to 
this -system  is,  that  it  separates  the  herbaceous 
from  the  woody  plants.  The  most  natural  rela- 
tions are  by  this  means  mistaken,  and  plants 
which  bear  the  greatest  resemblance  to  each 
other  are  often  widely  separated,  on  account  of 
their  diflering  in  this  respect  only. 

^ach  of  these  classes  has  been  subdivided  into 
a  greater  or  less  number  of  sections  or  orders, 
whose  characters  have  been  taken  from  particu- 
lar modifications  which  the  form  of  the  corolla 
may  undergo,  firom  the,  consistence,  composition, 
and  origin  of  the  fruit,  the  form,  arrangement, 
and  composition  of  the  leaves. 

Moreover,  each  of  these  sections  contains  a 
greater  or  less  number  of  genera,  to  which  are 
referred  all  the  species  that  were  known  up  to 
the  period  at  which  Toumefort  wrote. 

The  sexual  system  ov  Linnjcus  is  principally 
founded  on  the  different  characters  which  may 
be  derived  from  the  male  organs  or  stamina,  in 
the  same  manner  asToumefort's  system  is  founded 
upon  the  various  forms  which  the  corolla  pre- 
sents.   It  consists  of  twenty-four  classes. 

Idnnsus  first  divides  all  the  known  vegetables 
into  two  great  sections.  In  the  first  he  places 
all  those  which  have  sexual  oigans,  and  conse- 
quently distinct  flowers.  These  are  the  phan- 
erogamous or  phsnogamous  plants.  The  second 
section  comprehends  those  in  which  the  sexual 
organs  are  not  apparent,  or  in  which  they  are 
entirely  wanting.  There  are  thus  two  primary 
sections  in  the  vegetable  kingdom : — 

1 .  Phanerogamous  plants. 

2.  Cryptogamous  plants. 

But,  as  the  number  of  vegetables  belonging 
to  the  first  section  is  infinitely  greater  than 
that  belonging  to  the  second,  the  phanerogamous 
plants  have  been  divided  into  twenty  three  classes, 
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whereas  the  oyptogamous  form  only  the  twenty- 
fourth  and  last  class  of  this  aystem. 

Of  the  phanerogamous  plants  some  have  her- 
maphrodite flowers,  that  is,  having  the  two  sexes 
united,  while  the  lest  are  unisexual. 

The  first  twenty  classes  of  the  sexual  system 
contain  the  phanerogamous  plants,  with  herma- 
phrodite or  monoclinous  flowers.  In  the  next 
three  are  phiced  the  diclinous  plants,  or  those 
with  unisexual  flowers. 

3.  Phanerogamous  monoclinous  plants. 
diclinous  plants. 

The  monoclinous  plants  have  the  stamina  free 
and  detached  from  the  pistil;  or  the  stamina  are 
united  to  the  pistil. 

4.  Monoclinous  plants  ¥dth  free  stamina. 
with  stamina  united  to 

the  pistil. 

The  stamina,  when  disunited  from  the  pistil, 
may  be  fi^ee  and  distinct  from  each  other;  or 
they  may  be  united  together. 

6.  Stamina  not  united  to  the  pistil,  free  and 
distinct. 

Staminanot  united  to  the  pistil,  united  together. 

The  fr«e  and  distinct  stamina  are  equal  or 
unequal  to  each  other. 

Those  which  «re  free  and  equal  exist  in  de- 
terminate or  indeterminate  number. 

6.  Stamina  free  and  equal,  in  determinate 
number. 

Stamina  fi^  and  equal,  in  indeterminate 
number. 

It  was  upon  considerations  of  this  kind  that 
Linncus  laid  the  foundations  of  his  system. 
Accordingly,  it  will  be  seen  that  it  is  founded: — 

lit,  Upon  the  number  of  stamina,  the  firU 
thirteen  cloises, 

2dfyy  Upon  their  rektive  proportion,  ikef<mr- 
teenthand^^fteeiUJL 

Sdfyy  Upon  their  connection  by  means  of  the 
filaments,  the  etsBteenth,  seeerUeenthy  and  eighteenth, 

4ihfyy  Upon  their  union  by  means  of  the 
anthers,  the  nineteenth. 

&thfyy  Upon  their  union  with  the  pistil,  the 
twentieUu 

6thfy,  Upon  the  separation  of  the  sexes,  the 
twenity'finty  twenty-eecondy  and  twenty-third. 

Tthfyj  Upon  the  absence  of  sexual  oigans,  the 
twenty-fourth. 

1 .  Stamina  in  determinate  number^  and  equal  to 
each  other. 

Class  I.  Momamdria* — It  contains  all  the  plants 
whose  flowers  have  only  a  single  stamen,  as  ffip- 
puris  mdgarisy  BUtum,  Ganna  indiea. 

Class  II.  Diandru. — ^Two  stamina;  the  jas- 
mine, the  lilac,  the  genus  Veronica^  the  sage, 
the  rosemary. 

Class  III.  Trlamdria. — Three  stamina :  most 
of  the  gramineie,  the  genus  Iris. 

Class  IV.  Tbtrandrla — ^Four  stamina:  the 


madder,  the  bedstraw,  the  woodroo^  the  gemu 
Scabioea, 

Class  V.  Pemtandrla.^ — Fire  stamina:  Uie 
boragines,  such  as  the  borage  and  lungwort;  the 
Solanee,  such  as  the  bitter-sweet,  the  beUadc»ma, 
the  potato,  the  winter-cherry;  the  exotic  nbi- 
aoes,  as  the  genera  Chindkona,  Ptg^ehotria;  the 
Umbellifere,  as  the  parsnip,  the  hemlocl^  the 
opoponax,  the  coriander. 

Class  VI.  Hbxakdria. — Six  stamina.  To 
this  class  belong  most  of  the  Liliaoec,  the  %, 
the  tulip,  the  hyacinth ;  many  Asparagino^  as 
the  asparagus,  the  lily  of  the  valley,  and  the 
rice. 

Class  VII.  Hsftamdria. — Seven  stamina. 
This  is  a  very  small  class.  It  contains  the  hone- 
chestnut,  the  saururus. 

Class  VIII.  OciAia>Ru. — ^Eight  stamina :  the 
genera  Rumex,  Pofy^onumy  and  Erica. 

Class  IX.  Enksandbia. — ^Nine  stamina.  To 
this  class  are  referred  the  difierent  ^ecies  of 
laurus  and  rheum^  butomut  umbeUatus. 

Class  X.  Dbcaitdbia. — ^Ten  stamina.  In  this 
class  we  find  nearly  all  the  Caryophyllec,  sodi 
as  the  pink,  the  ^nera  Lychnis  and  Sileiie,  the 
rue,  Phytolacca  decandra, 

2.  Stamina  not  striotfy  determinate  as  to  number. 

Class  XI.  Dodbcandbia. — From  eleven  to 
twenty  stamina.  As  in  <uarum  Ewopmum^  fsseda 
luteoloy  affrimonia  eupatoria,  sempervirum  teo- 
torum. 

Class  XII.  Icosandbia. — More  than  twenty 
stamina  inserted  upon  the  calyx.  To  this  dass 
belong  the  true  rosaces,  the  plum,  the  almond, 
the  rose,  the  strawberry,  the  myrtle,  the  pome- 
granate. 

Class  XIII.  Poltandrla. — From  twenty  to  a 
hundred  stamina,  inserted  under  the  ovary.  In 
this  class  are  contained  the  true  ranuneulaoee, 
such  as  anemone^  clematis^  ranmncuktSy  kelldonu; 
most  of  the  papaveraoec,  such  as  the  common 
poppy,  chelidonium. 

3.  Relative  lenyth  of  the  Stamma. 

Class  XIV.  Didtnamia. — Four  stamina,  of 
which  two  are  always  smaller  and  two  loqger, 
all  inserted  upon  an  irregular  monopetalous 
corolla.  This  class  contains  the  labiate  and 
personate  of  Toumefort;  such  as  thyme,  laven- 
der, the  bugle,  betony,  snapdragon,  foxglove, 
scrophularia,  catalpa. 

Class  XV.  Tetradynamia. — Six  stamina,  of 
which  two  are  always  smaller  than  the  other 
four :  the  corolla  polypetalous;  the  fruit  a  sillqua 
or  silicula.  This  class  corresponds  entirely  to 
the  cruciferae  of  Toumeibrt. 

4.  VnUm  of  the  Stamina  by  their  Jilaments. 
Class  XVI.  Monadelphla. — Stamina  in  vari- 
able number,  united  into  a  single  body  by  their 
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iikuieiits;  as  in  the  mallow  and  marsh-mal- 
low. 

Clas  XVII.  Diadelphia. — Stamina  varying 
in  niunber,  imited  by  their  filaments  into  two 
diitiiiet  bodies.  Of  this  kind  are  the  fumitory, 
tjw  mUkworty  and  most  of  the  legominosc,  as 
the  acsda,  labomnm,  liquorice,  melilot. 

Cum  XVIII.  PoLTABELPHiA. — Stamiuaunlted 
by  thdr  filaments  into  three  or  more  bundles. 
As  in  the  genera  Hypericum,  Cistus^  MekUeuca, 

6.  Umon  of  the  Stamina  by  the  anthers, 
CusB.  XIX«  STiraKK£SiA. — Five  stamina 
imited  by  the  anthers:  flowers  generally  com- 
pound, rsrely  simple.  This  dass  contains  the 
floeenlon,  semifloscnlosie,  and  radiate  of  Tour- 
oefort.  It  also  contains  certain  other  plants, 
sach  18  the  genera  Lobelia,  Viola. 

6.  Union  of  the  Pistil  and  Stamina. 
Class  XX.  GTXAin>RiA. — Stamina  united  into 
one  body  with  the  pistil.    To  this  dass  belong 
an  the  orchidec,  the  genus  Aristoloehia. 

7.  Flowers  unisextial, 

CusB  XXI.  MoKCECiA. — ^Male  flowers  and 
fonale  flowers  distinct,  but  both  occurring  on 
the  flune  indiridual.  As  in  the  oak,  the  box, 
the  msiae,  the  arrow-head,  the  castor-oil  plant. 

CusB  XXn.  DicECiA. — Male  flowers  and 
female  flowers  existing  on  two  separate  indi- 
ndnals  of  the  same  species,  as  in  mercurialis^ 
the  date-palm,  the  misseltoe,  willows,  the  pistacia. 

Class.  XXIII.  Poltoamia^ — Hermaphrodite 
flowers,  male  flowers  and  female  flowers  occorr- 
nig  together  on  the  same  indiyidual,  or  on  dif- 
ferent plants,  as  in  the  ash,  the  pellitory,  the 

dOSBWOlt 

8.  Flowers  invisible. 

Class  XXIV.  Crtptogamia. — Plants  whose 
flowers  are  inriable,  or  veiy  indistinct.  This 
das  contains  the  ferns,  such  as  the  polypody, 
(wmnnda;  mosses,  lichens,  equiseta,  algie,  fungi. 

We  hsTe  now  given  a  brief  account  of  the 
(^iuncters  of  each  of  the  twenty-four  classes 
established  by  Unnieus  in  the  vegetable  king- 
dom. It  will  be  seen  that  the  arrangement  of 
this  system  is  ample,  and  easily  understood. 
Indeed,  one  might  at  first  think  that  ho  had 
nothing  more  to  do  than  to  count  the  number 
of  stamina  in  a  flower,  to  know  the  class  to 
which  it  belongs;  but,  in  many  cases,  this  de- 
f^nnination  is  not  so  easy  as  might  at  first  be 
Apposed,  and  one  is  very  often  left  in  doubt, 
espedilly  when  the  plant  presents  some  unusual 
inomaly. 

Thb  O&dkeb.  In  the  first  thirteen  classes, 
*^  characters  of  which  are  taken  from  the 
wnnber  of  the  stamina,  those  of  the  orders  have 
*««n  obtained  from  the  number  of  styles  or  dis- 


tinct stigmas.  Thus  a  plant  belonging  to  the 
class  Pentandria,  such  as  the  parsnip  or  any 
other  umbelliferous  plant,  which  may  have  two 
styles  or  two  distinct  stigmas,  is  referred  to  the 
second  order.  Should  it  have  three,  it  will  be- 
long to  the  third  order,  &c.  These  orders  are 
designated  as  follows : — 

Order  1.  Monoffynia,  one  style. 

Order  2.  Digynia  ,  two  styles. 

Order  3.  Triffynia,  three  styles. 

Order  4.  Tetragynia,  four  styles. 

Order  6.  Pentagynia,  five  styles. 

Order  6.  Heaagynia,  six  styles. 

Order  7.  Heptagyma,  seven  styles. 

Order  8.  Decagynia^  ten  styles. 

Order  9.  Polygynia,  numerous  styles. 
It  is  to  be  remarked,  that  there  are  classes  in 
which  this  entire  series  of  orders  does  not  occur. 
In  Monandria,  for  example,  there  are  only  two 
orders :  Monogynia,  to  which  belongs  the  genus 
Hippuris;  and  Digynia,  which  contains  the 
genns  Blitum, 

In  Tetrandria,  there  are  three  orders :  Mono- 
gynia,  Digynia,  and  Tetragynia,  There  are  six 
in  Pentandria,  and  in  the  classes  folloi^ing  a 
variable  number. 

In  the  fourteenth  class,  Didynamia,  Linnsus 
has  founded  the  characters  of  the  two 'orders 
into  which  he  divides  it,  upon  the  structure  of 
the  ovary.  The  fruit  is  sometimes  formed  of 
four  small  akenia,  situated  at  the  bottom  of  the 
calyx,  and  which  he  considered  as  four  naked 
seeds.  Sometimes,  on  the  other  hand,  it  is  a 
capsule,  which  contains  a  variable  number  of 
seeds.  The  first  order  bears  the  name  of  Oym- 
nospermia  (naked  seeds,)  and  contains  all  the 
true  labiatse,  such  as  the  genera  Marrubium, 
Phlomis,  Nepeta,  Scutelaria,  The  second  order, 
which  is  named  Angiospermia  (endosed  seeds,) 
and  of  which  a  capsular  fruit  is  characteristic, 
contains  all  the  Personats  of  Toumefort,  such 
as  the  genera  Rhinanthus,  Linaria,  Melampyrum, 
Orobanche, 

Tetradynamia,  the  fifteenth  class,  has  also  two 
orders,  derived  from  theibrm  of  the  fruit,  wliich 
is  a  siliqua  or  a  silicula.  Accordingly,  we  have 
first  tetradynamia  siliculosa,  containing  the  plants 
of  which  the  fruit  is  a  silicula,  such  as  the  genera 
Isatis,  Cochlearia,  Thlaspi,  &c.;  and  secondly, 
tetradynamia  siliquosa,  containing  those  of  which 
the  fruit  is  a  siliqua;  as  the  wall-flower,  cabbage, 
the  water-cress. 

The  sixteenth,  seventeenth,  and  eighteenth 
classes  Monadelphia,  Diadelphia,  and  Polyadel- 
phia,  have  been  established  on  the  union  of  the 
staminal  filaments  into  one,  two,  or  more  distinct 
bundles,  without  regard  to  the  number  of  stamina 
of  which  these  bundles  consist.  Linnseus  has, 
in  this  case,  employed  the  characters  derived 
from  the  number  of  the  stamina  to  form  the 
orders  of  these  tliree  classes.    Thus  the  plants 
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which  belong  to  MonadelpAiOy  are  said  to  be 
triandrouB,  tetrandrous,  pentandrous,  or  poly- 
androuB,  according  as  they  contain  Uiree,  foor^ 
five,  ten,  or  a  greater  number  of  stamina  united 
by  their  filaments  into  a  single  body.  In  2>ui* 
delphia  and  Polyadelphia^  the  same  method  is 
followed,  the  orders  having  the  names  of  the 
first  classes  of  the*  system. 

Synffenesia,  the  nineteenth  class  of  the  sexual 
system,  is  one  of  the  most  eztensiye.  In  fad, 
the  synantheree  or  syngenedan  plants  form 
about  the  twelfth  part  of  all  the  known  vegeta- 
bles. It  was  therefore  necessary  to  divide  this 
class  into  several  orders,  to  facilitate  the  inves- 
tigation of  its  different  species.  Linneus,  ac- 
cordingly, instituted  six  orders.  But  here  the 
number  of  the  stamina  could  not  be  employed 
as  the  basis  of  these  subdivisions,  it  being  almost 
invariably  five;  for  which  reason  he  derived  the 
characters  of  the  orders  firom  the  structure  of 
the  little  flowers  which  constitute  the  assem- 
blages known  by  the  name  of  compound  flowers; 
for  in  consequence  of  constant  abortions,  there 
occur  along  with  the  hermaphrodite  flowers, 
male  flowers,  female  flowers,  and  even  sometimes 
perfectly  neutral  flowers.  Linnsus,  whose  poeti- 
cal fancy  is  observable  in  all  the  names  which 
he  imposed  upon  the  different  classes  and  orders 
of  his  system,  looked  upon  these  associations 
and  mixtures  of  flowers  as  a  kind  of  polysemy. 
This  name  he  accordingly  gave  to  each  of  the 
six  orders  of  syngenesis,  adding  to  it  a  distinc- 
tive epithet.    The  following  are  their  characters. 

Order  1.  Polysomia  cequalis.  All  the  flowera 
ore  hermaphrodite,  and  in  consequence  are  all 
equally  fertile;  as  in  thistles  and  goatsbeards. 

Order  1.  Polygamia  superflua.  The  flowers 
of  the  disk  are  hermaphrodite,  those  of  the  cir- 
cumference female;  but  both  kinds  fiimish  per- 
fect seeds,  as  in  wormwood  and  tansy. 

Order  3.  Polygamia  frustranea.  The  flowers 
of  the  disk  are  hermaphrodite  and  fertile,  those 
of  the  ciixsumference  neutral  or  female,  but 
sterile  in  consequence  of  their  stigma,  and  there- 
fore entirely  useless;  whereas  in  the  preceding 
order  they  were  only  superfluous,  as  the  knap- 
weeds and  sunflowers. 

Order  4.  Polygamia  necessaria.  The  flowers 
of  the  disk  are  hermaphrodite,  but  sterile,  in 
consequence  of  an  imperfect  formation  of  the 
stigma;  those  of  the  circumference  are  female, 
and  fecundated  by  the  poDen  of  the  former. 
In  this  case,  they  are  therefore  necessary  for  the 
preservation  of  the  species :  the  marigold  is  an 
example. 

Order  5.  Pofygamia  segregata.  All  the  flo  wers 
are  hermaphrodite,  and  placed  close  together, 
but  are  separately  contained  each  in  a  small 
involucre  of  its  own,  as  in  the  genus  Bchinops, 

Order  6.  Polygamia  moncgamia.  The  flowers 
are  all  hermaphrodite,  but  they  are  simple,  and 


are  separated  from  each  other,  as  in  the  violet, 
lobelia,  balsamine. 

The  last  order,  as  may  easily  be  seen,  baa  no 
affinity  to  the  rest,  possessing  nothing  in  common 
with  them  but  the  union  of  the  stamina  by 
their  anthers. 

In  Gynandria,  the  twenty-first  class  of  the 
sexual  system,  there  are  four  orders  which  are 
derived  from  the  number  of  tlie  stamina.  Thus 
we  have  Gynandria  mommdriay  as  ui  the  genera 
Orchis  and  Ophrya;  Oynandria  diandria,  as  in 
Gypripedium;  Oynandria  hsxandruifSaia  Arit- 
tolochia;  Oyondria  polyandriOy  as  in  Arum, 

MonoBcia  and  Diceoia  present  in  some  measure 
a  union  of  all  the  modifications  which  we  have 
remarked  in  the  other  classes.  Thus  Momada 
contains  monandrous,  triandroua,  decandrous, 
polyandrous,  monadelphous,  and  gynandrous 
plants.  Each  of  these  varieties  is  used  for  the 
establishment  of  a  distinct  order  in  this  dass. 

Dicecia  contidns  a  still  greater  number  of 
varieties,  the  characters  of  which  being  the  same 
as  those  of  some  of  the  classes  previously  es- 
tablished, are  employed  as  designative  of  the 
orders. 

The  twenty-third  class,  Polygamia,  which 
contains  plants  with  hermaphrodite  flowers  and 
unisexual  flowers  intermingled,  whether  on  the 
same  individual,  or  on  two  or  three  distinct  in- 
dividuals, has,  in  accordance  with  these  circum- 
stances, been  divided  into  three  orders. 

1.  Monoeda,  in  which  the  same  individual 
bears  monoclinous  flowers,  and  declinous  flowers; 

2.  Dicecia,  in  which  there  are  hermaphrodite 
flowers  on  one  individual  and  unisexual  flowers 
on  the  other;  8.  Tricsda,  in  which  the  spedes 
is  composed  of  three  individuals,  one  bearing 
hermaphrodite  flowers,  another  male  flowers^ 
and  the  third  female  flowers. 

Cryptcgamia,  the  twenty-fourth  and  last  class, 
is  divided  into  four  orders:  1.  Ferns;  2.  Mosses; 

3.  Algae;  4.  Fungi. 

TABLE  OF  CLASSIFICATION. 
GLASSES.  ORDERS. 
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mi: 


I.  MONANDRIA 

Pkuits  of  ooe 
ttamcn  and  one  or 
twopktilt. 

9.  DIANDRIA. 

The     British 
pluiU    In    this 
oIms  have  two 
stamens  and  one 
or  two  fistiiM 
Uie  flowers  are  larger  ai:d 
tkeir  parta  more  diafefaiet 
than  in  the  first  class. 
3   TRIANDRIA. 

Plants  of  thr^e 
stamens,  and  one, 
two,  or  three  p" 
tils.  Besides 
considerable  number  of 
very  beoQtifU)  plant^  and 
a  few  useful  in  medicine, 
this  dass  containl  the 
most  important  aatoral 
fismlly  hi  the  whole  dccle 
of  vgtatloa-the  Qrami- 


lone,  V^ 


13 


Monog>ida 
Difynia 
MoDogynia 
Dlgynia 

Mooofynia 

Digynia 

Trigynia 
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4.  TBTBANDSJA. 
n»  Plata  i> 
■  ««£«- J 
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■bbftkcirWi 


^  of 

dUliercnt  nata- 


5.  PfiKTANDRJA. 
PtMti  or  fire 

e4.    TUidMh 


fr«a«  Svofeneda  by 


while 


C  HBXANDRIA. 

laOndrntlM 


fonr 
-__  rf  the 
{•■en  hanre  four  peisb 
u«thon  w«  Sad  in  Te- 


T.  UBPTANDRIA. 

.Oaeok    Then  JBt  J 
h  air  OM  Bri-^MV 

I.  OCTANDRIA. 

.TW  Britiaii^ 
l«nto  of    tUs^^ 

tm,  flireft,  or  ^^ 
fevpiiA.  SooMofUM 
EricMiramidi  admired 
W  flMir  betuty,  and  ttw 
DfVhBaisaBac^Taalter. 


*.  BNVBAMDRIA. 
nnto  of  nfaw 


|7«»BritMiin 
■fi«ni|ilaBt. 


M.  DECANDRIA. 
^TV    Britiah 
dnbinftiadaai, 
hart  ten  flaneoa. 

Am^oriTepiatik. 


It.  DODECAMDRIA. 
nutafroBele. 


V 

^ 
%> 


%? 


MoDoyynia 

THgynia 
Mooofynla 

TW^ynia 
Tetragynhi 

Pcntagynia 

Hescagynia 
Polygynja 


Monogynia  ^/ 

IMfjnia  •^^ 

TrlgynJa  jj|^ 

Poljfynia  ^!!j^ 


Monofyuia     < 


sK 


Monogyaia 

Trtfyuia 

Tatra^nla 

Hexairyida 

McMMgysia 

Digynia 
Trigynia 
Pcntagyida 

Mooogynia 

Diffynia 

Trigynia  i^ 

Dodecaf  yabi  ^ 
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I      IS.  IC08ANDRIA. 

TUa  eUuB  eon- 
alato  of  berma- 
pbrodite  planta, 
with  twenty  or 
more  stamenfl  fix- 
ed in  the  calyx.  They 
produce  oar  most  esteem- 
ed froita;  and  no  poison- 
ous fruit  has  yet  been 
found  where  the  parts  of 
the  flower  correspond 
with  the  characters  of  tliis 


1  BfoDogyala 


S  Pentagynia 
I  Polygynia 


IS.  POLYANDRIA. 

The  plants  be. 
longing  to  this 
class  are  berma. 
phrodite,  and 
nave  twenty  or 
more  stamens  fixed  in  the 
reoeptacle.  Thesttuation 
or  insertion  of  the  stamens 
constitutes  the  essentia] 
and  characteristic  distinc- 
tion  between  the  twelfth 
and  thirteenth  chuses. 


1  MoQog)niia 

2  Pentagyaia 

3  Polygynia 


■  «.uwacuu-    ^^^ 

of    plants  HL  . 

fonr    sta*./^i^^ 

twolonger  ^^^^ 

the   other  ^  ,  i 

...     ^^^  / 

im< 
of  J 
Li.  '^ 


Gymnospermia 


2  Anglospennia 


U.  DIDYNAMIA. 
This  dass  con- 
sists     - 
with 

mens,  two  long 
than  the  otfii 
two,  and  one  pistil.  The  { 
orders  are  formed  uponH 
the  presence  or  absence  of  / 
a  corering  to  the  seeds. 
The  flowers  in  the  first 
order  are  all  ringent;  in 
the  second  order  they  are 
most  frequently  perstm- 
ate,  or  reaupinate. 


W.  TBTRADYNAMIA. 

Planta  of  alz 
stamens,  four  < 
long  and  two 
short,  and  one  ; 
pbtil.  which 
turns  into  a 
two-ralred  pericarp,  call-  (  ' 
ed  a  Siliqua ;  some  of  these  J 
pericaraa  are  long,  and  re-  i 
tain  the  name  siliqaat  (  •  om 
others  are  short,  rounaTor  ^*  SlHquo« 
flat,  and  receive  the  name 
of  slUde,  and  upon  this 
distinction  of  their  seed- 
pods  the  orders  are  form- 
ed. 


1 


I  SUiculoaa 


le.  MONADBLPHIA. 
The  planta  in 
thia  class  have  Uie 
filaments  of  tiieir 
stamens  united  in- 
to one  set. 


% 


17.  DIADELPHIA. 

Hiephmtsin 
this  class  have 
their stamensin  %^ 
two     sets,    of  ^t 
which  the  first 
genua  is  an  excellent  ex- 
JWOI  but  there  are  five 

nadelp 


genera  stricUy  Mo- 
—--^Jplious  in  the  union 
of  their  stamens,  and  the 


ft  Peiitandria 

2  Decandria 

3  Polyandxia 


1  llexandria 


w.  M«.;u  *i.»uicus,  turn  ine 
Other  genera  have  one  sta- 
men separate  from  the 
rest  on  flie  upper  surface 
ofthepistfl. 

13.  POLYADELPHIA. 

llie  plants  of 
this  diua  are 
hermaphrodite, 
and  their  sta- 
mens  are  united  into  three  ( 
w  more  aeta.  There  ii 
but  one  British  genus. 


SOctaadria       ^SS^ 
3  Decandria      ^^8^^ 


Wu 


Polyandria 
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19.  SYNGHMESIA. 

TbiM  dan 
compoted 
Qompound 
flowers,  oonBift- 
iiur  of  many  little  florets 
wuhin  one  common  calyx. 
Wben  these  are  herm»> 
pfarodUe,  they  have  five 
rtamens  onited  by  their 
anthers  Into  a  eyUnder, 
round  one  pistil.  Some  of 
the  florets  are  tabular, 
others  Uffulate,  some  her> 
roaphro<ute,  some  female, 
ana  others  neater.  Our 
British  ffenera  are  em- 
braced by  Dr  Smith  in 
three  orders;  wix.  Ist 
those  where  the  little  flo- 
rets are  all  hermaphrodite, 
ex.  thistle  ;  2d.  those 
where  the  florets  in  the 
disk  are  hermaphrodite^ 
and  those  in  the  ray,  fe- 
male, ex.  mountain  daisy ; 
the  3d.  where  the  florets 
in  the  disk  are  hermaphro* 
dita,  and  those  in  the  dr. 
cumference  neuter,  ex. 
blue  bottle. 


I  Polygamia  JEqualis       ^^^^^ 


2  Polygamia  Soperfiua 

3  Polygamia  Fhutranca 


itt 


20.  GYANDRIA. 
The  plants  of, 
this  dass  bem 
flowers,  yr\th 
stamens  rita*- 
ted  on  the  style, 
or  upon  a  receptacle 
stretched  out  in  f«-m  of  a 
style,  whidi  supports  both 
atameus  and  pistils. 


21.  MONCECIA. 
The  Monopd- 
ous  or  one- 
house  plants, 
hare  thdr  sta- 
mens in  one 
flower,  and  their  pistils 
on  a  separate  flower  on 
the  same  plant— the  orders 
are  from  the  number  and 
connection  of  the  stamenn. 
Besides  a  number  of  herb- 
aceous plants,  some  of  the 
most  bi»iutiful  and  useful 
of  our  forest  trees  belong 
to  this  clam. 


12.  DICECIA, 
The  DioBdoufi, 
or  two-house 
plants,  are  malv^ 
and  female,  the 
stamens  are  found  in  the 
flowers  of  one  plant,  and 
the  pistils  in  the  flowers 
of  another— the  ordort  arc 
from  the  number  and  con- 
nection of  the  stamens. 
Some  soft-wooded,  quick 
powing  plants  belong  to 
this  dass,  as  the  wiOow 
and  the  poplar. 


{■ 


23.  POLYGAMIA. 

The  plants  d 
this  dass  have 
hermaphrodite, 
and  male  or  fe- 
male floweri,  or  both  on 
the  same  plant.  DrHull,  ^ 
in  his  British  Flora,  has 
arranged  and  described 
•even  genera  in  this  dass. 
24.  CRYPTOGAMIA. 

The  crypto-^  yj^ 
gameous  plants  ^%JW 
are  those  vege-  ^  /^v 
tables  ^vho8e%ft^ 
parts  of  frucU-  Vtf.S. 
BcatioQ  are  so  minute  that 
they  are  but  imperfectly 
visible  te  the  naked  eye. 
LlmuBUS  divided  the 
plants  of  thb  class  into  4 
natural  orders,  via.Filice^ 
Musd,  Algae,  and  Fungi. 

1st  Order.  Fiucsi — 
The  FUicefc  or  Ferns,  in 
general  push  up  on!  v  one 
stem,  termed  a  frond, 
which,  in  the  early  stage 
of  its  growth,  is  roUed  up 
in  a  ^iral  form.  They 
bear  thdr  fructification  in 
a  spike,  in  a  racemos,  or 
on  the  under  surftM^  of 
the  leaf.  ITie  Botrychi- 
ura  is  an  example  of  a 
spike,  the  Osmnnda  of  a 
racemus,  and  the  Polypo- 
dium  b«Ars  its  fructuica- 
tion  on  the  under  surface 
of  the  leaf.  The  fructifi- 
cation Is  arranged  in  lines 
or  dots;  and  from  their 
rituation  and  direction, 
with  the  presence  and 
manner  of  <^ning  of  a 
thin  covering  termed  the 
Involucre,  and  from  being 
with  or  without  an  elastic 
ring,  thegenera  are  form- 
ed and  dutinguished. 

2d  Order.  Mosci — The 
moeses  are  a  beautiful  na- 
tural family  of  very  mi- 
nute plants,  whose  female 
parts  of  fructification  are 
covered  by  a  calyptra, 
which  adheres  to  the  top 
fA  the  theca,  and  hi  gene- 
ral opens  transversely. 
The  mouth  of  the  thecals 
sometimes  naked,  and 
sometimes  dothed  with  a 
dngle  or  double  fringe, 
termed  a  periostoma.  Its 
divisions  are  named  teeth ; 
and  from  tl.elr  number, 
thdr  being  upright  or  re- 
flected,8traignt  or  twisted, 
triangtilar,  spear,  or  bris- 
tle-shaped, blunt  or  acute, 
and  whether  thAb*  seeds 
are  smooth  or  rough,  an- 
gular or  round,  the  genera 
are  characteri^. 

8d  Order.  Alojb.—- The 
plants  in  this  order  have 
their  root,  stem,  and  leaf, 
of  one  continuous  dmilar 

Siece  of  matter.  They  are 
ivlded  into  those  which 
grow  on  the  land  and 
those  that  grow  in  the 
water.  Thcu- generic  cha- 
racters are  taken  from 
their  parts  of  fiructifica- 
tiou  when  the^  are  any 
Avay  evident,  and  from  the 
general  structure  of  the 
plant  when  these  organs 
escape  notice. 

4th  Order.  Fdmoi.— The 
fungi  consists  of  plants 
momy  of  a  spongy  er 
cork-uke  texture.  They 
are  generally  of  short  dn- 
ratiun,  and  bear  their 
seeds  in  gills  or  tubes,  or 
attached  to  fibrous  or 
spongy  substances.  Theflr 
gRnenc  characters  are 
taken  from  the  dfapositiou 
of  their  seeda^  or  from 
their  external  figure  or 
flpl^earance. 


Moiuscia 


1  FWccs 


2  Mosd 


8  Algas 


M 


.4  Fnngl 


T 


Digitized  by 


Google 


SYSTEMS  OF  BOTANICAL  CLASSIFICATION. 


181 


We  hare  now  stated  the  principles  of  the 
sexual  sjaiem,  and  presented  a  sketch  of  its 
twenty-four  daaaes  and  numerous  orders,  such 
as  thej  were  established  bjr  Linnsus.  La  ex- 
aminiiig  this  ajstem,  one  is  struck  hy  its  ex- 
tieme  aunplidtj,  and  the  ease  with  which  the 
name  of  a  plant  may  be  discoYered  by  means  of 
it  The  daasesy  in  fiict,  are,  for*  the  most  part, 
predfldj  limited  and  defined,  especially  those 
whidi  have  the  stamina  in  determinate  numoer. 
Not  amlj  does  this  system  contain  all  the  plants 
already  known,  but  it  is  also  capable  of  com- 
prehending all  that  may  yet  be  discovered.  In 
coDBeqnence  of  ita  possessing  these  advantages, 
it  WH  generally  adopted  at  the  period  of  its 
firet  pablicadon. 

But  it  most  be  admitted,  that  it  labours  under 
more  than  one  serious  disadvantage.  It  is  not 
tlways  easy  to  determine  the  precise  class  to 
which  a  plant  ought  to  be  referred.  Thus  the 
rae  i^Oa  groMolens)  has  almost  all  its  flowers 
fainiahed  with  eight  stamina,  there  being  only 
•aingje  flower  in  the  centre  of  each  of  its  groups 
that  presents  ten.  The  begipner,  in  this  case, 
vofold  experience  some  embarraasment,  and 
might  be  induced  to  place  the  plant  in  question 
in  the  eighth  class  of  the  system,  Ockmdriay 
aHhoQgh  Linncus  referred  it  to  Decandria^  as 
he  eoneidered  the  flower  with  ten  stamens  as  the 
moat  perfect 

MictrndriOy  in  like  manner,  is  not  very 
*^y  characterized.  It  contains  all  the  plants 
^iich  hare  fiwm  twelve  to  twenty  stamina;  but 
the  agrinnmy,  which  is  referred  to  it,  has  often 
nwre  than  twenty. 

pertain  labiate  or  personatfe  which  belong  to 
^^^MMAo,  have  their  four  stamina  of  equal 
length,  and  the  irregularity  of  the  corolla  is,  in 
n»ny  caeea,  hardly  perceptible. 

It  is  extremely  difficult  to  determine  with  cer- 
f*urty  the  orders  to  which  many  plants  belong- 
"*  to  Syngenma  should  be  referred.  Besides, 
the  intennixture  of  male  flowers,  female  flowers, 
«nd  henn^hrodite  flowers,  throws  several  of 
^l»«n  into  DioBcia  and  Pofygamia.  The  sixth 
^  these  orders  Pofygamia  Mbnogamia,  contains 
plants  which  have  no  affinity  to  the  composites, 
«»eh  as  the  genera  Kto/o,  LobeHOy  Impatims. 

^AJ^j^omui,  the  twenty-third  clasB,  is  a  con- 
fused mixture  of  plants,  which  almost  all  belong 
to  some  of  the  other  classes. 

If  we  now  examine  the  plants  brought  to- 
other under  each  of  these  classes,  we  find  that 
^cry  frequently  the  natural  affinities  that  have 
^^  beoi  established  are  entirely  disregarded. 
Thos  one  of  the  most  natural  &milies,  the 
Grsmines,  b  scattered  through  the  classes  Mon- 
^"fjna,  Diandriay  Triandrioy  Bexandria,  Men- 
«*«»  I>i<Bcia^  and  Pofygamia.  The  labiate  are 
Partly  phiced  in  Diandria^  partly  in  Didynamia. 
It  is  the  same  with  many  other  families  equally 


natural.  But  as  the  classification  proposed  by 
Linneus  is  a  system,  that  is,  a  methodical,  but 
purely  artificial  arrangement,  intended  solely 
for  &cilitating  the  discovery  of  the  name  of  a 
plant  which  one  may  be  desirous  of  knowing, 
it  would  not  be  just  to  blame  it  for  having  thus 
separated  plants  which  bear  a  great  resemblance 
and  affinity  to  each  other.  But  the  Linnean 
system  is  not  the  one  which  is  to  be  studied 
when  the  object  is  to  obtain  a  knowledge  of  the 
mutual  relations  of  plants,  although,  of  all  the 
artificial  systems,  it  is  unquestionably  that 
which  enables  one  to  find  the  name  of  a  plant 
with  most  ease. 

The  system  of  Jussieu,  or  The  method  of 
Natural  Families,  difiers  essentially  in  its  course 
and  characters  from  the  systems  of  Toumeforte 
and  Linncus,  which  we  have  already  explained. 
In  it  the  divisions  are  not  founded  upon  the 
consideration  of  a  single  oigan,  but  are  derived 
from  characters  presented  by  all  the  parts  of 
plants.  Accordingly,  the  plants  which  are  thus 
brought  together  are  disposed  in  such  a  manner 
that  they  have  a  greater  affinity  to  that  which 
immediately  precedes  or  foUows  them  than  to 
any  other. 

This  classification  is  therefore  superior  to  those 
which  preceded  it,  in  so  far  as  it  presents  general 
and  philosophical  ideas  respecting  the  produc- 
tions of  the  vegetable  kingdom.  It  does  not 
consider  objects  separately,  but  collects  and  ar- 
ranges them  into  groups  or  families,  according 
to  the  greatest  number  of  common  characters 
which  they  possess. 

We  find  that  nature,  in  impressing  upon  the 
external  form  of  certain  plants  a  peculiar  char- 
acter bearing  relation  to  their  internal  organiza- 
tion, seems  to  have  indicated  to  a  certain  extent, 
the  affinities  which  exist  among  vegetable  pro- 
ductions. In  fact,  there  are  many  plants  which 
bear  so  great  a  resemblance  to  each  other  in  the 
structure  and  conformation  of  their  parts,  that 
this  similarity  has  at  all  times  been  perceived, 
and  these  difierent  plants  have  been  considered 
as  in  some  measure  belonging  to  the  same  £Eunily . 

Thus  the  Graminee,  Labiates,  Cruciferts,  and 
Synantheree,  have  always  been  kept  together 
whenever  the  characters  of  affinity  and  mutual 
resemblance  have  not  been  sacrificed  to  the  prin- 
ciples of  an  artificial  system. 

Accordingly,  when  botanists  began  to  bring 
together  plants  into  families,  that  is,  into  groups 
or  series  of  genera,  resembling  each  other  in  the 
greater  number  of  characters,  they  had  only  to 
imitate  nature,  which  had,  as  it  were,  created 
types  of  essentially  natural  families,  as  if  to 
serve  as  models.  Thus  the  leguminosee,  cruci- 
fersB,  graminee,  umbellifene,  labiate?,  &c.,  stood 
forth  to  the  view  as  so  many  examples  which 
were  to  be  imitated. 

But  as  all  plants  have  not,  like  those  just 
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named,  external  characters  so  precise  or  so  de- 
cided as  at  once  to  disclose  their  resemhlance  to 
certain  others,  reoonrse  was  had  to  analysis,  and 
it  hecame  necessary  to  search  in  all  their  organs 
for  modifications  which  might  furnish  char- 
acters. 

The  characters  have  to  be  considered  with 
reference  to  their  value,  their  number,  and  their 
affinity. 

With  respect  to  their  value,  it  will  easily  be 
conceived  that  the  characters  derived  from  the 
most  essential  oigans  of  plants  must  be  less 
liable  to  variation,  and  more  important  than 
those  derived  from  other  oigans.  Now,  those 
organs  which  conduce  to  reproduction,  perform 
the  most  important  part  in  vegetable  life,  and 
among  them  the  embryo,  which  Is  in  a  manner 
the  common  end  towards  which  all  the  organs 
of  the  plant  direct  themselves,  is  that  which 
occupies  the  first  rank  in  importance.  The 
embryo,  therefore,  has  supplied  Jussieu  with  his 
primary  divisions.  The  stamina  and  the  pistil 
occupy  the  second  rank,  and  afibrd  more  con- 
stant and  more  valuable  characters  than  the 
fioral  envelopes.  These  characters  are  the  more 
fixed  and  important,  that  they  are  derived,  not 
fipom  the  number  and  structure  of  these  organs, 
which  are  very  subject  to  variation,  but  from 
their  relative  position,  which  is  fixed.  Thus, 
next  to  the  embryo,  the  relative  position  of  the 
sexual  organs,  or  Uieir  inserHon,  affords  the  best 
characters  for  the  arrangement  of  plants.  Lastly, 
the  stems,  the  leaves,  and  the  roots,  are  all  em- 
ployed as  accessory  characters. 

With  respect  to  their  number,  the  characters 
are  associated,  grouped,  and  arranged;  and,  from 
the  combination  of  simple  characters,  result 
general  characters,  which  serve  to  unite  a  certain 
number  of  plants  under  a  common  denomina- 
tion. 

Some  characters  are  mutually  connected,  and 
seem  inseparable  from  each  other.  Those  which 
are  derived  from  the  flower  and  fruit  are  chiefly 
of  this  kind.  Thus  for  example,  the  inferior 
ovary  always  implies  a  monosepalous  calyx  and 
an  epigynous  insertion.  A  monopetalous  corolla 
almost  always  indicates  that  the  stamina  are  in- 
serted upon  it^  and  that  they  have  a  determinate 
number. 

From  the  value  and  importance  which  the 
different  characters  possess,  it  b  easy  to  see  that 
those  least  liable  to  vary  ought  to  have  been 
employed  for  the  fundamental  divisions  of  the 
vegetable  kingdom.  Thus  the  embryo  has  fur- 
nished the  first  three  great  divisions  in  plants. 
The  stamina  and  the  floral  envelopes  have  after- 
wards been  employed  for  subdividing  the  first 
three  sections,  which  were  established  upon  the 
embiyo. 

Jussieu's  method  is  thus  explained  by  Richard : 
The  plants  that  occur  scattered  over  the  surface 


of  the  globe  constitute  the  individuals  of  the 
vegetable  kingdom.  When  we  examine  them 
with  attention,  we  soon  perceive  that  in  the 
general  mass  there  are  numerous  indiTiduab, 
which  always  present  themselves  to  our  view 
under  the  same  appearance,  possess  the  same  ex- 
ternal and  internal  characters,  and  are  alw»yi 
reproduced  under  the  same  form.  To  all  these 
perfectly  rimilar  individuals,  oonsidered  gene- 
rally and  abstractly,  the  name  of  speeiet  is  giveo. 
The  species,  then,  is  the  aggregate  of  individiials 
which  are  always  reproduced  in  the  same  man- 
ner. A  seed  produced  by  any  given  ^>ecieB  al- 
ways gives  rise  to  an  individual  perfectiy  similar 
to  that  from  which  it  originated.  The  ehanc- 
ters  on  which  the  distinction  of  the  different 
species  from  each  other  is  founded,  are  generally 
derived  from  the  oigans  of  vegetation,  that  is, 
from  the  leaves,  the  stem,  and  the  roots.  The 
species  which  present  some  differences  with  re- 
spect to  the  colour  of  their  flowers,  the  plaee  in 
which  they  grow,  and  their  relative  heig^t^  eon- 
stitute  varieties,  which  are  distinguished  fiem 
species  properly  so  called,  by  the  drcnmstaaoe 
of  their  not  being,  in  the  nahtral  state,  repro« 
duoed  from  seeds  with  all  their  characters.  Thai, 
for  example,  the  lilac  usually  has  the  flowen  of 
a  delicate  purple  tint;  but  its  flowers  are  some- 
times white,  although  none  of  the  other  charac- 
ters have  been  altered.  The  white  lilac,  then, 
is  merely  a  variety  of  the  purple  lilac ;  £ar  ijf 
seeds  taken  from  the  white-flowered  lUao  are 
sown,  they  give  rise  to  individuals  ^ose  flowers 
are  indifferently  purple  or  white ;  which  proves 
that  varieties  are  not  always  preserved  by  means 
of  seed. 

The  ffentts  consists  of  a  greater  or  less  munbo' 
of  species,  united  by  common  characters  derived 
from  the  oigans  of  fructification,  but  all  distin- 
guished from  each  other  by  spedfie  characten 
peculiar  to  each  of  them,  and  fiirnidied  by  the 
organs  of  vegetation.  Thus,  the  genus  AfMgaXHs 
has  for  its  characters  a  rotate  monopetalous  co- 
rolla, five  stamina,  and  a  fjysidium  for  its  firail^ 
that  is,  a  globular  capsule  opening  in  a  circakr 
manner  by  a  kind  of  lid.  All  the  spedes  of  this 
genus  must  possess  these  different  characters; 
but  they  are  distinguished  from  each  other  by 
the  form  of  their  stem  and  leaves.  The  oth» 
genera  are  similarly  constituted. 

If  we  bring  together  the  genera  in  the  same 
manner  as  the  species;  in  other  words,  if  we 
place  near  each  other  all  those  which  have  com- 
mon and  similar  characters,  we  form  orders  pro- 
perly so  called,  if  regard  b  had  only  to  a  single 
character,  such  as  the  number  of  the  sdgmas, 
the  form  of  the  fruit,  &c.;  and  nahiral  famiUes 
or  orders,  if  we  include  all  the  considerations 
that  relate  to  the  form,  the  structure,  and  the 
relative  disposition  of  all  the  organs  of  the  plants 
which  we  are  arranging. 
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By  a  jMtaro/  mxUr  or  famify  of  plants  mufit 
UMfdore  be  meant  a  series  or  assemblage  of 
gfaeta,  wiueh  aU  present  the  same  characters  m 
the  oigans  of  froctification. 

Thus  the  fiunily  of  crndfene  is  characterized 
by  a  diootyledmious  embryo,  a  siliquose  or  sili- 
cakse  fiuit,  naiially  four  petals  opposed  to  each 
othff  m  pain^  stamina  in  determinate  number, 
&e.  All  the  genera  of  that  fiunily  must  present 
the  wne  ebaracters,  but  only  with  some  slight 
modificttionfl^  which  do  not  alter  the  primitiye 
type,  but  affnd  distinctiye  characters  for  the 
gonn  which  collectiTely  constitute  the  family 
iaqoMtiofi. 

Bjfrilowing  a  course  like  this,  botanists  hare 
bioiigbt  together  the  various  species  of  plants, 
n  as  to  fcnn  them  into  groups  or  natural  &mi- 
li€s.  Bat  as  these  femilies  are  numerous,  it  was 
aeoeaMiy  to  distribute  them  into  classes,  in  which 
rqgndihoald  be  had  to  the  same  resemblance 
aadafinity.  It  is  to  this  dassification  of  the 
^milies  that  the  nauM  otJussistis  Methody  or 
the  wp/ieoi  of  natural  fiunilies,  has  been  given. 
Thif  system  has  been  divided  into  fifteen 
cImrs.  The  primary  divisions  are  derived  from 
the  diarMiers  which  may  be  obtained  from  the 
FRsoee  or  absenee  of  the  embryo ;  whence  the 
lirfBaoffl  and  mmnbry<maU  plants. 

The  embryonate  plants  are  distinguished  ac- 
oosdiDgtothenumber  of  their  cotyledons:  Ist, 
latOBMooeotyledonous;  2dly,  Into  diootyledo- 
00Q&  AU  vegetables  are  arranged  under  these 
tbtee  primary  divisions:  aoot^^Udtmeay  monocoty- 

Hm  second  conmderation,  or  that  by  which 
the  dsMs  properly  so  called  are  established,  b 
fcttded  apon  the  relative  insertion  of  the  sta- 
warn,  or  of  the  staminiferous  monopetaloua  co- 
f^  Now,  we  have  seen  that  there  are  three 
luidtofinaertion: 

1*  The  kjfpogyttom  inmriion,  or  that  in  which 
tbe  otaiy  being  entirely  free,  the  stamina  or  the 
^^■UBiferoaa  eorolla  are  inserted  dose  around 
itobve. 

^  The/Mrih0Noitf  tnatfrfton,  or  that  in  which 
tbe  oTny  being  fits  or  parietal,  the  stamina  or 
tbe  stamlnifiBTous  monopetalous  eorolla  are  in- 
serted into  the  calyx  at  a  certain  distance  finom 
the  eimunferenoe  of  the  base  of  the  ovary. 

^  The  ^iffynouB  imsaHan^  or  that  in  which 
the  evaiy  is  always  inferior,  and  in  which  the 
Anuaa  or  the  staminiferons  corolla  are  inserted 
^ipoa  the  Ulster  part  •f  the  ovary. 

These  three  kinds  of  insertion  serve  to  estab- 
Ikh  an  equal  number  of  classes. 

The  aeoiykdones  being  destitute  of  embryos, 
uid  OQoseqnentiy  of  flowers  and  fruits^  eould  not 
^  beooght  under  this  division,  but  constitute 
thefintdaa. 

The  moBocotyledones,  possesong  these  three 
"'^^^  of  insertion,  have  been  divided  into  three 


classes:  1.  Monocotyledones, with Lypogy nous 
stamina ;  2.  Monocotyledones,  with  perigynous 
stamina;  3.  Monocotyledones,  with  epigynous 
stamina. 

The  aeotyledones  and  monocotyledones,  there- 
fore, form  four  classes,  thus : 

Aeotyledones,  .        .        '        .        .  Class  I. 

/stamina  hypogynons,  Class  II. 

Monoootyledones,  i  stamina  perigynoos.  Class  III. 

(^stamina  epigynous.  Class  IV. 

The  dicotyledones  being  much  more  numer- 
ous  than  the  aeotyledones  and  monocotyledones 
together,  it  was  necessary  to  increase  the  num- 
ber of  their  divisions.  Here  the  insertion,  al- 
though still  attended  to,  becomes  a  secondary 
character.  Thus  it  has  been  observed,  that  these 
plants  are  destitute  of  a  corolla  or  are  apetalous, 
or  that  they  have  a  staminiferous  monopetalous 
corolla,  or  that  their  coroUa  is  polypetalous. 
These  distinctions  have  given  rise  to  the  three 
first  divisions  that  have  been  established  among 
the  dicotyledones,  namdy : 

1.  Apetalous  dicotyledones. 

2.  Monopetalous  dicotyledones. 

3.  Polypetalous  dicotyledones. 

The  ins^ion  has  been  employed  as  a  second- 
ary diaracter  for  subdividing  these  three  sections 
into  classes.  Thus  the  apetahe  form  three  classes, 
in  which  the  insertion  is  epigynous,  perigynous, 
and  hypogynous. 

The  monopetalie,  of  which  the  corolla  always 
bears  the  stamina,  in  like  manner  form  three 
classes,  according  as  their  staminiferous  corolla 
is  hypogynous,  perigynous,  or  epigynous.  The 
last,  or  q)igynous  class  of  the  monopetals,  has 
been  further  subdivided,  according  as  the  stamina 
are  free  or  connected  by  their  anthers,  which 
carries  the  number  of  classes  in  the  monopetalous 
corollas  to  four,  namdy : 


M<mopetalae, 


/stamina 
1  staadoa 

Cstamina 


stamina  hypogynous, 
■tamioa  perigynous* 

epigynoos*} 


daatl. 
aanll. 
ClaHlII. 
aathenfroe.     CteH  IV. 


These  four  classes,  together  with  the  three 
classes  of  the  apetalous  dicotyledones,  and  the 
four  classes  of  the  monocotyledones  and  aeotyle- 
dones, form  deven. 

The  polypetals  have,  in  like  manner,  been  di- 
vided into  three  classes,  according  to  their  mode 
of  insertion,  which  is  epigynous,  perigynous,  or 
hypogynous. 

Lastly,  in  the  fifteenth  or  last  class,  are  placed 
all  the  dicotyledonous  plants,  whose  flowers  are 
essentially  unisexual,  and  separated  upon  distinct 
individuds.  They  have  been  named  irregular 
diclinous  plants. 

Such  are  the  fifteen  classes  which  M.  Jussieu 
estaUiahed  in  the  vegetable  kingdom,  for  the 
purpose  of  methodically  arranging  the  different 
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Pamilies  of  plants,  whicli  he  had  previously 
formed. 

Each  of  these  classes  contains  a  greater  or  less 
number  of  natural  fttmilies,  all  connected  by  the 
common  character  which  constitutes  the  class. 
The  number  of  these  families  is  not  definitively 
settled,  and  indeed  cannot  be  so,  as  new  discov- 
eries, and  more  accurate  observations,  by  making 
known  new  objects,  or  demonstrating  the  differ- 
ences which  exist  between  plants  previously  as- 
sociated and  confounded,  continually  augment 
the  number  of  families.  When  M.  de  Jusueu 
published  his  Genera  Plantttrum,  in  1789,  he 
described  100  families.  We  have  now  upwards 
of  160,  and  the  number  is  still  capable  of  being 
increased. 

We  have  thus  exhibited  a  view  of  the  three 
great  systems  of  botanical  arrangement,  and 
in  such  detail  as  will  enable  the  student  of  bo- 
tany to  perceive  the  relative  merits  of  each. 
Undoubtedly  the  Linniean  system  is  best  suited 
for  a  catalogue  or  dictionary,  by  which  the  spe- 
cies and  families  of  plants  may  be  recognised  and 
classified;  and  for  this  purpose  the  system  of 
Linnsus  must  be  familiar  to  the  botanist,  and 
will  ever  hold  its  ground  as  an  admirable  con- 
trivance to  facilitate  his  progress.  In  the  follow- 
ing pages,  however,  which  are  intended  to  con- 
vey to  the  general  reader  a  popular  view  of  the 
vegetable  kingdom,  more  eepedally  the  practical 
and  economical  history  of  plants,  the  natural 
method  or  system  of  Jussien  will  be  adhered  to, 
in  so  iar  as  he  has  portioned  out  the  vegetable 
kingdom  into  three  great  divisions,  commencing 
with  plants  of  the  simplest  structure,  especially 
as  regards  their  fructification,  and  ascending  to 
those  of  a  more  complicated  nature.  But  al- 
though we  adopt  this  arrangement  so  far,  we 
shall  deviate  in  some  measure  in  the  subdivisions, 
and  not  follow  exactly  the  order  of  the  families 
instituted  by  Jussieu ;  on  the  contrary,  we  shall 
rather  arrange  the  plants  of  each  division  as  they 
furnish  food,  clothing,  or  other  convenienoes,  to 
man,  keeping  as  close,  however,  to  the  arrange- 
ment of  natural  families  of  plants  as  is  consistent 
with  our  plan. 


CHAP.  XXIV. 

FIRST  DIVISION  OP  PLANTS,  INCLUDING  THE  ALO^ 
PUNOI,  LICHENS,  MOSSES,  AND  PERNS. 

The  First  Division  of  the  vegetable  kingdom, 
including  the  aeofyledones,  or  those  plants  desti- 
tute of  a  seed  lobe,  corresponds  to  the  class  cryp- 
toganUa  of  Linneus.  It  contains  all  those  plants 
which  are  destitute  of  true  organs  of  generation, 
and  which  are  reproduced  by  means  of  small 
sporules,  in  their  sUructure  and  development 


more  resembling  the  bulbs  of  some  of  the  true 
floweringplants  than  that  of  ordinary  seeds.  Lin- 
nKus  called  those  plants  cryptogamia,  because  he 
imagined  their  fecundation  to  be  effected  by 
means  of  organs  which  were  concealed  or  little 
known.  De  CandoUe,  remarking  that  only  one 
vegetable  structure  entered  into  their  composi- 
tion, names  them  cellular  plants,  in  oppositioD 
to  the  term  vascular,  which  he  gives  to  flowering 
plants. 

The  plants  of  this  division  have  a  simpler  struc- 
ture than  that  ofthe  phanerogamous  or  flowering 
plants.  Many  of  them  have  not  the  distinetioii 
of  root,  stem,  branches,  and  leaves,  but  consist 
simply  of  one  mass  of  a  uniform  shape  and  tex- 
ture throughout.  The  division  contains  the 
families  of  o^w,  or  sea  weeds,  fungiy  or  mush- 
rooms, UchmSf  mauesy  and /ems. 

Alqji.  Little  interest,  comparatively,  has  been 
taken  in  the  algc,  because  they  have  been  found 
less  conducive,  either  as  articles  of  use  or  beauty, 
to  the  convenience  of  man.  They  are  not,  how- 
ever, without  their  admirers ;  nor  is  the  investi- 
gation of  their  form  and  structure  devoid  of  that 
interest  which  all  the  works  of  nature  are  cal- 
culated to  excite.  We  find,  says  Dr  Greville,  the 
v^etation  of  the  ocean  no  less  conspicuous  for 
beauty  and  variety  of  form  than  splendour  of 
colour,  admirably  fitted  for  the  place  it  ia  de- 
signed to  occupy,  and  of  direct  utility  to  man- 
kind. Viewing  these  tribes  in  the  most  careless 
way,  as  a  system  of  subaqueous  vegetation,  or 
even  in  a  merely  picturesque  light,  we  see  the 
depths  of  ocean  diadowed  with  submarine  git>Tes, 
often  of  vast  extent,  intermixed  with  meadows 
as  it  were  of  the  most  lively  hues,  while  the 
trunks  of  the  larger  species,  like  the  giant  trees 
of  the  tropics,  are  loaded  with  innumerable  mi- 
nute kinds  as  fine  as  silk,  and  delicate  as  the 
most  transparent  membrane.  Nor  must  we  fw- 
get  that  while  thousands  and  tens  of  thousands 
of  quadrupeds,  birds,  and  insects,  depend  upon 
the  vegetation  immediately  surrounding  bs  for 
their  very  existence,  a  countless  host  of  ereatnres 
derive  protection  and  nourishment  from  the 
plants  of  the  deep,  appropriated  to  their  use  by 
that  merciful  Power  in  whom  they  live,  move, 
and  have  their  being,  whose  goodness  is  over  all 
his  works.  Some  of  the  algae,  placed,  on  account 
of  the  simplicity  of  their  structure,  at  the  bot- 
tom of  the  scale,  are  so  small  as  to  be  invisible 
to  the  naked  eye,  except  by  the  appearance  tliey 
give  to  other  species  on  wftich  they  happen  to 
be  parasitic  in  prodigious  numbers.  From  tlMse 
microscopic  forms,  alg«  are  found  of  all  sixes  on 
our  shores,  up  to  thirty  or  forty  feet  in  length, 
an  extent  to  which  a  common  sea  weed,  like  a 
rope  or  cord  (chorda  fiktm)  not  unfrequently 
attains.  This  plant  resembles  an  enormous  piece 
of  catgut,  and  is  in  £M$t  known  by  the  nante  of 
sea  catgut  in  Orkney,  while  in  Shetland  it  goes 
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bjr  the  name  of  iMckjf  Mtnu/s  lines,  and  in  Eng- 
bmd  of  iM  laet,  see  cut,  fig.  a.  Lightfoot  mentions 


0.  &q  Citgot,  dWnIa  fiimmi  b.  Hhnantfailia  Lores. 

that  the  fronds,  skinned  when  half  diy  and 
twisted,  acquire  so  considerable  a  degree  of 
Btieogth  and  toughness,  that  the  highlanders 
^ometunes  use  them  for  fishing  lines.  In  Scalpa 
^h  i««  Kirkwall  in  Orkney,  says  Dr  Neill,  we 
have  sailed  through  meadows  of  it  in  a  pinnace 
not  without  some  difficulty,  where  the  water 
vas  between  three  and  four  fothoms  deep,  and 
where  of  course  the  waving  weeds  must  ai  least 
hire  been  from  twenty  to  thirty  feet  long.  The 
TanoiM  species  of  tea  tangle,  as  laminaria  digi- 
UUa  and  bulbosa,  are  more  robust,  the  former 
haring  a  stalk  as  thick  and  as  long  as  a  stout 
^v^aUoDg  stick,  and  a  laige  flat  many-deft  frond 
^  the  rammit.  It  is  a  social  species,  grows 
erect  in  the  water,  and  reminds  the  spectator  of 
apabn-like  tn^ical  forest.  The  L.  bulbosa  has 
Bometimes  so  hxge  a  head  that  a  single  plant  b 
u  much  as  a  man  can  carry.  It  is  in  the  south- 
em  hemisphere,  however,  that  we  must  look  for 
tbe  most  wonderful  examples  of  marine  vegeta- 
^^^'^  The  leemmia  /tucescens,  described  by 
^y  de  St  Vincent,  is  twenty-five  or  thirty 
feet  high,  and  has  a  trunk  often  as  thick  as  a 
•"att'i  thi^  which  divides  into  nirnierous 
'^uJcheB^  each  tenninated  by  a  hmceolated  frond. 
Tbe  laminaria  bttcdnalis  of  the  Cape  of  Good 
Hope  is  much  laiger  than  our  common  tangle, 
^  is  foniidied  with  a  hollow  stem,  which  the 
•^ns  convert  into  a  kind  of  horn,  whence  it 
otsaeqnired  the  name  of  trumpet  weed.  The 
A^^^tMkntt  of  Solander,  or  kelp,  as  it  grows 
«a  the  shores  of  Terra  del  Fuego,  is  thus  de- 
•ciihed  by  Mr  Darwin:  "  This  plant  grows  on 
*^  rock  from  low  water  to  a  greet  depth,  both 
^  the  outer  coast  and  within  the  channel.  I 
beliffe,  during  the  voyages  of  the  Adventurer 


and  Beagle,  not  one  rock  near  the  sur&ce  was 
discovered  which  was  not  buoyed  up  by  thb 
floating  weed.    The  good  service  it  thus  affords 
to  vessels  navigating  near  this  stormy  land  is 
evident,  and  it  certainly  has  saved  many  a  one 
firom  being  wrecked.    I  know  few  things  more 
surprising  than  to  see  this  plant  growing  and 
flourishing  amidst  those  great  breakers  of  the 
western  ocean,  which  no  mass  of  rock,  let  it  be 
ever  so  hard,  can  long  resist. .   The  stem  is  round, 
shining,  and  smooth,  and  seldom  has  a  diameter 
of  so  much  as  an  inch.    A  few  taken  together 
are  sufficiently  strong  to  support  the  weight  of 
the  lai^  loose  stones  to  which,  in  the  inland 
channels,  they  grow  attached ;  and  some  of  these 
stones  are  so  heavy,  that  when  drawn  to  the  sur- 
face th^  can  scarcely  be  lifted  into  a  b«at  by 
one  person."    Captain  Cook,  in  his  second  voy- 
age, says,  that  at  Kii^elen  land  some  of  this 
weed  is  of  a  most  enormous  length,  though  the 
stem  is  not  much  thicker  than  a  man's  thimib. 
I  have  mentioned  that  on  some  of  the  shoals 
upon  which  it  grows  we  did  not  strike  ground 
with  a  line  of  twenty-four  fathoms.    The  depth 
of  water,  therefore,  must  have  been  greater ;  and 
as  this  weed  does  not  grow  in  a  perpendicular 
direction,  but  makes  a  very  acute  angle  with  the 
bottom,  and  much  of  it  afterwards  spreads  many 
fathoms  on  the  surfEice  of  the  sea,  I  am  well  war- 
ranted to  tfty,  that  some  of  it  grows  to  the  length 
of  sixty  &thoms  and  upwards.    Certainly,  at  the 
Falkland  islands,  and  about  Terra  del  Fuego, 
extensive  beds  frequently  spring  up  from  ten 
and  fifteen  fathom  water.    I  do  not  suppose  the 
stem  of  any  other  plant  attains  so  great  a  length 
as  860  feet,  as  thus  stated  by  Captain  Cook.    Its 
geographical  range  is  very  considerable.      It  is 
found  from  the  extreme  southern  islets,  near 
Cape  Horn,  as  &r  north  on  the  eastern  coast  as 
latitude  43*^,  and  on  the  western  it  was  tolerably 
abundant,  but  far  frrom  luxuriant  at  Chiloe  in 
latitude  42*^ ;  thus  having  a  range  of  15^  of  lati- 
tude.    The  number  of  living  creatures  of  all  or- 
ders whose  existence  intimately  depends  on  the 
kelp  is  wonderful.    I  can  only  compare  thsse 
great  aquatic  forests  of  the  southern  hemisphere 
with  the  terrestrial  ones  in  the  intertropical  re- 
gions.   Yet  if  the  latter  should  be  destroyed  in 
any  country,  I  do  not  believe  nearly  so  many 
species  of  animals  would  pensh  as  under  similar 
circumstances  would  happen  with  the  kelp.  In- 
dependent of  the  numerous  zoophytes,  amidst 
the  leaves  of  this  plant  many  species  of  fish  live 
which  no  where  else  would  find  food  or  shelter. 
With  their  destruction  the  many  cormorants, 
divers,  and  other  fishing  birds,  the  otters,  seals, 
and  porpoises,  would  soon  perish   also;    and 
lastly,  the  Fuegian  savage,  the  miserable  lord  of 
this  miserable  land,  would  redouble  his  cannibal 
feast,  decrease  in  numbers,  and  perhaps  cease  to 
exist. 

2  a 
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The  longest,  perhaps  of  all  known  alge,  though 
at  the  same  time  comparatiyelj  slender,  are  the 
macrotystM.  This  appears  to  he  the  sea  weed 
reported  hy  navigators  to  he  from  600  to  1500 
feet  in  length.  The  leaves  are  long  and  narrow, 
and  at  the  hase  of  each  b  placed  a  vesicle  fillcHl 
with  air,  without  which  it  would  he  impossible 
fo)r  the  plant  to  support  its  enormous  length  in 
the  water,  the  stem  being  not  thicker  than  the 
finger,  and  the  upper  branches  as  slender  as  pack 
thread.  All  those  alge  destined  to  re^st  the 
force  and  agitation  of  stormy  seas,  have  roots  pe- 
culiarly adapted  to  take  the  firmest  hold  of  the 
rocks,  which  they  grapple  by  means  of  tough 
and  thick  fibres.  Other  species  of  shorter  dura- 
tion, or  presenting  less  sur&ce  to  be  acted  on  by 
the  waves,  are  generally  fixed  by  a  simple  shield- 
like base  or  disk. 

Man,  who  has  been  humorously  defined  to  be 
a  cooking  animal,  not  content  with  the  tribute 
of  fish  rendered  to  him  by  the  ocean,  converts 
many  of  her  vegetable  productions  into  articles 
of  diet.  The  dulse  of  the  Scotch  (rhod<menia 
palmatajy  diUesh  of  the  Irish,  and  aaccharine 
fucus  of  Uie  Icelanders,  b  consumed  in  consider- 
able quantities  throughout  the  maritime  coun- 
tries of  the  north  of  Europe,  and  in  the  Grecian 
Archipelago.  Another  species,  nearly  similar, 
the  iridcea  edulis,  is  still  occasionally  used  both 
in  Scotland  and  England.  The  thin  purple  and 
green  membranous  stakcy  or  laver  (porph^fra  la- 
ciniatajy  b  stewed,  and  brought  to  our  tables  as 
a  luxury.  The  pepper  dulse  (laurentia  pinna- 
tiflda)y  distinguished  for  its  pungent  taste,  and 
the  young  stalks  of  the  sea  tangle,  were  of  old 
often  eaten  in  Scotland ;  and  even  yet,  tliough 
rarely,  the  old  cry,  **  Buy  dulse  and  tangle,"  may 
be  heard  in  the  streets  of  Edinburgh.  When 
stripped  of  the  thin  part,  the  beautiful  tangle, 
called  in  Scotland  hadderlocks  (akuia  esculentajy 
forms  a  part,  of  the  simple  fare  of  the  poorer 
classes  of  Ireland  and  Scotland,  Iceland,  Den- 
mark, and  the  Faroe  islands.  The  Irish  moss, 
as  it  b  erroneously  called,  the  chondrus  crispus, 
very  common  on  the  Scottbh  and  Irish  coast, 
may,  by  boiling,  be  converted  into  a  tenacious 
glue,  or,  boiled  with  milk  and  sugar,  and  al- 
lowed to  cool,  it  forms  a  light  and  nutritious 
blanc-manffe. 

To  go  farther  from  home,  we  find  the  large 
sea  tangle,  laminaria  potatorum^  of  Australia  fiir- 
nbhing  the  aborigines  with  a  proportion  of  their 
instruments,  vessels,  and  food,  while  other  spe- 
cies of  the  same  famUy  constitute  an  equally  im- 
portant resource  to  the  poor  on  the  west  coast  of 
South  America.  In  Aria  several  species  oigele- 
dium  are  made  use  of  to  render  more  palatable 
the  hot  and  biting  condiments  of  the  East.  Some 
undetermined  species  of  thb  fimiily  also  furnish 
the  materials  of  which  the  celebrated  edible  swal- 
lows' nests  are  composed.     It  b  remarked*  by 


Lamouroux,  that  three  species  of  swallows  con* 
struct  edible  nests,  two  of  which  build  at  a  dis- 
tance from  the  sea  coast,  and  use  the  sea  weed 
only  as  a  cement  for  other  matters.  The  nests 
of  Uie  third  are  consequently  most  esteemed,  and 
they  sell  for  nearly  their  weight  in  gold*  Qnh 
celaria  achenoides  b  highly  valued  for  food  in 
Ceylon  and  other  parts  of  Uie  coast,  and  bears  a 
great  resemblance  to  graceUuria  campreua,  a  q»e- 
cies  recently  discovered  on  the  British  coast^  and 
which  seems  to  be  little  inferior  to  it. 

It  b  not  to  man  alone  that  these  marine  vege- 
tables have  furnished  luxuries  or  resources  in 
times  of  scarcity.  Several  species  are  greedily 
sought  after  by  cattle,  especially  in  the  north 
of  Europe.  One  species,  rhodommia  paimaia, 
b  so  great  a  favourite  wiUi  sheep  and  goats,  that 
Bishop  Gunner  named  it  fucus  ovinus.  In  some 
of  the  Scottish  islands  horses,  cattle,  and  sheep, 
feed  principally  on  bladder  fiicus  during  the 
winter  months;  and  in  Gothland  it  is  commonl/ 
given  to  pigs:  other  common  species  constitute 
a  part  of  the  fodder  upon  which  the  cattle  are 
supported  in  Norway. 

Ilie  algse  are  also  of  service  in  medicine.  The 
Corsican  moss,  as  it  b  frequently  called,  b  a  na- 
tive of  the  Mediterranean,  and  was  at  one  time 
esteemed  as  a  vermi^ge.  The  most  important 
medical  use,  however,  derived  from  sea  weeds, 
b  their  affording  iodine,  which  may  be  obtained 
either  from  the  plants  directly,  or  after  they 
have  been  converted  into  kelp.  French  kelp, 
according  to  Sir  II.  Davy,  yields  more  iodine 
than  British;  and  frx)m  some  recent  experiments 
made  at  the  Cape  of  Good  Hope,  Uamtujtria 
buceindlis  b  found  to  contain  more  than  any 
European  algse.  Iodine  b  known  to  be  a  power- 
ful remedy  in  glandular  swellings  of  a  scrofu- 
lous nature,  as  also  in  cases  of  goitre^  or  swelling 
of  the  glands  of  the  neck.  The  burnt  sponge 
formerly  administered  in  similar  cases,  most 
probably  owed  its  eflicacy  to  the  iodine  it  con- 
tained; and  it  b  also  a  very  curious  &ct,  that 
the  stems  of  a  sea  weed  are  sold  in  the  shops 
and  chewed  by  the  inhabitants  of  South  America 
wherever  goitre  b  prevalent,  for  the  purpose  of 
cure.  Thb  remedy  b  termed  by  them  pclo  coto, 
literally  goitre  sHck. 

The  alg»  are  also  of  essential  service  in  the 
arts,  and  probably  farther  experience  will  daily 
render  them  more  so.  A  Chinese  sea  weed,  the 
fucus  tencupy  b  extensively  used  by  that  people 
as  a  glue  and  vambh.  Though  a  small  plant, 
the  quantity  annually  imported  at  Canton  from 
the  provinces  of  Fokien  and  Tchekiang  b  stated 
by  Mr  Turner  to  be  about  27,000  lbs.  It  b  sold 
at  Canton  for  6d.  or  8d.  per  lb.;  and  b  used  for 
all  those  purposes  for  which  we  apply  glue  and 
gum  Arabic.  The  Chinese  employ  it  chiefly  in 
the  manufiicture  of  lanthrona,  to  strengthen  or 
Mimish  the  pnpor;  and  sometime  to  thicken  or 
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gire  a  gioas  to  gauze  or  silk.  It  seems  probable 
also  that  this  is  the  principal  ingredient  in  the 
celebrated  gammy  matter  called  chin-ehou,  or 
hai-tsai,  in  China  and  Japan.  Windows  made 
mere!/  of  slips  of  bamboo  crossed  diagonally, 
hare  frequently  thin  lozen-shaped  interstices, 
vhollj  filled  with  this  transparent  gluten. 

But  it  is  in  the  manufacture  of  kelp,  for  the  use 
of  the  glass  maker  and  soap  boiler,  that  the  algae 
take  their  plaee  among  the  most  useful  y^^eta- 
bles.  Ahnoet  all  the  common  sea  weeds  may 
be  used  for  the  manufiicture  of  this  substance; 
but  the  most  Taluod  for  this  purpose  are  the 
fad,  generally  known  under  the  name  of  blad- 
der kelp.     The  fucus  tesieulotus^  nodoatis^  and 


a.  Fucui  TeidcakMTii;  b.  Laminuia. 

The  different  kinds  of  sea  tangle  are  the  lam- 
iearia  digitaia,  and  bulbosOy  himanthalia  lorea, 
ud  ekordaJUtim. 

The  manufacture  of  kelp  is  an  exceedingly 
smple  prooeflB.  The  sea  weed  is  cut  from  the 
rocks,  and  allowed  to  dry  partially  by  spreading 
it  on  the  beach.  It  is  then  taken  to  a  simple 
kiln  formed  by  a  hole  dug  a  few  feet  in  the 
siKi,  and  surrounded  with  rude  stones,  and  ig- 
nited; as  the  dry  sea  weed  gradually  consumes, 
more  is  added,  until  the  bottom  of  the  kiln  is 
filled  with  the  ashes  or  kelp,  which  is  a  dark 
brown  fursed-like  substance  of  a  half  glassy  as- 
pect, consisting  of  soda  mixed  with  many  im- 
f 'oritiea.  This  manufacture  was  introduced  into 
Scotland  and  its  islands  nearly  half  a  century 
after  it  had  been  established  in  France  and 
England.  The  first  cargo  exported  from  Orkney 
was  in  the  year  1722.  The  employment,  how- 
ever, being  new  to  the  inhabitants,  the  countr}' 
people  opposed  it  with  the  utmost  vehemence. 
Their  forefathers  had  never  thought  of  making 
kelp,  and  it  would  appear  that  they  themselves 
had  no  wish  to  render  their  posterity  wiser  in 
this  matter.  So  unanimous  and  violent  was  the 
resistance,  that  officers  of  justice  were  found 
oecesaory  to  protect  the  individuals  employed 
in  the  work;  and  several  trials  were  the  conse- 
f^iuence  of  those  outrages.  It  was  gravely  pleaded 
in  a  court  of  law,  on  the  part  of  the  defendants, 
that  the  suiTocating  smoke  that  issued  from  the 


kelp  kilns  would  sicken  or  kill  every  species  of 
fish  on  the  coast,  or  drive  them  into  Uie  ocean 
fax  beyond  the  reach  of  the  fishermen;  blast  the 
com  and  grass  on  their  farms;  introduce  diseases 
of  various  kinds;  and  smite  with  barrenness  their 
sheep,  horses,  and  cattle,  and  even  their  own 
families, — a  striking  instance  of  the  gross  preju- 
dice, indolence,  and  superstition  of  the  simple 
people  of  Orkney  in  those  days.  The  influen- 
tial individuals  who  had  commenced  the  manu- 
facture, succeeded  at  last  in  establishing  it;  and 
the  benefits  which  accrued  to  the  community 
soon  wrought  a  change  in  the  public  feeling. 
The  value  of  estates  possessing  a  sea  coast  well 
stocked  yriik  sea  weed,  rose  so  much  in  value, 
that  where  the  plants  did  not  grow  naturally, 
attempts  were  made,  and  not  without  success, 
to  cultivate  them  by  covering  the  sandy  bays 
with  hu^  stones.  By  this  method  a  crop  of 
sea  weed  has  been  obtained  in  about  three  years, 
the  sea  appearing  to  abound  every  where  with 
the  necessary  seeds.  During  the  years  1790  to 
1800,  the  annual  quantity  sometimes  made  was 
3000  tons;  and  as  the  price  was  then  from  £9  to 
j£10  per  ton,  the  manufacture  brought  into  the 
place  nearly  £30,000  Sterling  in  one  season. 
During  the  eighty  years  subsequent  to  its  intro- 
duction, the  total  value  amounted  to  £596,000 
Sterling.  Thus  in  the  space  of  eighty  years  tlie 
proprietors  of  those  islands,  whose  land  rent  did 
not  exceed  £8000  a  year,  had,  together  with  their 
tenants  and  servants,  received  in  addition  to  their 
incomes  the  enormous  sum  of  mora  than  half  a 
million.  In  the  Hebrides  also,  kelp  is  extensively 
manufactured.  "The  inhabitants  of  Canna," 
says  Dr  E.  D.  Clarke  in  1797,  *  Hke  those  of  the 
neighbouring  islands^  are  chiefly  occupied  in  the 
manufacture  of  kelp;  cattle  and  kelp  constitute, 
in  fact,  the  chief  objects  of  commerce  with  them. 
The  first  toast  usually  given  on  all  festive  occa- 
sions is  a  high  price  to  kelp  and  cattle.  In  this 
every  islander  is  interested,  and  it  is  always 
drank  with  evident  symptoms  of  sincerity.  The 
discovery  of  manufacturing  kelp  has  affected  a 
great  change  among  the  people,  whether  for  their 
advantage  or  not,  is  a  question  not  yet  decided. 
I  was  informed  in  Canna  that,  if  kelps  keep  its 
present  price,  Macdonald  of  Clanronald  will 
make  £6,000  Sterling,  and  Lord  Macdonald  no 
less  than  £10,000." 

During  the  course  of  the  late  war  kelp 
rose  to  £18,  £20,  and  even  £22  per  ton,  in 
consequence  of  the  interruption  to  the  impor- 
tation of  barilla,  and  the  pi-ofits  upon  it  dur- 
ing that  period  were  enormous.  The  price  has 
subsequently  fallen  by  degrees  to  £5  per  ton, 
and  the  sale  has  latterly  been  heavy  even  at  that 
rate.  This  was  to  be  attributed  at  first  to  the 
superior  qualities  of  the  Spanish  hariUa^  for  the 
purposes  of  glass  making  and  soap  boiling;  but 
more  recently  to  the  almost  entire  removal  of 
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the  duty  on  muriate  of  soda  or  common  salt. 
The  rock  salt  of  Cheshire,  which  now  bears  an 
insignificant  price,  is  submitted  to  a  chemical 
process,  by  means  of  which  the  soda  is  separated 
^m  the  muriatic  acid ;  and  this  is  found  to  answer 
so  completely  as  a  substitute  for  kelp,  that  the 
great  glass  manufacturers  of  Newcastle  are  sup- 
plied with  soda  thus  prepared.  So  pernicious, 
however,  are  the  fumes  of  the  muriatic  acid  gas 
which  issue  from  the  soda  works,  that  vegetation 
is  destroyed  to  a  conMderable  distance;  and  the 
proprietors  have  been  compelled  to  purchase  the 
ground  in  the  immediate  neighbourhood. 

The  number  of  people  tliatfind  occupation  in 
the  manufacture  of  kelp  is  so  great,  that  a  per- 
manent interruption  to  the  trade  would  be  a 
serious  evil.  In  the  Orkney  islands  alone,  the 
number  of  hands  employed  a  few  years  ago 
amounted  to  probably  20,000;  for  all  the  rural 
population  is  more  or  less  employed  in  the  busi- 
ness during  the  kelp  season.  Such  being  the 
case,  it  is  gratifying  to  find  that  the  Highland 
society  have  instituted  inquiries  regarding  the 
qualities  of  kelp  as  a  manure.  It  has  long  been 
known  that  common  sea  ware  is  extremely  val- 
uable for  that  purpose;  and  if  the  success  which 
has  attended  the  experiments  already  made  with 
kelp,  be  confirmed  by  additional  observation, 
the  manufacture  may  still  be  regarded  as  an  im- 
portant article  of  domestic  commerce. 

It  appears  from  communications  made  to  the 
highland  society,  that  the  past  success  has  been 
such  as  to  induce  Lord  I>undas  to  take  a  cargo 
of  fifty  tons  of  kelp  to  Yorkshire,  for  the  sole 
purpose  of  agricultural  experiments.  It  has 
been  tried  as  a  top  dressing,  and  singly,  or  in 
combination  with  other  manures,  on  com,  pas- 
ture, potatoes,  turnips,  &c.,  and  in  most  instances 
with  decided  good  effect.  The  committee  ap- 
pointed to  collect  the  result  of  the  experiments, 
are  inclined  to  think  that,  for  raising  green  crops 
it  would  be  better  to  compost  it  with  other  sub- 
stances; that  with  good  earth  or  moss,  and  a  little 
vegetable  or  animal  manure,  a  few  tons  of  kelp 
would  enable  a  farmer  to  extend  his  hrm  dung 
over  at  least  four  times  the  usual  quantity  of 
land.  A  very  curious  circumstance  is  mentioned 
by  Mr  M'Intosh,  who  tried  the  effects  of  kelp 
manure  on  potatoes,  at  Crossbasket  near  Glas- 
gow. A  severe  frost  which  occurred  in  Sep- 
tember injured  and  blackened  every  lot  of  po- 
tatoes to  M'hich  the  kelp  had  not  been  applied, 
while  the  kelp  lots  remained  in  perfect  foliage, 
even  when  the  respective  drills  were  contiguous. 
It  would  appear  that  the  soil  for  the  time  being 
had  acquired  a  property  equivalent  to  a  certain 
degree  of  atmospheric  temperature;  or  rather 
that  the  nourishment  absorbed  by  the  plants 
under  such  circumstances,  had  enabled  them  to 
resist  a  degree  of  cold  that  would  otherwise 
have  destroyed  them. 


The  alg«  grow  very  rapidly,  and  the  pro- 
duce is  fiar  less  exposed  to  casualities  than  the 
crc^s  of  the  agriculturist  in  so  precarious  a 
climate  as  that  of  the  Hebrides  and  Orkney 
islands.  While  in  some  places  the  sea  weed  is 
cut  only  every  third  year,  in  others,  e^>eciaUy 
where  there  are  strong  currents,  an  annual  har- 
vest may  be  obtained  without  injury.  The  ra- 
pidity of  growth  in  the  larger  algs,  is  indeed 
wonderful.  When  Mr  Stevenson  the  engineer 
was  erecting  a  lighthouse  on  the  Can*  rock,  in 
the  Plrth  of  Forth,  which  rock  is  about  sixty 
feet  long  and  twenty  broad,  and  only  uncovcroi 
at  low  water,  he  had  occasion  to  remaik  the 
quick  renewal  of  the  sea  tangle  with  which  it 
was  covered.  In  the  course  of  the  autumn  of 
1813  the  workmen  had  succeeded  in  clearing  out 
and  levelling  with  the  pick  and  axe  a  consider- 
able part  of  tfat  foundation  of  the  intended  bea- 
con, when,  in  the  beginning  of  November,  the 
operations  were  necessarily  abandoned  for  the 
winter.  At  this  time  the  rock  was  reduced  to 
a  bare  state;  the  coating  of  sea  weed  had  at  first 
he^i  cut  away  by  the  workmen;  the  roots  or 
bases  were  afterwards  trampled  by  their  feet; 
and  much  of  the  surface  of  the  rock  had  been 
chiselled.  Upon  returning  to  the  Carr,  in  May 
1814,  in  order  to  recommence  operations^  it  was 
matter  of  no  slight  surprise  to  find  the  surfece 
again  as  completely  invested  with  large  sea 
weeds  as  tfver  it  was;  although  little  more 
than  six  months  had  elapsed  since  the  work  had 
been  left  off,  when,  as  already  said,  the  rock  had 
been  cleared  of  weeds.  In  particular,  it  was 
observed  that  many  new  produced  specimens  of 
fucw  esculentus  measured  six  feet  in  length,  and 
were  already  furnished  with  the  small  appen- 
dages near  the  base  or  pinne,  which,  at  maturity, 
contain  the  seeds  of  tiie  plants.  The  common 
tangle  ^^as  generally  only  about  two  feet  long. 
It  may  be  observed  that  the  specimens  here  al- 
luded to,  were  taken  from  that  part  of  the  sur- 
fece  of  the  work  whidi  had  been  dressed  off^  with 
the  pick  and  chisel  the  preceding  autumn;  they 
had  therefore  grown  from  the  seed. 

Every  zone  of  the  earth  presents  a  peculiar  sys- 
tem of  existence;  and  it  is  said  that  after  a  space 
of  24®  of  latitude,  a  nearly  total  change  b  ob- 
served in  the  species  of  organized  beings,  and 
that  this  change  is  chiefly  owing  to  the  influence 
of  the  sun.  Lamouroux  remarks,  that  if  this 
holds  good,  as  is  certainly  the  case  in  phcraio- 
gamous  plants,  temperature  should  abo  exert 
some  corresponding  influence  upon  marine  vege- 
tation. It  is  beyond  doubt  that  the  algie  are 
found  upon  the  British  coasts  in  greatest  abun- 
dance during  the  summer  months,  and  in  un- 
usual luxuriance  during  hot  seasons.  It  is  pro- 
bable also,  the  same  author  observes,  that  these 
plants  may  be  acted  on  by  the  temperature  of 
the  water  at  greater  or  less  depths;  and  that  those 
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speciet  which  grow  at  the  bottom  of  the  ocean, 
majhaTv  aome  resemUanoe  to  those  of  the  polar 
drde.  On  the  shores  of  the  British  islands,  it 
is  flssjr  to  perceiTe  that  certain  qpecies  become 
more  plentifiil  and  luxuriant  as  we  trarel  from 
■orth  to  south;  and  on  the  other  hand,  that 
sevcnl  odien  occur  more  frequently,  and  in  a 
finer  state,  as  we  approach  the  north ;  while 
others  ^gain  poasess  too  extended  a  range  to  be 
infiaenoed  by  anj  change  of  temperature  between 
the  Dorthem  boundary  of  Scotland  and  the 
soath-westem  point  of  England.  The  researches 
•od  obsnrations  of  liunouroux  have  demon- 
atzated  satisfactorily  that  the  great  groups  of 
algs  do  affect  particular  temperatures  or  zones 
of  latitude,  though  some  genera  may  be  termed 
eooDopolite.  Thus  the  genus  codiumy  a  small 
gieeaiah  coloured  and  branched  algae,  and  the 
&mily  Ulvacec,  which  consist  of  extremely 
Uiio,  tnm^arent,  and  purplish  membranes,  are 
icaltawd  OTer  eyery  part  of  the  world.  Codium 
^maUciwm  is  found  in  the  Atlantic,  from  the 
diQies  of  Ei^land  and  Scotland  to  the  Cape  of 
Good  Hope  in  the  Pacific;  from  Nootka  Sound 
to  the  soQthem  coast  of  New  Holland.  It  abounds 
in  the  Mediterranean,  on  the  shores  of  France, 
Spain,  and  Africa,  and  is  common  in  the  Adri- 
■tie;  more  recently  it  has  also  been  brought  from 
the  coasts  of  Chili  and  Peru.  This  plant,  how- 
efer,  is  not  a  social  one,  to  make  use  of  a  term 
that  Homboldt  has  applied  to  some  phoenogam- 
OQS  ]dfiota.  It  grows  even  in  the  same  locality, 
IB  aiolitaiy  and  scattered  manner.  The  ulvacBOf^ 
oa  the  contrary,  are  stricdy  social,  and  preserve 
this  character  in  every  part  of  the  world.  They 
appear,  however,  to  attain  the  greatest  perfection 
ia  the  polar  and  temperate  zones.  That  they 
an  capable  of  sostaining  very  intense  cold,  is 
pvo^  by  die  fact  that  five  specimens  of  them 
^f^n  picked  up  in  high  latitudes  of  the  Arctic 
^icoDi  by  some  of  the  gentlemen  in  Captain 
^any*s  voyages.  The  FucoidecSy  comprehend- 
iii^  the  sea  tangles,  increase  as  we  leave  the  polar 
»oc,  especially  in  the  variety  of  species.  But 
the  natural  groups  into  which  they  are  separated, 
ue  strongly  marked  in  their  distribution.  The 
Act  flonryi  between  the  latitudes  66^*  and  44^; 
aad  according  to  Lamouroux,  are  rarely  seen 
nearer  to  the  equator  than  36^.  In  New  Hol- 
land, reniarii:able  alike  for  its  v^^ble  and  ani- 
^  productions,  a  distinct  group  of  qfgtoseiroB 
predominates,  as  remarkable  in  the  water  as  the 
aphylloiis  aeacim  are  on  land.  Their  stems  are 
oompresBed,  often  appearing  jointed:  the  branches 
apnng  fifom  the  flat  side  and  not  from  the  angles. 
"^  Bed  sea  is  full  of  another  &mily,  Bargassa^ 
of  idiich  several  iq»ecies,  consisting  of  small 
^^aoeked  and  dark  olive  green  plants,  are 
^■lauDQn  on  our  BriUsh  shores.  It  is  principally 
^  one  or  two  species  of  this  family  tiiat  the 
pf^^olar  name  of  gulf  toeed  is  applied  by  marin- 


ers. The  prodigious  accumulations  of  these 
plants  were  first  encountered  by  the  early  Por- 
tuguese navigators.  Columbus  compares  them 
to  extensive  inundated  meadows,  and  states, 
that  they  absolutely  retarded  the  progress  of  his 
vessels,  and  threw  the  stdlors  into  consternation. 
Such  accumulations  occur  on  each  side  of  the 
equator,  in  the  Atlantic,  Pacific,  and  Indian 
oceans;  but  the  sea  particularly  denominated 
Mer  do  SargasaOy  by  the  Portuguese,  stretches 
between  the  18th  and  22d  parallels  of  north  lati- 
tude, and  the  25th  and  40th  meridians  of  west 
longitude.  Humboldt  describes  the  two  banks 
of  sea  weed  that  occur  in  the  great  basin  of  the 
northern  Atlantic  ocean.  ^'The  most  extensive 
is  a  little  west  of  the  meridian  of  Fayal,  one  of 
the  Azores,  between  latitude  25®  and  36°.  Vessels 
returning  to  Europe,  either  from  Monte  Video 
or  the  Cape  of  Good  Hope,  cross  the  bank  nearly 
at  an  equal  distance  from  the  Antilles  and  Can- 
aries. The  other  occupies  a  much  smaller  space, 
between  22®  and  26®,  eighty  leagues  west  of  the 
meridian  of  the  Bahama  islands.  It  is  generally 
traversed  by  vessels  on  the  passage  from  the 
Caicos  to  the  Bermudas."  That  these  plants  are 
produced  within  the  tropics,  there  can  hardly 
be  a  question;  but  at  what  depth  they  vegetate 
is  still  involved  in  obscurity.  Neither  is  it 
clearly  ascertmned  why  the  banks  of  weed  should 
always  occur  in  the  same  places.  The  supposi- 
tion that  they  proceed  with  the  gulf  stream, 
from  the  gulf  of  Mexico,  whence  the  name  of 
gtdf  weed,  is  now  exploded.  It  is  evident  that 
the  gulf  stream  would  convey  them  rather  to 
the  banks  of  Newfoundland  th^  to  the  latitudes 
in  which  they  usually  occur;  and  it  could  not, 
in  any  case,  accumulate  them  to  the  south  of 
the  Azores. 

Some  of  the  algse  prefer  the  southern  sides 
of  rocks;  others  affect  an  eastern,  western,  or 
northern  exposure;  but  they  change  their  posi- 
tion according  to  the  difference  of  latitude,  those 
which  are  found  on  the  southern  side,  in  cold 
climates,  being  generally  seen  on  the  northern 
in  the  warmer  and  temperate  regions.  Certain 
species  live  near  the  sur&ce,  and  dose  to  the 
sea  beach;  others  at  various  degrees  of  depth. 
The  first  would  seem  to  enjoy  the  regular  ex- 
posure to  light  and  heat  which  they  experience 
during  the  turnings  of  the  tide:  the  second,  on 
the  contrary,  show  the  influence  of  the  atmos- 
phere; and  growing  and  fructifying  in  depths 
where  the  light  can  scarcely  ever  penetrate,  they 
bear,  without  receiving  any  injury,  both  the  enor- 
mous column  of  water  which  constantly  presses 
upon  them,  and  the  severe  cold  which  exists  in 
those  regions.  There  are  even  parasitical  alg« 
which  grow  indifferently  upon  all  the  others,  and 
some  which  only  affect  peculiar  species.  Many 
sea  weeds  prefer  such  spots  as  are  exposed  to  the 
fury  of  the  waves,  and  the  action  of  the  current, 
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^here  they  are  perpetually  floating  in  an  agi- 
tated medium;  others  dwell  in  the  hollows  of 
rock,  or  in  the  marine  gulfs,  where  the  water  is 
generally  calm.  The  lapse  of  a  few  days  puts  a 
period  to  the  existence  of  some  kinds,  while  the 
tempests  of  successive  winters  fail  to  destroy 
others.  The  general  aspect  is  apt  to  change  in 
several  individuals,  so  that  were  it  not  for  more 
stable  characters  derivable  from  their  fructifica- 
tion and  texture,  they  might  be  mistaken  for 
new  species.  A  number  of  the  more  delicate 
marine  plants  are  quickly  destroyed  by  a  re- 
moval from  their  native  place  of  growth;  but 
the  greater  proportion  being  coriaceous,  and  in- 
soluble in  salt  water,  live  for  a  length  of  time 
in  different  situations;  and  it  b  not  uncommon 
to  find  upon  our  own  shores  the  algse  of  the 
most  distant  regions  which  have  traversed  the 
ocean,  and  yet  remain  unchanged  in  their  general 
appearance.  From  these  circumstances  it  bears 
a  necessary  inference,  that  it  is  not  all  the  algae 
that  are  found  in  any  country  which  may  be 
said  to  belong  to  that  country. 

But  there  are  few  kinds  of  sea  weed  that  pre- 
fer any  particular  spot,  or  show  a  predilection 
of  one  substance  over  another  whereon  to  fix. 
Deriving  no  nutriment  from  the  roots  or  points 
of  attachment,  they  need  nothing  fiirther  than 
a  temporary  support.  Tims  they  cling  indis- 
criminately to  any  solid  marine  body,  equally 
to  granitic  and  calcareous  rocks,  to  floating  or 
sunken  pieces  of  wood,  to  the  bones  of  terres- 
trial or  marine  animals,  to  shells  or  pol3rpi. 
Notwithstanding  that  very  highly  respectable 
naturalists  have  averred  that  the  growth  of  these 
plants  proceeds  with  most  vigour  on  such  and 
such  substances,  on  some  or  other  peculiar  rock 
in  the  vicinity  of  rivers,  or  in  the  open  sea,  it 
lias  been  fully  ascertained,  says  Dr  Hooker,  by 
a  great  number  of  observations,  that  marine 
weeds  do  grow  with  equal  vigour,  though  planted 
upon  rocks  or  substances  of  very  different  na- 
tures; and  that,  if  we  except  some  few  uhag, 
which  affect  brackish  water,  those  which  vege- 
tate in  situations  where  fresh  water  mingles  with 
the  salt,  are  generally  bleached,  produce  little  or 
no  fructification,  have  a  thin  and  weak  texture, 
and  contain  but  little  soda.  The  qualities  re- 
quisite for  tlieir  different  uses  are  only  found 
united  in  such  sea  weeds  as  grow  in  pure  salt 
water,  where  they  have  found  a  spot  which  is 
sufliciently  tcnaceous  to  fix  them  in  that  zone 
of  habitation  which  they  prefer.  Some  kinds 
certainly  prefer  sand  or  mud;  but  then  their 
roots  become  elongated  and  strike  deep,  till  they 
meet  with  some  stone  or  shell,  or  other  body, 
which  may  serve  them  as  a  point  of  attachment, 
and  offer  Uie  requisite  degree  of  resistance. 

If  the  nature  of  the  bottom  appears  indifiierent 
in  a  great  measure,  to  marine  plants,  it  is  not  so 
with  the  level  which  they  select  in  the  ocean. 


or  with  the  distance  of  their  birth  place  from 
the  surface.  Every  species  of  maritime  v^e- 
tables  appears  to  make  choice  to  as  great  an  ex- 
tent as  the  terrestrial  kinds  of  certain  zones  or 
regions  of  different  depths  in  the  sea;  places 
where  the  superincumbent  weight  of  water,  and 
the  relative  proportions  of  light  and  heat,  are 
adapted  to  its  peculiar  organs.  Those  individuals 
which  are  found  towards  the  centre  of  their 
proper  zone,  contain  all  the  elements  requiate 
for  their  perfect  development,  and  generally  show 
an  active  state  of  v^tation:  they  are  vigorous; 
they  fructify  at  the  season  suitable  to  their  de- 
gree of  inmiersion;  while  those  that  grow  at  the 
extreme  limit,  or  out  of  the  bounds  of  this  same 
zone,  prove  languishing,  fructify  imperfectly, 
are  always  covered  with  marine  animals,  which 
destroy  them,  and  live  but  a  short  time  in  com- 
parison with  their  better  situated  oongeno^ 
The  seeds  which  escape  from  these  plants  would 
appear  by  their  various  specific  weights  to  gain 
an  equilibrium  equivalent  to  the  column  of 
water  which  they  displace;  or,  in  other  words, 
to  float  in  that  peculiar  zone  which  the  fiiture 
algsB  would  prefer  to  inhabit.  Those  which  be- 
come developed  either  above  or  below  it,  aie 
inevitably  driven  from  their  spot  of  nature  or 
of  election,  by  the  agitation  in  the  waves  at  the 
vicinity  of  the  coasts. 

Lower  down  than  100  feet  from  the  surfiioe 
of  the  sea,  taking  a  medium  between  the  high 
and  the  low  tides,  it  is  rare  to  find  living  sea 
weeds  in  the  gulf  of  Gascony,  and  even  these 
are  attached  to  portions  of  rock  severed  from 
more  elevated  rocks,  and  before  long  they  inevi- 
tably perish.  It  may  be  observed  that  the  deeper 
we  explore  the  waters  of  the  ocean,  the  fewer 
will  the  number  of  plants  appear;  and  the  more 
numerous  the  polypi^  or  plant-like  animals. 
Thus,  below  the  depth  of  forty  feet  y^j  few 
tdvas  are  found;  beyond  sixty  feet  no  living 
cermium;  and  after  having  descended  to  the  depth 
of  100  feet,  not  a  fttcus  is  to  be  seen,  and  vege- 
table objects  entirely  disappear. 

The  laminarimy  among  which  are  the  giants 
of  the  marine  flora,  exhibit,  in  a  general  view, 
a  tolerably  decided  geographical  distribution. 
This  family  predominates  from  the  40th^  to  the 
Ofith**  of  latitude;  while  another  family,  the 
macrocysUs^  seem  to  extend  from  the  equator  to 
about  the  45th®  of  south  latitude. 

The  iaminaria  digitata  is  the  well  known 
tangle  so  abundant  on  the  British  coasts.  The 
stem  is  from  one  to  six  feet  in  length,  and  from 
a  half  to  two  inches  in  diameter;  solid,  very 
tough,  and  in  old  plants  woody,  expanding  at 
the  top  into  a  fiat  frond,  one  to  five  feet  or  mor^ 
in  length,  and  about  nine  to  twelve  inches  in 
width.  In  England  it  is  known  by  the  name 
of  sea  girdles.  In  Scotland,  where  the  tender 
stalks  of  the  young  fronds  are  eaten,  it  is  called 
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ioMffk;  in  Orkney  it  b  known  as  red  taare,  and 
is  the  ttat-mkara,  or  sea  weed  of  the  Scotch 
higUanders.  Bishop  Gunner  mentions,  that  the 
fronds  and  stems  of  young  plants  are  boiled  and 
giTcn  to  the  cattle  in  Nordland.  On  many  parts 
of  the  British  coast  it  is  collected  and  thrown 
in  heapa^  and  in  a  putrescent  state,  extensively 
used  as  a  manure.  The  dried  stalks  serve  the 
inhabitants  of  the  Orkney  islands  and  the  coast 
of  Brittany  for  fuel.  In  Scotland,  says  Dr  Neil, 
the  stems  are  sometimes  put  to  rather  an  unex- 
pected use,  the  making  of  knife  handles.  A 
pretty  thick  stem  is  selected  and  cut  into  pieces 
about  four  inches  long;  into  these,  while  fresh, 
are  stuck  blades  of  knives,  such  as  gardeners  use 
for  pruning  and  grafting.  As  the  stem  dries  it 
contncts  and  hardens,  closely  and  firmly  em- 
bracing the  hilt  of  the  blade.  In  the  course  of 
some  months  the  handles  become  quite  firm,  and 
rery  hard  and  shriveUed,  so  that  when  tipt  with 
i&etal,  they  are  hardly  to  be  distinguished  from 
hart's  horn. 

The  Utminaria  eseuUnta  is  the  hadderlock  or 
hm-ware  of  Scotland,  and  the  honey-ware  of 
Orkney.  The  stem  is  about  the  thickness  of  a 
guoee  quill,  from  four  to  eight  inches  long;  from 
this  stem  proceeds  the  frond,  extending  from 
three  to  twenty  feet  in  length;  a  continuation  of 
the  stem  forms  the  midrib,  and  on  each  side  is 
a  thin' membrane  from  two  to  four  inches  in 
width.  The  midrib  of  tlie  stem  is  eaten  in  the 
Mme  way  as  the  sea  tangle;  and  this  species  is 
also  employed  as  a  manure. 
Padina  pavcnia.    Many  of  the  algs  are  of  a 


very  beautiful  structure,  few,  perhaps,  more  so 
Ihu  this  plant.  The  whole  is  beautif^y  marked 
rith  concentric  xonee,  and  when  growing  in  the 
water,  it  decomposes  the  sun's  rays,  so  as  to  as- 
inme  an  iridescent  appearance. 
The  apedes  represented  in  the  Plate  of  Alge 


are: 


i£  I  Paetis  Tedcaloraa 

5.  Fiicos  digitatns 

4.  LtininarU  eacnlenta 
5. debUia 

6.  HlmKkthalia  lorea 

7.  HaUdryi  aUiqiuMa 

8.  licUoia  oorfiois 


9.  Liohmia  pygn^a 

10.  SargasBum 

11.  Halyaeris  polypodioides 

12.  Halymenia  ligulata 

13.  Enteromorpha  compreaaa 

14.  Odoathalia  dentaU 

15.  Phyllophera  mbens 

16.  Padina  pavonia 

17.  Desmarestia  ligulata 
la  Diotyota 

19.  Diolyota  dichotoma 

20.  Foatellaria 

21.  ChondruB  erispua 

Fungi  are  extremely  variable  in  their  form, 
consistence,  and  colour.  They  are  fleshy  or  corky 
bodies,  having  sometimes  a  form  which  may  be  • 
compared  to  that  of  an  umbrella ;  in  other  words, 
composed  of  a  pileiu  or  head,  which  is  generally 
convex,  and  is  furnished  beneath  with  perpen- 
dicular laminas  or  gills,  a  central  or  lateral  stalk, 
at  the  top  of  which  is  a  circular  membrane  or 
anntdusy  which  stretches  along  the  circumfer- 
ence of  the  pileus.  The  whole  mushroom  is 
sometimes  covered,  previous  to  its  development, 
by  a  kind  of  membranous  bag,  complete  or  in- 
complete, which  is  named  tlie  volva;  at  other 
times  they  are  globular,  ovoidal,  or  elongated 
masses,  cup-shaped  bodies,  simple  or  articulated 
filaments,  coralliform  trunks,  or  bodies  irregu- 
larly branched  in  the  manner  of  coral,  and  of 
extremely  variable  colours,  sometimes  presenting 
the  most  lively  tints ;  but  their  internal  tissue, 
which  consists  of  irregular  ceUs,  is  never  green. 
The  sporules,  or  reproductive  parts,  are  some- 
times naked,  sometimes  inclosed  in  a  kind  of 
small  capsules  named  theccg.  They  are  either 
scattered  at  the  surface  of  the  fungus,  or  enve- 
loped in  Aperidium  or  receptacle,  which  is  fleshy, 
membranous,  or  hard  and  woody.  They  are  in 
general  parasitical  plants,  which  grow  either  on 
other  v^tables  still  living,  or  in  organic  sub- 
stances in  a  state  of  putridity,  at  the  surface,  or 
in  the  interior  of  the  ground.  They  are,  for  the 
most  part,  of  extremely  quick  growth,  and  their 
duration  is  often  as  fugitive ;  but  some,  as  the 
boletusy  vegetate  slowly,  and  for  several  succes- 
sive years.  A  very  small  number  of  species  grow 
in  water. 

The  fungi  form  several  natund  groups,  which 
some  authors  consider  as  distinct  fiunilies.  These 
groups  are  the  following : 

1.  Fungi  or  mushrooms  properly  so  called: 
fleshy,  corky,  or  woody  plants,  having  the  spo- 
rules placed  in  capsules,  which  form  collectively 
a  membrane,  variously  folded,  and  covering  the 
surface  of  the  fungus  in  whole  or  in  part,  as 
agaricusy  boletus^  merulitUy  morchtlla,  ckivaria, 

2.  The  Ltcoperdac&s  are  formed  of  a  fleshy 
or  membranous  peridium,  at  first  closed,  but  af- 
terwards opening  and  containing  naked  sporules, 
without  capsules,  and  escaping  from  the  peri- 
dium or  receptacle  under  the  form  of  powder. 
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such  as  lycoperdon^  ffeastrttm,  stemonitiSy  desmo- 
dium. 

3.  The  Htpoxtlejs,  which  have  the  appear- 
ance of  tubercles  or  conceptacles^  of  very  diver- 
sified forms,  opening  by  a  fissure  or  pore,  and 
containing,  in  a  kind  of  gelatinous  pulp,  small 
capsules  (thecas)  full  of  sporules,  as  hysteriumy 
sphceria,  erysiphe. 

4.  The  MucBDiNEiB. —  Branched  filaments 
crossing  each  other,  and  bearing  sporules  desti- 
tute of  capsules,  such  as  aU  the  species  of  mucor, 
and  the  numerous  genera  into  which  they  have 
been  formed. 

5.  The  Uredixejc — ^The  sporules  are  con- 
tained in  capsules,  which  are  either  free,  or  placed 
without  order  upon  the  surface  of  a  filamentous 
or  pulverulent  basis,  as  the  t§redo. 

The  &mily  of  fiingi  is  distinguished  from  those 
of  the  alge  and  lichens  by  the  absence  of  any 
kind  of  &ond  or  crust  beaiing  the  organs  of  fruc- 
tification. 

The  fiingi  have  in  general  the  characteristics 
of  vegetable  bodies,  yet,  when  analyzed,  they 
yield  the  same  products  as  animal  matter,  among 
the  rest  nitrogen,  and  in  a  state  of  putre&ction, 
give  out  a  simile  odour.  Ammonia,  the  phos- 
phoric salts,  and  albumen,  very  analogous  to  that 
of  animals,  are  found  in  Uie  fangi.  It  might  be 
supposed  that  such  substances  are  highly  nutri- 
tious; this,  however,  is  not  the  case,  as  they  are 
among  the  most  indigestible  matters  of  food. 
Most  of  them  are  of  a  highly  poisonous  nature ; 
and  even  those  kinds  which,  in  particular  situa^ 
tions,  are  harmless,  become  poisonous  by  a  change 
of  soil.  They  difi^er  from  many  noxious  vegeta- 
bles in  this,  that  their  poison  cannot  be  separated 
by  boiling,  or  even  by  distillation,  which  has 
been  proved  by  the  experiments  of  Parmentier. 
The  fimgi  thrive  best  in  the  decomposing  mass 
of  vegetable  bodies.  Their  seeds  are  exceedingly 
minute,  and  not  easily  detected  even  by  the  aid 
of  the  microscope,  and  therefore  may  be  present 
in  almost  every  organic  product,  in  the  vessels, 
fluids,  and  solid  parts  of  both  plants  and  animals. 
We  have  already  alluded  to  the  minute  fungi 
in  bread  and  fruits,  constituting  what  id  com- 
monly called  blue  mould  (page  5).  These  arise 
from  innumeral)le  minute  seeds  floating  about  in 
the  atmosphere,  or  even  carried  along  with  the 
circulating  fluids  of  plants  or  animab.  The  in- 
stant vitality  ceases  in  them,  the  seeds  of  the 
fungi  come  into  action.  Accordingly,  many 
species  are  most  abundant  in  autumn,  in  rank 
and  shady  places,  and  in  rainy  weather,  when 
decayed  plants  and  insects  may  be  presumed 
roost  to  abound. 

This  class  of  plants  is  still  very  imperfectly 
understood,  and  the  phenomena  attendant  on 
their  mode  of  growth  cannot  be  very  well  ex- 
plained. Thus,  as  already  remarked,  locality 
has  a  marked  influence  on  the  nature  of  their 


juices,  for  it  has  been  found,  by  fatal  experience, 
that  some  species  which  are  perfectly  harmless 
when  raised  in  open  meadows  and  pasture  lands, 
become  virulently  poisonous  when  they  grow  in 
contact  with  stagnant  water,  or  putrescent  ani- 
mal and  vegetable  substances.    What  the  polaon 
in  fungi  may  be,  has  not  yet  been  accurately  as- 
certained.   Some  of  the  boletiy  which  have  the 
under  sides  of  the  caps  formed  of  tubes  instead 
of  gills,  yield  even  spontaneously  crystals  of 
oxalic  acid,  and  others,  as  the  champi^mcu^  are 
supposed  to  oontidn  prussic  acid.    The  nutritiTe 
part  seems  to  reside  in  the  fungitiy  and  the  poison 
and  flavour  in  the  acid,  or  at  least  in  the  juices 
of  which  the  acid  forms  a  part.    Fungin  is  white, 
soft,  and  insipid.    When  burnt  it  smells  like 
bread,  and  by  distillation  it  yields  a  brown  oil, 
water,  ammonia,  and  charcoal.     The  charcoal 
contains  phosphate  of  lime,  some  silica,  with 
traces  of  phosphate  of  alumina,  carbonate  of 
lime,  and  sulphuretted  hydrogen.    Fungin,  ob- 
tained from  whatever  species  of  fungi,  has  all 
these  characteristics.      This  composition  shows 
that  it  combines  the  nature  of  vegetable  and  of 
animal  matter;  and  when  it  is  allowed  to  pu- 
trefy in  water,  it  has  first  the  odour  of  putrefy- 
ing vegetable  gluten,  and  then  that  of  a  putrid 
animal  substance.     BoUtic  acid  ciystallizes  in 
the  form  of  irregular  white  prisms,  dpes  not 
alter  when  exposed  to  the  dr,  is  soluble  in  45 
times  its  weight  of  alcohol,  and  80  times  its 
weight  of  water,  at  the  temperature  of  68**.    Iti 
taste  is  somewhat  dmilar  to  that  of  cream  of  tar- 
tar.   The  propagation  and  growth  of  the  fungi 
are  among  the  most  curious  subjects  in  the  eco- 
nomy of  nature.    Their  seeds  or  germs,  too  mi- 
nute in  general  to  be  injured  by  any  mechanical 
means,  and  having  the  power  of  resisting  any 
common  chemical  process,  remain  in  the  earth, 
or  in  the  vegetable  substances,  for  an  unlimited 
period  of  time ;  and  they  pass  through  the  di- 
gestive oigans  of  animals,  or  endure  the  action 
of  heat,  without  sustaining  the  smallest  injury'. 
This  is  exemplified  in  paste  made  of  flour,  which 
produces  mould  or  a  species  of  fungi,  as  indeed 
does  almost  every  v^^etable  and  animal  sub- 
stance when  it  arrives  at  a  certain  stage  of  de- 
cay ;  and  thb  development  is  only  prevented  by 
the  action  of  the  more  active  metallic  salts.   The 
fungi  themselves,  when  they  decay,  are,  as  well 
as  extraneous  substances,  subject  in  their  turn 
to  the  attacks  of  ether  fVmgi.      Montagu  men- 
tions a  case  in  which  the  membrane  that  sepa- 
rates the  lungs  of  an  animal  from  the  rest  of  the 
intestines,  were  covered  with  blue  mould,  even 
before  death ;  but  the  membrane  itself  was  dis- 
eased, and  the  surface  dead.    Minute  fungi  have 
been  found  growing  from  the  bodies  of  living 
flies. 

The  quick  growth  of  fiingi  is  as  wonderful  as 
the  length  of  time  they  survive,  and  the  nume- 
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rout  dtDgen  which  they  will  insist  while  they 
continiie  in  the  dormant  state.     To  spring  up 

'^  like  a  mushroom  in  a  night,"  Is  a  scriptural 
mode  of  expressing  celerity,  which  accords  won- 
dcrfdDy  with  ohsenration.  Mr  Sowerby  re- 
mariu,  "  I  haTB  often  placed  specimens  of  the 
pkailm  eamnus  by  a  window  over  night,  while 
in  the  ^-fi>nn,  and  they  have  been  fully  grown 
by  the  morning;"  while  he  adds,  "they  have 
never  grown  with  me  in  the  day  time."  From 
this  and  other  analogous  experiments  it  is  not 
too  wild  a  q)eculation  to  suppose,  that  if  placed 
in  the  requisite  circumstances  as  regards  tempera- 
ture, moisture,  and  absence  of  light,  the  whole 
earth  would  q)eedily  be  overrun  with  fungi. 
These  sobetanoes  sometimes  grow  in  a  singular 
Dttzmer,  a  remarkable  inatance  of  which  is  fur- 
mshed  in  the  fiuiy  rings,  which  are  found  chiefly 
ijHMi  diy  downs^  and  which  are  circles  perfectly 
regular  when  the  surface  is  uniform ;  but  vanish- 
ing when  they  come  to  gravel  or  marsh.  On 
these  rings  an  innumerable  array  of  fungi  spring 
up  hi  tli  latter  end  of  summer.  When  the 
ftmgi  are  in  progress  the  grass  withers,  and  the 
ring  has  the  appearance  of  having  been  trodden 
by  invkibk  feet;  hence  its  name.  The  distinc- 
tion is  however  only  temporary,  for  by  the  time 
tlttt  the  rest  of  the  grass  b  withered,  that  in  the 
^wy  path  becomes  green  and  vigorous,  and  a 
Dew  circle  is  formed  next  season  immediately 
outride.  When  two  rings  meet  they  do  not  cross 
eadi  other,  but  unite,  and  gradually  become  an 
ovil;  but  if  a  circle  be  interrupted  by  any  small 
obatade,  such  as  a  tree  or  a  stone,  it  will  unite 
iigun  on  the  other  side.  These  rings  are  formed 
by  various  species  of  mushrooms,  and  also  by 
wn»  of  the  fyeoperdonsy  or  pufF  balls;  but  the 
caoae  of  Uie  circular  formation  has  not  been  satis- 
^ctorily  explained.  It  would  seem  that  the 
gnund  which  has  produced  one  crop  of  fungi  is 
not  immediately  fit  for  the  production  of  another, 
and  thus  the  annual  sowing  is  outwards.  It  also 
appears  that  the  decayed  matter  of  the  fungi  is 
&Tonrable  to  the  grass  by  which  it  is  succeeded. 

The  kinds  of  fungi  which  are  used  as  articles 
of  diet  in  Britain  are  the  truffle,  the  morel,  and 
wme  ^ecies  of  mushroom ;  but  in  other  coun- 
triei^  and  especially  in  Russia,  most  species  are 
«ten,  even  Uiose  which  in  Britain  are  the  most 
<ldeterious,  or  at  least  the  most  acrid. 

The  Trt^  ("tuber  cibariumj,  is  found  grow- 
^  in  clusters,  some  inches  under  the  sarhce  of 
the  ground,  in  a  soil  which  is  composed  of  clay 
^  sand.  It  is  nearly  spherical,  and  without 
any  visible  root,  of  a  dark  colour,  approaching 
to  blaek,  and  studded  over  with  pyramidal  tu- 
bercles. The  internal  part  is  firm,  and  grained 
with  serpentine  lines.  Its  colour  is  white  when 
young;  but  becomes  black  from  age,  Natural- 
ut«  who  have  examined  its  structure  with  mi- 
croscopic attention,  affirm  that  minute  oval  cap- 


sules, each  containing  from  three  to  four  seeds, 
are  embedded  in  its  substance.  Truffles  are  na- 
tives of  the  woods  both  of  Scotland  and  England ; 
but  they  are  not  produced  in  the  same  abun- 
dance, nor  do  they  attain  to  equal  perfection, 
with  those  which  grow  in  some  parts  of  the  con- 
tinent, and  especially  in  Italy.  When  of  more 
than  three  or  four  ounces  in  weight,  they  are 
considered  large  for  the  production  of  this  coun- 
try ;  but  it  is  said  that  in  Italy  some  are  occa- 
donally  found  weighing  from  eight  to  fourteen 
pounds.  Since  there  is  no  appearance  to  indi- 
cate the  particular  spot  where  the  truffles  lie 
concealed,  man  calls  the  sagacious  dog  to  assist 
him  in  his  search  after  these  subterranean  deli- 
cacies. With  much  pains  this  animal  has  been 
trained  to  discover  them  by  the  scent ;  if  success- 
ful, he  barks  and  scratches  the  ground,  when  the 
gatherer  follows  and  digs  up  the  object  of  his 
pursuit.  TrufiSes  are  used,  like  muslirooms,  as 
an  ingredient  in  certain  high-seasoned  dishes. 
They  are  esteemed  the  best  of  the  ftmgi ;  but  are 
confined  in  their  locality,  and  have  not  hitherto 
been  distributed  by  artificial  culture.  They  ai*e 
conunon  in  the  downs  of  Wiltshire,  Hampshire, 
and  Kent. 

The  Morel  f phallus  esculentusj,  see  Plate  III. 
fig.  3,  b  a  spheroid,  hollow  within,  reticulated 
with  irregular  sinuses  on  the  surface,  and  of  a 
yeUowish  colour,  standing  on  a  smooth  white 
stalk,  the  whole  rising  to  the  Iieiglit  of  about 
four  inches,  llie  substance  when  recent  is  wax- 
like and  friable.  It  is  used  in  the  same  manner 
as  truffles,  and  when  gathered  dry,  will  keep  for 
several  months.  The  morel  is  a  native  of  Bri- 
tain, growing  in  damp  woods  and  moist  pastures, 
and  coming  to  peifection  in  May  or  June.  Gle- 
ditch  mentions,  that  in  some  woods  in  Germany 
this  fungus  had  been  found  in  tlie  greatest  per- 
fection in  those  parts  M-here  charcoal  had  been 
made.  Acting  upon  this  hint,  the  morel  gath- 
erers were  accustomed  ta  make  fires  in  certain 
spots  in  the  thicket ;  but  these  were  sometimes 
attended  with  such  serious  consequences,  that 
the  magistrates  found  it  necessary  to  interfere 
and  forbid  the  practice.  The  morel  is  not,  like 
the  mushroom,  made  an  object  of  culture ;  but 
Lightfoot  says  that  he  has  raised  it  from  seed; 
There  is  a  fungus  in  Terra  del  Fuego  which  af- 
fords a  staple  article  of  food  to  the  aborigines, 
and  which  is  thus  described  by  "iHr  Darwin :  It 
is  globular,  of  a  bright  yellow  colour,  of  about 
the  size  of  a  small  apple,  and  it  adheres  in  vast 
numbers  to  the  bark  of  the  birch  trees.  It  pro- 
bably forms  a  new  genus  allied  to  the  morel. 
In  the  young  state  it  is  elastio  and  turgid,  from 
being  charged  with  moisture.  The  internal  skin 
is  smooth,  yet  slightly  marked  with  small  circu- 
lar pits,  like  those  fVom  the  small  pox.  When 
cut  in  two,  the  inside  is  seen  to  consist  of  a  white 
fleshy  substance,  which,  viewed  under  a  high 
2  B 

Digitized  by  VjOOQIC 


194 


UISTORY  OF  THE  VEGETABLE  KINGDOM. 


power,  resembles,  from  the  nnmeronB  thread- 
like cylinders,  vermicelli.  Close  beneath  the 
surface,  cup-shaped  balls,  about  one-twelfth  of 
an  inch  in  diameter,  are  arranged  at  r^iilar  in- 
tervals. These  cups  are  filled  with  a  slightly 
adhesive,  yet  elastic,  colourless,  quite  transparent 
matter,  and  from  the  latter  character  they  at 
first  appeared  empty.  These  little  gelatinous 
balls  could  be  easily  detached  from  the  surround- 
ing mass,  except  at  the  upper  extremity,  where 
the  edge  divided  itself  into  threads,  which 
mingled  with  the  rest  of  the  vermieelli-like  mass. 
The  external  skin,  directly  above  each  of  the 
balls,  is  filled,  and  as  the  fungus  grows  old  it  is 
ruptured,  and  the  gelatinous  mass,  which  no 
doubt  contains  the  sporules,  is  disseminated. 
After  this  process  of  fructification  has  taken 
place,  the  whole  surface  becomes  honey-combed 
with  empty  cells,  and  the  fungus  shrinks  and 
grows  together.  In  this  state  it  is  eaten  by  the 
natives  in  large  quantities  uncooked,  and  when 
well  chewed,  has  a  mucilaginous  and  slightly 
sweet  taste,  together  wiih  a  faint  odour  like  that 
of  a  mushroom.  Excepting  a  few  berries  of  a 
dwarf  arbutus,  which  need  hardly  be  taken  into 
the  account,  these  poor  savages  never  eat  any 
other  v^^etable  food  besides  this  fungus.  In 
New  Zealand  the  root  of  the  fern  was  consumed 
in  lai^  quantities  before  the  introduction  of  the 
potatoe.  At  the  present  day  probably  Terra  del 
Fuego  is  the  only  country  in  the  world  where  a 
cryptogamio  plant  affords  a  staple  article  of  food. 
The  Mu^room  (agaricm  campettrisj,  Plate 
III.  ^g,  2.  This  well  known  substance  is  com- 
mon in  Britain,  as  well  as  in  most  parts  of  the 
world.  It  is  found  throughout  Europe,  even  in 
Lapland ;  in  Asia  as  far  as  Japan,  in  Africa  and 
America.  It  is  the  only  species  of  mushroom 
cultivated  as  an  article  of  food  in  this  countiy. 
As  some  other  poisonous  kinds  resemble  it  nearly, 
a  minute  description  may  not  be  without  its  use. 
The  stem  of  the  edible  mushroom  is  short,  solid, 
and  white,  marked  a  little  below  the  cup  with 
a  prominent  ring,  the  remains  of  the  curtain 
which  covers  the  gills  in  their  early  stage.  The 
cup  is  at  first  white,  regularly  convex,  and  a 
little  turned  in  at  the  edge.  Ajb  it  advances  in 
growth,  the  sur&ce  becomes  brown,  scaly,  and 
flattened.  The  flesh  is  white,  firm,  and  solid  ; 
the  gills  are  loose,  reaching  to  the  stem  on  all 
sides,  but  not  touching  it.  When  young,  these 
are  of  a  pinky  red ;  but  change  to  a  livid  colour 
about  the  same  time  that  the  cup  alters  its  form, 
and  the  upper  surface  also  changes  colour.  The 
latter  circumstances  distinguish  it  in  this  stage 
from  tlie  dark  gilled  toadstool,  with  which  it 
might  otherwise  be  confounded.  This  is  the 
champipnon  of  the  French,  and  the  praUoIe  of 
the  Italians.  It  was  well  known  and  highly  es- 
teemed by  the  ancients.  This  species  varies  much 
in  size,  from  two  to  eight  or  nine  inches  in  dia- 


meter. In  some  parts  of  the  northern  coooties 
of  England  a  mushroom  was  gathered  which 
measured  thirty-four  inches  in  cireomference, 
and  weighed  upvrards  of  a  pound ;  another  mea- 
sured thirty-two  inches  in  circumference,  and 
ten  inches  round  the  stem,  and  weighed  one 
pound  eight  ounces.  The  mushroom  is  chiefly 
used  to  communicate  its  peculiar  flavour  to  ra- 
gouts, enters  into  the  ingredients  of  sauees,  or  is 
senred  up  by  itself,  prepared  with  a  rich  gWTjr. 
The  button,  or  fleshy  part,  is  the  only  portion 
employed,  the  stem,  gill,  and  skin,  being  re- 
moved. Mushrooms  are  chiefly  used  for  making 
the  well  known  sauce  catsup.  For  this  porpoee 
they  are  sprinkled  over  with  salt^  by  which 
means  a  juice  is  obtained,  which  is  afterwards 
mixed  with  spices,  and  boiled.  The  places 
where  mushrooms  chiefly  grow  are  dry  rich  old 
pastures,  where  they  are  gathered  in  the  antann 
months.  They  exert  considerable  expanafe 
force  in  growing.  Some  men  in'  the  isle  of 
Wight,  a  few  years  ago,  observed  a  Luige  stone 
rifling  considerably  at  the  interstices,  and  npon 
removing  the  pavement  to  discover  the  eanae, 
found  it  to  be  occasioned  by  a  rouduoom,  the 
vigorous  efforts  of  which  to  increase  npwards 
had  forced  the  stone  from  its  proper  station. 

In  some  parts  of  the  country  mushrooms  are 
to  be  found  in  great  abundance^  and  sometimes 
under  circumstances  and  atuations  very  imex- 
pected.  Some  cultivators  of  a  patch  of  potatoes, 
situated  in  a  field  in  Derbyshire,  proceeding  to 
dig  up  their  crop,  found,  to  thar  great  surprise, 
that  a  large  quantity  of  fine  mushrooms  had 
sprung  up  amoi^  their  potatoes ;  and  in  a  small 
space  of  ground  tiiey  gathered  at  least  five  pecks. 
The  ground,  previously  to  planting  the  potatoes, 
had  been  dressed  with  road  scn^ings,  and  with 
a  small  quantity  of  moss  taken  from  off  an  old 
building.  Indeed,  in  no  case  does  it  appear  ab- 
solutely necessary  to  sow  the  visible  seeds  of 
these  fungi.  They  seem  to  exist  almost  ereiy 
where ;  and  all  that  is  requisite  is  a  proper  loca- 
lity for  th«r  development.  Some  years  ago 
such  an  abundant  supply  of  this  <<voluptoous 
poison*'  was  brought  for  sale  to  Preston,  that 
immense  quantities  were  sold  at  from  threepence 
to  fourpence  per  peck,  and  the  smallest  kind  for 
pickles,  at  twopence  per  quart  Cartloads  were 
purcliased  for  the  Manchester  markets. 

Although  of  so  spontaneous  and  abundant 
growth  in  some  situations  and  seasons,  yet  to 
obtain  a  regular  and  unfailing  supply,  mush- 
rooms are,  in  most  large  gardens,  raised  artifi- 
cially from  the  spawn  or  seed  in  an  inctpient 
state  of  growth ;  but  wild  mushrooms  from  <Jd 
pastures  are  always  considered  more  delicate  w 
flavour  than  those  obtained  by  garden  culture. 

Muiltroom  Spawtt  is  a  white  fibrous  suhstance, 
running  like  broken  threads  in  any  suhstance 
which  is  fit  to  nourish  it;  and  this,  scattered  on 
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Fopcdy  prepared  beds»  produces  a  plentiful 
oop.  For  this  parpose,  in  June  or  July,  to  any 
qpan^ty  of  freah  horse  droppiqgB,  mixed  with 
!b«t  Utter,  %dd  one-ilurd  of  cows'  dung,  and  a 
aniU  portion  of  mould  to  cement  it  together. 
Maah  ihe  whole  into  a  thin  compost,  and 
ipttad  It  on  the  floor  of  an  open  shed,  and  let  it 
remoiB  UU  it  hecomes  firm  enough  to  he  formed 
into  flat  square  bricks;  which  being  done,  set 
them  on  edge,  and  frequently  turn  them  till  half 
dry.  This  being  completed,  level  the  surface  of 
a  piece  of  ground  three  feet  wide,  and  of  length 
mflScient  to  receire  the  bricks,  on  which  lay  a 
bottom  of  dry  horae  dung  six  inches  thick ;  then 
form  a  pUe  by  pladng  ihe  bricks  in  rows  one 
upon  another,  the  spawned  mde  uppermost,  till 
the  pile  is  three  feet  high ;  next  cover  it  with  a 
■nail  portion  of  warm  horse  dung,  sufficient  in 
quantity  to  di£Fiise  a  gentle  glow  throughout  the 
whole.  When  the  spawn  has  spread  itself 
throagh  every  part  of  the  bricks,  the  process  is 
ended,  and  they  must  bo  laid  up  in  a  dry  place 
for  use.  Mushroom  spawn  made  according  to 
this  process  will  preserve  its  vegetative  power 
for  many  years,  if  well  dried  before  it  is  laid  up. 
If  moist,  it  will  grow  and  soon  exhaust  itself. 

M  ui^iiooms  may  also  be  raised  in  abundance 
on  mdon  beds,  by  placing  the  sporules  or  spawn 
on  the  sur&ce  of  the  beds.  This  must  be  done 
when  the  bed  is  earthed  up  for  the  last  time. 
The  stroi^  loamy  soil  used  for  melons  is  much 
more  congenial  to  the  mushroom  than  the  light 
soil  used  for  cucumbers;  and  if  it  is  made  still 
more  firm  by  treading,  it  will  be  of  very  great 
advantage.  Nothing  more  is  required  than  to 
mmage  Uie  bed  and  the  mdons  as  if  no  spawn 
had  b«n  used.  The  warmth  of  the  bed  will 
soon  cause  the  spawn  to  run,  and  extend  itself 
through  the  saibce  of  the  ground.  In  Septem- 
ber or  October  following,  when  the  melon  plant 
is  decaying,  the  bed  must  be  carefully  cleaned, 
the  glass  put  on  and  kept  close,  and  when  the 
mould  becomes  dry  it  must  be  frequently  watered, 
but  not  immediately,  as  too  much  wet  would 
destroy  the  spawn;  advantage  should  aho  be 
taken  of  every  gentle  shower,  for  the  same  pur- 
pose. The  moisture  coming  up  on  the  dry 
earth  produces  a  moderate  heat,  which  soon 
einses  the  mushrooms  to  appear  in  every  part 
of  the  bed  in  such  abundance  as  even  to  prevent 
each  other's  growth.  Two  bushels  at  a  time 
have  frequently  been  gathered  from  a  bed  ten 
feet  by  six,  and  have  produced  individual  mush- 
rooms of  nearly  2  lbs.  weight.  This  mould 
being  kept  warm  by  the  glasses,  and  properly 
wBtered,  the  mushrooms  will  continue  to  q>ring 
tiU  the  frosts  of  winter  prevent  their  further 
givwth. 

Besides  the  cultivated  mushroom,  there  are 
sboat  a  dosen  other  species  common  to  Britain, 
which  are  described  as  eatable. 


The  agaricus  praiensis  has  a  solid  stem  like 
the  common  mushroom,  with  the  cap  of  a  pale 
brown  at  the  upper  surface,  and  the  gills  yellow- 
ish.  It  grows  on  a  moister  soil  than  the  common 
mushroonu  and  therefore  is  in  itself  to  be  looked 
upon  with  some  suspicion.  There  is,  however, 
another  circumstance  which  renders  the  eating 
of  this  mushroom  unsafe.  On  the  upper  surface 
it  very  much  resembles  the  agaricus  virostis^ 
the  most  poisonous  of  all  the  tribe,  and  they 
both  grow  in  similar  situations.  The  gills  of 
the  poisonous  fungus  are,  however,  broader  in 
proportion  to  the  size  of  the  plant  than  in  the 
pratensiSy  and  they  are  very  daik  coloured,  or 
black.  The  fleshy  part  of  the  cap  is  also  thin- 
ner, and  there  is  a  collar  on  the  stem  of  the 
poisonous  one;  while  that  of  the  pratensis  is 
naked.  Many  of  the  different  species  of  agaric, 
are,  however,  so  similar  to  each  other,  some  being 
whcdesome,  while  others  are  highly  noxious, 
that  persons  who  are  not  perfectly  familiar  with 
all  their  respective  characteristics,  should  hesi- 
tate before  they  venture  to  gather  the  mushroom 
for  use.  In  judging  of  the  qualities  of  a  mush- 
room, the  smell  is  not  a  perfect  or  safe  criterion. 
If  the  smell  be  nauseous,  that  is  a  good  ground 
for  rejection;  but  the  opposite  odour  is  no  de- 
cided proof  of  innoxious  qualities. 

In  other  countries,  many  species  of  fungi  are 
not  only  considered  eatable,  but  are  also  made 
the  objects  of  cultivation.  A  species  of  boletus 
is  raised  by  the  Italians,  and  for  its  production 
two  kinds  of  stones  are  employed.  The  one  is 
of  calcareous  formation,  containing  vegetable 
fibre,  and  is  found  on  the  chalk  hills  near  Naples. 
The  other  is  an  indurated  turf  from  the  volcanic 
mountains  near  Florence.  Both  of  these  have 
the  quality  of  imbibing  moisture,  and  if  either 
of  them  be  kept  in  a  cellar  and  constantly 
watered,  it  will  produce  this  fungus;  but  the 
water  with  which  they  are  moistened,  must  oc- 
casionally be  that  in  which  the  boletus  has  been 
washed,  and  in  which,  of  course,  its  seeds  are 
contained.  This  proves  that,  under  particular 
circumstances,  some  fungi  have  the  power  of 
elab<»ating  their  own  sutotance  out  of  moistui'e 
and  the  atmosphere.  At  Brescia,  one  species  of 
fungus,  amanita  incamata,  is  produced  from  the 
bruised  firagments  of  the  mushroom .  The  agari- 
cus  ostreatusy  another  eatable  species,  is  obtained 
from  the  husks  of  the  berries  of  the  sweet  bay, 
{laurus  nolnlis,)  After  the  oil  has  been  ex- 
tracted by  boilhig,  the  husks  are  burned  in  a 
trench,  and  are  then  submitted  to  considerable 
pressure,  and  covered  with  a  layer  of  earth  about 
half  a  foot  thick,  and  the  whole  is  protected 
from  excessive  rain.  From  this  trench  mush- 
rooms will  spring  up  in  October,  and  afford  a 
supply  during  that  and  the  two  following  months, 
for  three  successive  years.  At  Crenoa,  mush- 
rooms are  produced  in  a  similar  manner,  by 
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nsing  the  refuse  of  the  olive  prases.  In  the 
Landes  of  the  south  of  France,  the  earth  under 
oak  trees  is  sometimes  kept  continually  moist 
by  water  in  which  the  hoUtug  edulis  has  been 
boiled;  whence,  it  is  said,  arises  an  abundant 
crop  of  that  species  which,  we  are  told,  resem- 
bles the  cocoa  nut  in  taste. 

Agaricus  muscaritts,  or  Fly-hloion  mushroom, 
Plate  XXXV  III.  This  splendid  species  is  a  native 
of  Britain,  and  very  abundant  in  Scotland.  It 
has  a  large  cap  sometimes  six  inches  in  diameter, 
of  a  brilliant  pink  or  crimson  colour;  beset  with 
angular  warts,  and  growing  on  a  tall  well  pro- 
portioned stalk.  It  is  very  conspicuous  even  at 
a  distance,  in  the  shaded  recesses  of  its  native 
woods.  "In  the  highlands  of  Scotland,"  says 
Dr  Greville,  "it  is  impossible  not  to  admire  it, 
as  seen  in  long  perspective  between  the  trunks  of 
the  str^ght  fir  trees;  and  should  a  sunheam 
penetrate  through  the  dark  and  dense  foliage, 
and  rest  on  its  vivid  surface,  an  efiect  is  produced 
by  this  chief  of  a  humble  race  which  might 
lower  the  pride  of  many  a  patrician  vegetable. 
This  mushroom  is  used  by  the  inhabitants  of 
the  north-eastern  part  of  Asia  in  the  same  man- 
ner as  ardent  spirits  or  wine,  to  promote  intoxi- 
cation. It  is  the  favourite  drug  fiMucho-^nore  of 
the  Russians,  Kamcliadale8,and  Korians,  who  use 
it  to  promote  intoxication.  These  fungi  are  col- 
lected in  the  hottest  montli,  and  hung  up  hy  a 
string  in  the  air  to  dry.  Some  dry  of  them- 
selves on  the  ground,  and  are  said  to  be  for  more 
narcotic  than  those  artificially  preserved.  Small 
deep  coloured  specimens  tMckly  covered  witli 
\varts,  are  also  said  to  be  more  powerful  than 
those  which  attain  to  a  lai^r  nze,  and  are  of  a 
paler  colour.  The  usual  mode  of  taking  this 
fungus  is  to  roll  it  up  like  a  bolus  and  swallow 
it  without  chewing,  which  the  Kamchadales  say 
would  disorder  the  stomach.  It  is  sometimes 
eaten  fresh,  in  soups  and  sauces,  and  there  loses 
much  of  its  intoxicating  property.  When 
steeped  in  the  juice  of  the  berries  of  vaccinium 
uliginosumy  its  effects  are  the  same  as  those  of 
strong  wine.  One  laige,  or  two  small  fungi,  is 
a  common  dose  to  produce  a  pleasant  intoxica- 
tion for  a  whole  day,  particularly  if  water  be 
drank  after  it,  which  augments  the  narcotic  ex- 
citement. The  desired  ef!t9ct  comes  on  one  or  two 
hours  after  taking  the  fungus.  Giddiness  and 
drunkenness  result  from  the  fungus  in  the  same 
manner  as  from  wine  or  spirits.  Cheerful  emo- 
tions of  the  mind  are  first  produced,  involuntary 
words  and  actions  follow,  and  sometimes  an  en- 
tire loss  of  consciousness.  It  renders  some  per- 
sons remarkably  active,  and  proves  highly  stimu- 
lant to  muscular  exertion;  with  too  large  a  dose, 
violent  spasmodic  effects  are  produced.  So  very 
exciting  to  the  nervous  system  in  some  individ- 
uals is  this  fungus,  that  the  efi^ects  are  often 
very  ludicrous.    If  a  person  under  its  influence 


wishes  to  step  over  a  straw  or  small  stick,  hA 
takes  a  stride  or  a'  jump  sufficient  to  dear  the 
trunk  of  a  tree.  A  talkative  person  cannot  keep 
secrets  or  dlence,  and  one  fond  of  mumc  u  jp<^* 
petually  singing. 

Agaricus  comatus,  or  tall  c^lin 
Plate  III.  fig.  5.     This  is  another 
mushroom,  and  also  a  common  one  in 
Its  pileus  18  bell-shaped,  and  from  ihn 
inches  long;    the  surface  covered  wit 
shaggy  scales.    In  passing  to  decay  it  < 
into  a  black  fluid.    If  this  fluid  be 
and  boiled  with  a  little  water,  and: a ) 
to  prevent  its  becoming  mouldy  in  I 
pa»ed. through  a  fUtre,  it  fumishes^iri 
bistre  for.  painting,  and  it  may  be  ] 
any  quantity. 

The  puf  balls,  (Scleroderma),  PUA».'J 
9,  22,  are  also  well  known  species  < 
decaying  the  centre  is  reduced  to  a  i 
powder  or  snuff,  envdoped  by  the 
tide,  which  in  process  of  time  boist^i 
whole  mass  contuning  the  sporules  or  i" 
dissipated  to  the  winds. 

The  carmine  peeiza,  {P,  coccfneaj)] 
fig.  17,  is  found  attached  to  decaying  t 
rotten  pieces  of  wood.  It  is  a  splendid  < 
fungus;  the  interior  of  the  cup  is  Hnedjfj 
brightest  carmine. 

LIST  OF  FUNGI,  PLATE  lU. 

1.  Fly-blown  mushroom. — A(f€tricust 

2.  Common  mushroom.— ^j;.  campettn 
S.  Round  lioAded  morel. — Mortkella  < 

4.  Small  headed  morel.— Af.  kj/brida, 

5.  Tall  cylindrical  agaric. — A.  oomtttui, 

6.  Variable  wood  agarie. — A,  giUnu, 

7.  Shaggy  agaric.—^.  Jlooootui, 

8.  Spangled  watery  agaric. — Agariau  i 

9.  Warty  false  pu^ball. — Sderoderma  \ 

10.  Large  bladder-like  pcslca.— /*.  \ 

11.  Alpine  amanita.— j4.  nioath. 

12.  Red  stemmed  boletus.— j9.  Imridtu. 

13.  Scaly  hydrium. — H.  imbrieatum. 

14.  Hairy  earth  tongue. — CfeqfUmwn  iUmcteai/; 

15.  Hispid  polyponis. — P.  hkpidut. 

16.  Sulphur  coloured  polyporus. — (P.  gtJpku 

17.  Carmhie  peaiza. — P.  eoocmea. 

18.  Soaly  hydrium. — Hydrium  imbriecUtim^ 

19.  Pale  crested  agaric. — A,  ciistaUu, 

20.  Mitral  helvella.— J7.  Tniira. 

21.  Tuberous  agaric.—^,  ttdterotut. 

22.  False  puff  h&M— ^Scleroderma  oepa,) 

23.  Large  stemmed  peslza. — Pex.  maeropme,    *'  JStf^ 

24.  Qreen  and  yellow  agaric— u4^.  psUtaoiam,.  '^iJ^ 

25.  Crisped  helvellat.- tf.  leaeofAmi,  -  f^^J 

26.  Reticulated  pesriza.— P.  reticulata,  ]    m^ 

27.  Yellow  spathularUu— ^.  /laviJa.  \  i  . 

Lichens  consist  of  a  very  simple  kind  of  T^ftt* 
tation,  being  composed  of  fronds  extended  In 
the  form  of  membranous  crusts  of  raried  oon- 
sistenoe,  simple  or  variously  lobed;  or  of  simple 
or  ramified  stems;  or  lastly,  merely  of  a  kind  of 
powder:  the  sporules  or  seeds  are  inclosed  in  re- 
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eeptacks.  These  Taiy  exceedingly  in  their  form, 
which  maj  he  round,  oval,  linear,  convex,  con- 
cave; and  in  their  colour,  which  is  often  hrilliant: 
thejr  are  further  sessile  or  stipitate,  with  or 
without  a  rim  or  mai^n.  From^these  different 
modificaticMis  have  been  formed  the  numerous 
genen  of  this  £uni]y,  which  were  all  included 
bj  Limicus  in  the  genus  lichm. 

The  lichens  are  in  gt^neral  parasitical  plants, 
Kving  upon  the  hark  of  trees,  or  sometimes  upon 
the  moist  ground,  or  eren  upon  the  hare  rocks. 
Their  subrtance  is  generally  dry  as  if  homy ; 
sod  on  being  boiled  is  converted  into  a  jeUy, 
which  is  nutritious,  and  sometimes  employed  as 
food.  The  genera  of  this  fiunily  are  exceedii^ly 
numerous,  and  have  been  variously  arranged 
according  to  the  &ncy  of  different  authors. 

The  lichens,  as  they  are  in  form  among  the 
amplest  of  plants^  so  they  may  be  called  the 
ptoueerBof  the  v^;etable  kingdom.  The  sporules 
of  the  lichen  are  famished  with  a  gummy  and 
adheave  fluid,  and  being  scattered  about  by  the 
winds  they  &I1  upon  bare  rocks,  and  to  these 
attach  themselves.  Without  soil,  and  simply 
from  moisture  and  the  air,  they  vegetate  and  form 
a  raall  central  lichen;  others  grow  in  circles 
aroond,  till,  in  process  of  time,  the  whole  sur- 
&ee  of  the  bare  rock  becomes  covered  with  a 
iKwy  <5«^-  These  lichens  periodically  decay, 
and  mouldering  to  the  earth  form  with  the  par- 
ticks  of  the  abraded  rocks  a  soil  wluch  is  fitted 
for  the  reception  of  other  plants  further  advanced 
in  the  scale  of  oi*ganization.  Lichens  also  are 
found  at  the  extreme  points  of  v^^etation,  on 
the  summits  of  high  mountains,  and  near  the 
poles,  where  all  other  vegetable  bodies  disappear. 
Uamboldt  mentions,  that  near  the  summit  of 
Chunborazo,  even  within  the  limits  of  the  snow 
line,  the  umbiiicaria  ptutidata  and  the  verru- 
atria  geographica  are  seen  growing  on  a  shelf 
of  rock:  and  these  were  the  last  traces  of  organ- 
ised nature  at  such  a  height.  The  most  remote 
land,  the  UUima  Thule  of  the  southern  hemi- 
^here,  that  has  been  yet  explored,  constitutes  a 
group  of  islands  called  New  South  Shetland, 
lymg  off  the  southern  extremity  of  America, 
"^  Some  of  these  islands,"  says  the  enterprising 
Capt^  Weddel,  **  afford  scarcely  any  vegetation, 
save  a  short  stxaggling  grass  which  is  found  in 
Tery  small  patches  on  spots  where  there  happens 
to  be  a  little  soil.  This,  with  a  moss  similar  to 
what  is  found  in  Iceland,  appears  in  the  middle 
of  January,  at  which  time  the  islands  are  par- 
tiaUy  dear  of  snow."  A  very  beautiful  lichen 
appears  to  be  common  there,  bearing  large,  deep, 
chestnut-ooloured  fructifications,  described  under 
the  name  of  tunea  fcuciata.  It  is  the  same 
lichen  probably  which  is  noticed  by  Lieutenant 
Kendal,  when  speaking  of  Deception  island, 
one  of  this  same  group.  **  There  was  nothing," 
he  vys,  ^^in  the  shape  of  vegetation,  except  a 


small  kind  of  lichen,  whose  efforts  seemed  al- 
most ineffectual  to  maintain  its  existence  among 
the  scanty  soil  afforded  by  the  penguin's  dung." 

Tripe  de  Roche.  An  article  of  food  extensively 
used  by  the  Canadian  hunters  in  the  arctic  re- 
gions of  North  American,  is  afforded  by  some 
species  of  lichen,  all  belonging  to  a  distinct  tribe 
of  the  liverworts,  and  now  constituting  the 
genus  Umbiiicaria,  It  was  this  which,  under 
the  name  of  tripe  de  roche,  b  described  as  sup- 
porting for  many  days  our  enterprising  country- 
men Captain  Sir  J.  Franklin  and  Dr  Richard- 
son, and  some  of  their  companions,  when  they 
were  in  that  country  exposed  to  the  most  un- 
paralleled hardships  and  sufferings  from  a  want 
of  every  other  aliment;  while  other  individuals 
of  the  same  party  perished,  incapable  of  sub- 
sisting on  so  wretched  a  diet. 

Iceland  moss,  (Lichen  islandicus,)  is  used  as 
an  edible  substance  by  the  Icelanders,  who  rarely 
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obtain  com  bread,  and  whose  limited  stock  of 
substitutes  obliges  them  to  have  recourse  to  every 
species  of  vegetable  production,  which  is  per- 
mitted by  their  inclement  climate  to  spring 
forth.  The  plant  is  collected  by  the  inhabitants 
of  this  northern  region;  and  after  being  wadied, 
IB  either  cut  into  pieces,  or  it  is  dried  by  the  fire 
or  in  the  sun,  then  put  into  a  bag  which  is  well 
beaten.  It  is  ultimately  worked  into  a  powder 
by  being  trampled  on,  and  in  this  state  is  used 
as  food.  This  lichen  is  found  growing  on  the 
mountains  both  in  the  lowlands  and  highlands 
of  Scotland.  It  consists  of  upright  leaves  nearly' 
two  inches  high;  soft  and  pliant  when  moist, 
but  rigid  when  dry.  They  are  smooth  and 
shining,  inclining  to  a  red  colour  towards  the 
roots,  and  having  the  exterior  surface  sprinkled 
with  very  minute  black  warts.  Tlie  margins  are 
set  with  small  short  stiff  sporules.  This  lichen 
contains  a  nutritious  matter  called  lichen-starch, 
along  with  a  bitter  principle.  It  is  demulcent 
and  tonic.  When  boiled  and  macerated  in  water, 
forms  a  nutritious  and  light  jelly,  which,  witli 
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tlie  addition  of  sugar  and  milk,  has  been  used 
as  a  dietetic  medicine  in  cases  of  decline,  and 
was  fancied  at  one  time  as  a  cure  for  consump- 
tion. 

The    Reindeer   inoi»,  *>. 

( lichen  rangeferintu, ) 
This  is  also  a  valuable 
lichen,  which  grows  in 
great  abundance  in  the 
north  of  Europe,  espe- 
cially in  Lapland.  It 
constitutes  almost  the 
sole  winter  food  of  the 
rein-deer,  that  useful 
animal,  without  wliich 
the  natives  of  thatbaiTen 

region  could  not  exist.  Linnsus  assures  us  that 
this  lichen  grows  so  luxuriantly  in  Lapland,  as 
to  be  found  sometimes  a  foot  in  height.  The 
rein-deer  are  so  fond  of  it,  that  although  it  is 
covered  up  in  winter  under  a  great  depth  of 
snow,  they  will  eagerly  scratch  it  up  with  their 
feet  and  antlers.  The  plant  is  an  exceedingly 
simple  one;  yet  on  it  hinges  the  existence  both 
of  the  rein-deer  and  the  Laplanders.  "Thus,"  re- 
mai'ks  the  great  naturalist  just  mentioned, 
"things  that  are  often  deemed  the  most  insig- 
nificant and  contemptible  by  ignorant  men,  are, 
by  the  good  providence  of  God,  made  the  means 
of  the  greatest  blessing  to  his  creatui*es." 

Cud-bear^  {lichen  tartar- 
eus.)  This  small  lichen 
grows  abundantly  im 
Sweden  and  Norway, 
where  it  is  gathered  for 
the  purpose  of  the  dyer. 

Many  other  species  of 
lichen,  on  being  macerated 
in  urine,  afford  dyes  of  various  tints,  chiefly  red 
and  brown.    The  more  remarkable  of  these  are 
leucanoraperellaQnd  tartarea,  parmelia  saxcUilis 
and  amphalodesy  rocella  tincCoria  and  fusifortnis. 

The  HEPATiCiB  are  intermediate  between  the 
lichens  and  mosses.  They  are  either  spread  out 
in  the  form  of  simple  lobed  membranes,  through 
which  runs  a  middle  nerve,  which  has  been  con- 
sidered as  a  stem;  or  they  are  composed  of  a 
small  ramified  stem  bearing  sessile  leaves.  The 
sporules  are  arranged  in  various  ways,  some- 
times at  tlie  surface  of  the  fi-ond,  sometimes 
at  the  base  of  the  ramifications.  As  examples 
of  thb  family  we  may  mention  the  genera  tnar- 
charaicy  reccia,  blada,  jungermannia.  Their 
properties  are  very  little  known,  and  none  of 
them  have  been  applied  to  any  use. 

The  Musci,  or  Mosses.  These  plants,  in  their 
general  aspect,  resemble  more  the  phanerogamic 
or  flowering  vegetables,  than  those  we  have  just 
treated  of.  They  are  consequently  a  scale  higher 
in  the  v^table  kingdom,  and  present  the  struc- 
ture of  roots,  stems,  fronds,  or  an  approach  to 


leaves,  and  more  distinct  organs  ot  repruduction. 
They  delight  in  mobt  and  shady  places,  grow 
on  the  ground  or  the  trunks  of  trees,  or  on  walls 
and  old  buildings.  Many  of  them  are  very 
minute,  yet  extremely  beautiful;  imitating  iJl 
the  ramifications  of  trees  or  shrubs.  They  are 
most  verdant  generally  in  winter,  and  daring 
moist  seasons;  and  put  forth  their  flowers  and 
various  coloured  tufls  when  other  plants  ore 
inactive  or  denuded  of  their  charms. 

Though  a  very  numerous  family,  there  are 
few  or  none  of  the  species  directly  conducive  to 
the  wants  or  luxuries  of  man;  yet,  they  are 
doubtless  not  without  their  use  in  the  great 
scheme  of  nature.  In  the  temperate  and  northern 
regions  they  clotlie  the  hill  sides  and  valleys  as 
with  a  soft  green  carpet;  and  by  the  growth  and 
successive  decay  of  certain  species  in  our  marshes, 
the  accumulation  of  peat  soil  is  formed. 

The  Sphagnum  pcdustre,  hypnum  cuspidatumj 
and  bryum  hypnoides^  are  those  plants  which 


a.  Sphagnum  palostre ;  b.  HypDiun  cospidatuni. 

chiefly  contribute  to  the  formation  of  peat  moss. 
These  mosses  are  particularly  suited  for  the 
accumulation  of  this  peculiar  vegetable  pro- 
duct. They  grow  to  the  height  of  five  or  six 
inches,  when  the  lower  stem  begins  to  decay, 
and  forms  a  soil  from  which  the  upper  portion 
of  the  plant  continues  to  vegetate.  Thus  a  suc- 
cessive decay  and  fresh  vegetation  of  the  same 
stem  goes  on  for  many  years,  till  a  large  accum- 
ulation of  spongy  vegetable  matter  is  formed  fill- 
ing up  the  hollows  between  mountains,  or  ranging 
over  marshy  valleys.  The  formation  of  peat  is 
peculiar  to  elevated,  moist,  and  temperate  regions. 
In  hot  climates  dead  vegetable  matter  b  almost 
instantaneously  decomposed,  or  reduced  to  its 
elementary  principles;  but  in  colder  regions  a 
partial  decomposition  only  takes  place  where 
much  of  the  woody  fibre  and  many  of  the 
original  combinations  of  the  vegetable  renuun. 
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Pfiit  eoittuts  of  from  sixty  to  ninety  parts  in 
the  hnndred  of  inflammable  matter^  resembling 
tkot  far  the  composition  of  coal:  tlie  residue  is 
earthy  matter,  derired  from  an  admixture  of  the 
soil  in  which  it  has  been  parodnced.  Besides  the 
HMMMifaeady  mentioned,  several  lichens,  heaths, 
nufaes^  and  ahmbs,  and  trees,  enter  into  the  for> 
matioo  of  peat.  Not  un&eqnently  laige  trunks 
aod  roots  of  trees  are  found  amid  peat ;  and,  in- 
deed, vhde  iorests  have  gradually  fall^  down 
and  hwaat  converted  into  this  substance.  The 
ra|»dity  with  which  large  accumulations  of  this 
matter  is  formed,  is  also  remarkable,  considering 
thegradnal  process  of  Uie  peculiar  vegetation.  We 
kam  from  a  lN4>er  in  the  Riilosophical  Trans- 
actions^ that  in  the  year  1651,  when  the  earl  of 
Cromarty  was  nineteen  years  old,  in  travelling 
over  the  parish  of  Lochbrun  he  passed  by  a  very 
liigh  hill  which  rose  in  a  gradual  acclivity  from 
the  sea.  At  less  than  half  a  mile  up  from  the 
sea  there  is  a  plain  about  half  a  mile  in  circum- 
ference, and  from  it  the  hill  rises  in  a  constant 
iteepness  for  more  than  a  mile  in  ascent.  Tliis 
Httle  plain  was  at  that  time  completely  covered 
vith  a  firm  standing  wood,  which  was  so  very 
old,  that  not  only  the  trees  Imd  no  green  leaves, 
but  the  hark  was  quite  thrown  off,  wliich  the 
oW  countrymen,  who  were  Avith  his  lordsliip, 
aid  was  the  universal  manner  in  which  iir  woods 
tenninated,  and  that  in  twenty  or  thirty  years 
after,  the  trees  would  commonly  cast  themselves 
Dp  from  the  roots,  and  so  lie  in  heaps  till  the 
people  cut  and  carried  them  away.  About  fif- 
teen years  afterwards,  his  lordship  had  occasion 
to  come  the  same  way,  and  observed  that  there 
*a8  not  a  tree  nor  even  a  mngle  root  of  all  the 
old  wood  remaining ;  but  instead  of  tliese,  the 
vfade  hounds  where  the  wood  had  stood  was 
aOofer  a  flat  green  ground,  covered  with  a  plain 
gwen  moss.  He  was  told  that  nobody  hod  been 
at  the  trouble  to  carry  away  the  trees,  but  that, 
Wi^  all  overturned  from  their  roots  by  the 
^iods,  the  moisture  from  the  high  grounds 
stagnated  among  them,  and  they  liad  in  conse- 
<iO€nee  been  covered  over  by  the  green  moss. 
The  place  was  so  soft  and  spongy,  tliat  Ids  lord- 
Alp  in  attempting  to  pass  over,  sunk  up  to  the 
Awildera.  Before  the  year  1C99,  (in  the  space 
rf  forty-eight  years)  the  whole  piece  of  ground 
*aa  converted  into  a  moss,  and  the  country 
P«oj^  were  digging  peats  out  of  it.  At  first 
^  were  soft  and  spongy,  but  gradually  im- 
pfofed  to  the  ordinary  quality  of  peat.  Ex- 
t^WTe  accumulations  of  peat  are  found  in 
En^d,  Ireland,  and  Scotland,  and  in  many 
V^  of  the  north  of  Europe.  Tliey  exist  par- 
tially in  the  southern  countries  of  Europe,  as 
Fanfe,  Spain,  and  Portugal;  but  disappear  as 
weapproach  towards  the  torrid  zone.  Peat  moss, 
from  containing  a  large  proportion  of  tannin, 
tt  found  to  possess  high  antiseptic  qualities; 


from  this  cause  entire  trees,  with  their  seeds,  and 
the  bodies  of  animals,  are  frequently  found  at 
considerable  deptlis,  and  after  having  lain  for 
centuries,  in  a  wonderful  state  of  preservation. 

As  food  or  medicine,  no  species  of  moss  is 
now  employed,  although  formerly  polytrichtun 
communey  which  is  highly  astringent,  was  used 
as  a  stimulant. 

Much  uncertainty  still  remains  regarding  the 
fructiferous  organs  of  the  mosses;  we  shall  here 
only  briefly  allude  to  this  subject,  as  we  have 
treated  it  under  the  general  view  of  the  reproduc- 
tive organs  of  the  cryptogamia.  Their  sporules 
are  inclosed  in  a  kind  of  capsules  named  thecasy 
wliich  are  supported  upon  a  slender  thread  (seia^) 
and  are  at  first  enveloped  in  a  kind  of  bag,  wliich 
bursts  circularly  in  the  middle,  and  of  which  the 
lower  part  remaining  at  the  base  of  the  thread 
is  named  tlie  vaginula,  while  the  upper  part 
which  covers  the  top  of  tlie  theca  has  received 
the  name  of  cdfyptra.  The  theca  itself  present^ 
internally  a  central  axis  named  columellay  and 
opens  by  means  of  a  circular  operculum.  The 
circumference  of  the  aperture  of  the  theca  is 
named  the  peristome^  and  is  distinguished  into 
internal  and  external.  It  may  be  furnished 
with  teeth  or  ciliie,  closed  by  membranes,  or 
entirely  naked.  Besides  these  organs,  there  are 
others  of  a  different  kind.  These  are  irregularly 
oval  and  elongated  bodies,  supported  upon  a  very 
short  pedicle,  and  accompanied  by  articulated 
filaments. 

The  authors  who  liave  admitted  in  mosses  the 
existence  of  flowers  composed  of  the  same  organs 
as  those  of  phanerogamous  plants,  liave  differed 
much  respecting  Uie  functions  of  these  organs, 
and  Uie  name  which  ought  to  be  given  to  them. 
Thus  Hedwig,  whose  labours  have  thrown  so 
much  light  upon  the  history  of  plants  of  this 
family,  considera  mosses  as  furnished  with  male 
flowers  and  female  flowers.  The  ovidal  and  vesi- 
cular bodies,  intermingled  with  articulated  fila- 
ments, he  considers  as  male  flowers,  of  which 
each  is  composed  of  a  naked  and  pediculate  grain 
of  pollen.  The  thec«,  on  the  other  hand,  ai-e 
female  flowers.  Palsot  de  Beauvois  considera 
the  theca  as  a  hermaphrodite  flower,  of  which 
the  central  columella  is  the  pistil,  and  the  gran- 
ules which  surround  it  the  pollen.  He  considers 
what  Iledwig  calls  male  flowere  as  mere  buds  or 
bulbils  of  a  peculiar  nature.  Dillenius,  on  the 
other  hand,  describes  the  theca  as  a  male  flower. 
Hill  sees  in  it  a  hermaphrodite  flower,  the  semi- 
nula  of  which  are  the  ovules,  and  the  ciliae  of 
the  peristome  are  the  stamina. 

The  Lyc»podhjms  are  intermediate  in  their 
general  appearance  between  the  mosses  and  the 
ferns.  They  ara  fumislied  with  a  branched, 
often  spreading  and  creeping  stem,  and  very 
numerous  small  leaves.  The  organs  of  fructifi- 
cation present  two  modifications.     Sometimes 
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they  are  very  small  globular,  trigonal  or  reni- 
form,  unilocular  capsules,  cont^ning  a  great 
number  of  very  small  sporules.  Sometimes 
these  capsules  are  a  little  larger,  open  into  two 
or  three  valres,  and  contain  only  three  or  four 
sporules  of  a  large  size.  These  two  species  of 
capsules,  which  may  both  occur  on  the  same  in- 
dividual, are  sometimes  axillar  and  solitary, 
sometimes  aggregated  in  the  axil  of  bracteas, 
and  then  form  simple  or  digitate  spikes. 

The  genus  L^copodium^  which  forms  the  type 
of  this  £Eunily,  was  placed  by  Linnsus  among 
the  musci,  and  by  Jussieu  among  the  ferns. 
But  the  oiganization  and  position  of  the  repro- 
ductive oiigans  easily  distinguish  the  lycopodia- 
ces  from  these  families. 

The  powder  contained  in  the  capsules  of  ^- 
copodium  clawUum  and  sela^o  is  very  inflamma- 
ble, and  has  been  used  in  fii'eworks.  No  species 
of  this  family  seems  to  be  of  any  importance 
in  an  economical  point  of  view. 

Ferns  are  herbaceous  perennial  plants,  some- 
times becoming  arborescent  in  the  tropical  re- 


Tre*  Fonj. 

gions,  and  then  rising  in  the  manner  of  palms. 
Their  leaves  or  fronds  are  sometimes  simple, 
sometimes  more  or  less  deeply  cut,  pinnatifid 
or  decompound.  These  fronds  present  a  common 
character,  that  of  being  rolled  up  like  a  crosier 
at  their  extremity,  at  the  period  when  they  be- 
gin to  be  developed.  The  organs  of  fructifica- 
tion are  commonly  situated  on  the  lower  surface 
of  the  leaves,  along  the  nerves,  or  at  their  ex- 
tremity. The  sporules  are  naked  or  contained 
in  a  kind  of  small  capsules.  These  capsules  are 
Aggregated  into  little  masses,  which  are  named 
sort.  These  sori  are  in  the  form  of  round  kidney- 
shaped,  sessile  or  stipitate  scales,  sometimes  sur- 
rounded by  an  elastic  ring,  opening  either  at 
their  circumference,  or  by  a  longitudinal  slit,  or 
bursting  irregularly.  In  the  genus  Plterw,  the 
sporules  are  placed  under  the  replicate  margin 


of  the  leaves,  which  forms  an  unintermptfid 
line.  In  the  species  of  aduttUtm^  they  consti- 
tute small  prominent  and  iaolated  plates,  hy 
means  of  the  replicate  margin  of  the  leaves.  In 
certain  genem  they  are  isolated,  while  in  othen 
they  are  aggregated,  and  form  more  or  less  elon- 
gated lines.  The  sori  b^;in  to  be  developed 
under  the  epidermis,  which  they  rdse  in  sudi  a 
manner  as  to  be  covered  by  it.  The  portions  of 
epidermb  which  thus  form  a  covering  to  the 
sori  are  named  widusia.  In  some  ferns,  such  as 
the  osmtrndcs  and  ophiofflossa,  the  fructifications 
are  disposed  in  dusters  or  spikes. 

The  genera  of  ferns  at  present  known  are  veiy 
numerous,  and  form  five  natural  sections: 

1.  Pofypodiacecs. — Capsules  free,  bursting  in 
an  irregular  manner,  surrounded  by  a  narrow 
and  prominent  elastic  ring,  which  terminates  in 
a  pedicle  of  greater  or  less  length,  as />o(^77Mfiie», 
aspidiumy  asplenium,  pteris, 

2.  Oleicheniaf, — Capsules  free,  sessile,  regu- 
larly arranged  in  a  small  number  of  groups, 
surrounded  at  the  middle  by  a  broad  and  flat 
elastic  ring,  opening  by  a  transverse  slit,  as  cera- 
topteris,  gleicheniay  mertetuia, 

3.  Ogmundaeeai, — Capsules  free,  opening  by  a 
longitudinal  slit  into  two  valves;  no  elastic  ring: 
or,  instead  of  one,  a  striated  cup,  as  anemia^  fy- 
godiuniy  osmunda, 

4.  Marattieoe. — ^Capsules  sessile,  aggregated, 
and  united,  so  as  to  represent  a  many-celled 
capsule;  no  elastic  ring,  as  dancea  and  maraUia, 

6,  The  Ophioglosseag. — Capsules  free,  partly  im- 
mersed in  the  frond,  without  elastic  ring,  and 
opening  by  a  transverse  fissure,  as  ophioglossum, 
hotrychium. 

Authors  have  varied  much  as  to  the  nature  of 
the  reproductive  organs  in  ferns.  Almost  all 
have  considered  the  capsules  as  female  organs. 
But  some,  as  Micheli  and  Hedwig,  have  consid- 
ered as  male  organs  the  glandular  hairs  which 
are  sometimes  seen  on  the  young  leaves.  Others, 
with  Hill  and  Schmidel,  have  called  the  rings  of 
the  conceptacleS)  stamina;  and,  lastly,  others 
have  given  thb  name  to  the  miliary  glands  and 
indusia. 

Several  species  of  fern  have  been  employed  as 
food,  such  as  ptegis  eseulenta,  diplagium  eseulen- 
turn,  and  nephrodiwn  esctderUum,  The  leaves  of 
many  species  are  mucilaginous,  mth  a  slight 
astringency,  and  some  aroma.  They  have  ac- 
cordingly been  used  as  expectorants.  Pofypodivm 
calaguala  and  crassifolium  are  said  to  be  medi- 
cinal, but  are  now  rarely  or  never  used.  The 
stems  of  other  species  being  bitter  and  astringent, 
have  been  used  as  anthelmintics.  Aspidihun 
filix-masy  A,  filix-fmminay  and  pUrU  aquilinay 
have  been  thus  employed. 

Eqdiskta  or  Horse-taiL  This  small  fiunily 
is  composed  of  the  single  genus  Eguisetum,  AU 
the  species   are   herbaceous,  perennial   plants. 
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Tli«T  steins^  which  are  simple  or  branched,  are 
genorally  hollow,  longitadinally  striated,  and 
preeent  at  inienrals  knots 
or    enlai^gements,   ftoni  ^* 

which     arises     heaths 
whieh  are  slit  intoanum- 
her  of  shreds,  and  which 
seem    to  be  Terticillate 
leaves  united  together. 
Sometimes     verticillate 
branehee  come  off  from 
these  knots.   Thefiructi- 
fieatioDs  form  terminal 
^ikes.    These  spikes  are 
eompoaed  of  thick,  pel- 
tate   scales,   similar   to 
those  which  are  observed 
in  the   male  flowers  of 
arreral     conifene,     and 
amongothers  of  the  yew. 
At  the  lower  surface  of  these  scales,  grows  kind  of 
capsolea,  disposed  in  a  single  row,  and  opening 
by  a  longitudmal  slit  which  looks  towards  the 
axis.      These  capsules  are  filled  with  minute 
granules,  which  are  composed  of  a  globular  part, 
from  the  baae  of  which  arise  fonr  long  articu- 
lated filaments,  enlarged  at  their  upper  part, 
and  spirally  rolled  around  the  globular  body, 
whieh  is  a  true  sporule. 

Influenced  by  the  similarity  of  form  which 
exists  between  the  reproductive  organs  of  the 
eqnisetacec  and  the  stamina  of  some  conifene, 
Iinna»ns  named  these  organs  stamina,  without 
pointing  oat  the  organs  which  he  considered  as 
pistils-  Hedwig,  on  the  other  hand,  considered 
each  granule  as  a  hermaphrodite  flower ;  the 
globular  part  was  the  pistil,  and  the  filaments 
weie  four  stamina,  the  pollen  of  which  was  situ- 
ated externally.  The  equisetc  are  remarkable 
for  the  quantity  of  silica  or  flinty  esrth  which 
they  contain.  A  species  of  mare's-tail  is  very 
common  in  our  marshes,  and  is  sometimes  cut 
for  fodder;  otherwise  this  &mily  of  plants  are 
of  no  use  to  man. 

CuAUACEM.  The  chars  are  aquatic  and  sub- 
mened  plants,  found  growing  in  our  ditches,  whose 
slender,  branched,  green,  and  sometimes  translucid 
stems,  bear  at  intervals  verticillate  branches,  from 
dg^t  to  ten  in  number.  On  the  branches  of  the 
upper  vertides  are  observed  a  kind  of  sporangia^ 
or  capsules,  three,  four,  or  five  in  number.  Each 
of  them  is  surrounded  at  its  base  by  two  or 
tluee  bzacteas  or  abortive  branches,  which  Lin- 
ueus  considered  as  a  calyx.  They  are  unilocular, 
and  contain  numerous  sporules,  collected  into  a 
single  mass,  which  has  been  oonudered  as  a  single 
seed.  Thne  sporangia  are  formed  of  two  integu- 
ments^ of  which  the  outer  is  membranous,  trans- 
parent^ very  thin,  and  terminated  above  by  five 
spreading  teeth;  the  inner  hard,  dry,  opaque, 
and  compoaed  of  five  small  narrow  valves  spir- 


ally twisted.  Beddes  these  organs,  there  are 
also  observed  on  the  biunches  sessile  and  rounded 
tubercles  of  a  reddish  colour.  Most  authors 
describe  them  as  stamina.  They  consist  of  a 
reticulated,  transparent  membrane,  forming  a 
kind  of  vesicle  filled  with  a  mucilaginous  fluid, 
in  which  are  observed  articulated  filaments  of  a 
whitish  colour,  and  others  of  a  larger  size  filled 
with  a  reddish  fluid,  closed  at  one  of  their  ex- 
tremities, and  appearing  to  open  at  the  other. 
These  tubercles,  in  the  progress  of  vegetation, 
shrivel,  but  do  not  open. 

This  fisimily  is  composed  of  the  single  genus 
Chara.  It  was  established  by  Vaillant,  in  1719. 
Linnsus  at  first  placed  it  in  the  class  Crypto- 
gamia,  close  to  the  lichens,  but  afterwardschanged 
his  mind,  and  referred  it  to  monoecia  monandria 
of  the  phanerogamic  plants.  The  chane  are  re- 
markable for  the  quantity  of  calcareous  matter 
with  which  some  of  them  are  incrusted ;  but  they 
are  useless  to  man,  either  as  food  or  medicine. 


CHAP.  XXV. 

DIVISION  SECOND,  MONOCOTTLSDONOUS  PLANTS. 

In  the  previous  chapter  have  been  enumerated 
and  described  those  vegetables  which  have  a 
simple  structure,  and  no  conspicuous  reproduc- 
tive organs  or  blossoms:  we  now  come  to  a  second 
division  of  plants  whose  structure  is  more  com- 
plex, and  which  are  furnished  with  distinct  male 
and  female  organs  tliat  produce  true  seeds. 

MoNOGOTTLEDONous  PLANTS.  Thcsc  are  dis- 
tinguished by  the  seed  being  composed  of  only 
a  single  cotyledon;  besides  this,  there  are  the 
following  distinctions : 

The  internal  structure  of  the  stem  is  com- 
posed of  a  mass  of  cellular  tissue,  in  which  are 
scattered  bundles  of  vascular  tubes. 

The  nerves  of  the  leaves  are  generally  parallel 
in  the  monocotyledons,  while  they  are  ramified, 
or  branched,  in  the  dicotyledons. 

The  perianth  is  always  simple,  there  being 
only  a  calyx,  which  sometimes  assumes  the 
colours  of  a  corolla. 

The  floral  organs  are  generally  three,  or  a 
multiple  of  this  number,  whereas  five  is  the 
predominating  number  in  dicotyledonous  plants. 

In  their  general  aspect,  these  two  great  divisions 
of  the  vegetable  kingdom  differ  considerably. 
The  grains,  grasses,  reeds,  palms,  are  in  structure 
and  general  aspect  totally  unlike  any  families 
in  the  two-lobed  division,  and  are  readily  dis- 
tinguished from  them. 

There  are  twenty-seven  families  or  groups  of 
plants  enumerated  by  botanists  under  the  head 
of  this  division,  which  are  as  follow : 

NagadeoB.  Water  plants,  as  the  nagttMy  zoster Ot 
2  c 
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potamogetouy  possessing  no  very  remarkable  pro- 
perties, and  of  no  economical  use. 

Aroideae,  Perennial  herbaceous  plants,  gen- 
erally with  tuberous  roots;  many  of  them  are 
acrid  and  poisonous;  acorus  calamtu  is  aromatic. 
The  root  of  arum  maculatum  or  wake-robin,  as 
well  as  that  of  others  of  this  family,  contains 
farina  or  starch. 

l)fph%neas.  Aquatic,  or  arborescent  and  ter- 
restrial plants,  containing  two  genera,  intimately 
allied  in  their  properties  to  the  fSamily  aroideoB, 

ScBWwem^  plants  growing  in  the  water,  or 
floating  on  its  sur&ce.  There  are  two  genera, 
satururus  and  aponogetcn. 

Cahombece,  Herbaceous  perennial  plants, 
growing  in  the  firesh  waters  of  America,  consist- 
ing of  two  genera. 

C^peraceoe.  Herbaceous  plants,  generally 
growing  in  moist  places  on  the  margins  of  lakes 
and  streams;  stem  a  cylindrical  or  triangular  culm 
with  or  without  knots;  the  leaves  sheathing,  con- 
taining the  genera  scirpus,  cyperusy  schaniUf  ma- 
riicus,  papyrus,  and  many  others.  They  resem- 
ble the  grasses,  but  are  of  little  or  no  economical 
tise,  with  exception  of  papyrus,  which  furnished 
the  ancient  materiab  for  paper. 

GraminecB.  Herbaceous  plants,  annual  or  per- 
ennial; stem  or  culm  generally  hollow,  and 
knotted  with  alternate,  sheathing  leaves;  flowers 
disposed  in  spikes  or  panicles  more  or  less 
branched.  A  £Eunily  containing  numerous  and 
important  genera,  including  the  grains,  as  wheat, 
rye,  oats,  barley,  m^ze,  pannick,  rice,  millet;  the 
grasses,  sugar  cane,  bamboo,  &c. 

Pdhnos  or  Palms.  Large  trees,  with  simple, 
cylindrical,  leafless  stems  or  stipes^  crowned  at 
their  summits  by  a  bundle  of  very  large  pinnate 
or  decompound  leaves,  with  leaflets  of  various 
forms.  The  flowers  are  hermaphrodite,  or  more 
commonly  unisexual,  dioecious,  or  polygamous. 
The  cocoa,  date,  areca,  sagus,  are  a  few  of  the 
genera  of  this  interesting  and  highly  useful 
family. 

RestiacecB.  Plants  having  the  habit  of  rushes, 
many  of  them  of  peculiar  genera,  natives  of 
New  Holland. 

Junceas.  Herbaceous  plants,  rarely  annual, 
with  simple,  cylindrical,  naked,  or  leafy  stem; 
leaves  sheathing  at  the  base,  sometimes  entire, 
sometimes  slit  in  their  whole  length.  The  flowers 
are  hermaphrodite,  terminal,  disposed  in  the 
form  of  a  panicle  or  cyme,  and  contained  before 
their  expansion  in  the  sheath  of  the  last  leaf, 
which  forms  a  kind  of  spatha  for  them.  The 
genera  are  juncus,  lunula,  and  ahama;  and  they 
compose  the  well  known  plants  called  rushes. 

CkmmelineoB.  A  small  family  allied  *o  the 
jvnceosj  herbaceous,  annual,  or  perennial. 

Pontederiaceae,  Plants  growing  in  the  vicinity 
of  water,  bearing  alternate,  petiolate  leaves, 
sheathing  at  their  base;  flowers  solitary,  or  dis- 


posed in  a  spike  or  umbel,  and  springing  from 
the  sheath  of  the  leaves  which  is  slit.  There 
are  only  two  genera. 

Alismaceas,  Herbaceous  plants,  annual  or 
perennial;  leaves  petiolate,  sheathing  at  the  base; 
flowers  hermaphrodite,  rarely  unisexual,  dispoeed 
in  spikes,  panicles,  or  sertules.  The  foliage  vt 
generally  acrid;  the  roots  of  some  spedes  are 
eatable.  The  genera  are  hutomos,  sagittaria^  HUoi, 
&c. 

Colchicaceas.  Herbaceous  plants,  with  a  fibrous 
or  bulbiferous  root,  and  a  simple  or  branched 
stem,  bearing  alternate  sheathing  leaves;  flowers 
terminal;  hermaphrodite  or  unisexuaL  All  the 
plants  of  this  fcunily  are  more  or  leas  acrid,  as 
colchidtm  and  veratrwriy  which  are  used  in  medi- 
cine. 

Asparaginece,  Perennial,  herbaceous,  or  fru-  . 
tescent  plants,  with  fibrous  roots,  alternate,  op- 
posite, or  verticillate  leaves ;  flowers  sometimes 
unisexual,  and  variously  disposed.  Most  of  the 
genem  are  more  or  less  acrid  and  stimulant; 
draccsna  draco  yields  the  gum-dragon,  and  jar- 
sapariUa  b  a  medicinal  pl^t. 

Siliacem,  Plants  with  bulbous  or  fibrous 
roots,  leaves  sometimes  all  radical,  flat,  or  cylin- 
drical; hollow,  or  thick  and  fleshy;  stem  naked, 
flowers  solitary  and  terminal,  in  simple  spikes 
or  branched  racemes.  The  squill,  garlic,  onion, 
aloe,  are  examples  of  the  genera. 

BromeliacecB.  Parasitic  perennial  plants,  leav^ 
alternate,  and  generally  collected  into  a  bundle 
at  the  base  of  the  stem;  elongated,  narrow, 
toothed,  and  spinous  on  the  maig^;  flowers 
scaly  spikes,  or  branched  racemes.  The  genera 
are  tellandsia,  bromeliOj  agave,  annana,  or  pine 
apple,  &c. 

IHoscwretB,  Frequently  climbing  plants,  leaves 
alternate  or  opposite,  with  irr^:ularly  ramified 
nerves;  flowers  hermaphrodite  or  unisexual. 
The  yam  belongs  to  this  family. 

Narcisseae,  Plants  with  a  bulbous  or  fibrous 
root,  and  radical  leaves.  The  flowers  are  8olitar)% 
often  very  large,  disposed  in  sertules  or  simple 
umbels;  enveloped  before  expansion  in  a  mem- 
branous sheath.  Among  thegenera  are  narciuut, 
amaryllisy  galanthus.  They  are  bitter,  and  gen- 
erally nauseous.  The  bulbs  of  the  common 
garden  lily  are  emetic. 

Iride<e,  Plants  generally  herbaceous,  with 
tuberous,  fleshy,  and  rarely  fibrous  roots.  The 
stem  cylindrical,  or  compressed,  with  flat,  ensi- 
form,  alternate  leaves;  flowers  very  large,  envel- 
oped previous  to  expansion  in  membranous 
sheaths,  and  solitary  or  variously  grouped.  The 
iris,  crocus,  gakuna,  are  examples  of  the  genera. 
Saffron  is  the  dried  stigmas  of  a  species  of  cro- 
cus. 

Hemodorace<e,  Herbaceous  perennial  plants, 
sometimes  stemless,  having  simple  distichous 
leaves,  sheathing  at  their  base;  and  flowers  dla^ 
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poeedincofymbsor^ikes.  This  family  is  nearly 
aDied  to  the  preceding. 

Mu$QeeaB,  Herbaceous  or  perennial  plants^ 
deatitote  of  stem,  sometimes  famished  with  a 
rtype  Of  caolifonn  bulb.  Leaves  on  long  petioles^ 
ampiezial  at  the  base,  entire  at  the  margins. 
Flowers  Tcry  large,  often  of  the  most  brilliant 
eokmis,  aggregated  in  great  numbers,  and  oon- 
taiiied  in  spathas.  The  genera  are  musa,  hsli- 
coMO,  UreMLsiOy  urania.  The  fruits  of  this  family 
are  used  as  food,  and  highly  nutritive. 

Amomem,  Perennial  herbaceous  plants,  of 
peeuHar  aq>ect,  somewhat  resembling  the  orchi- 
dec;  r6ot  oftm  tuberous  and  fleshy;  leaves  simple, 
terminated  at  the  base  by  an  entire  or  slit  sheath; 
flowers  rarely  solitary,  accompanied  with  pretty 
Isrge  biacteaa,  forming  dense  spikes  or  panicles. 
He  gen^a  are  eanna^  marantOy  thaliOy  phryniunh 
mp-otma,amtamumyzinsiber,kellenuiyCa8His,  Many 
useful  aromatic  substances  are  obtained  from  the 
roots  and  seeds  of  species  of  this  family,  as  gin- 
ger, sedoary,  cardamums.  From  the  roots  of 
sereral  ^>eeie3  of  marantOy  arrow  root  is  ob- 
tained; from  amomtan  the  dye  called  turmeric. 

Orckidetjg.  Perennial  herbaceous  plants,  some- 
times penaUc  on  other  v^etables;  root  composed 
of  nmple  cylindrical  fibres,  often  accompanied 
by  two  tubercles;  leaves  simple,  alternate,  and 
sheathing;  flowers  often  very  large,  and  of  a 
pdculiar  form;  they  are  solitary,  &sciculate,  in 
^ikes  or  in  panicles.  An  extensive  and  beautiful 
finnOy  of  plants,  rather,  however,  ornamental 
than  uaefbL  Orchis  nuueula  affords  from  its 
tubers  the  nutritive  substance  called  salep. 

Hjfdrocharideae,  Aquatic  herbaceous  plants, 
having  the  stem  leaves  entire  or  minutely  toothed, 
domedmes  ^read  out  at  the  sur&ce  of  the  water; 
flowers  contained  in  spaths,  generally  dioecious, 
rarely  hermaphrodite.  VcUimeriay  stratioies, 
fih^Oy  are  genera  of  this  &mily. 

Ifympkeacem,  Large  beautif^  plants  floating 
on  the  sur&oe  of  water,  their  stem  forming  a 
creeping  subterranean  rhizoma;  entire  alternate 
Waves,  cordiform  or  orbicular,  supported  on  very 
long  petioles;  flowers  large,  solitary.  The  genera 
are  nympkea  and  nuphar. 

Balfmopkcreas.  Parasitic  plants,  living  on  the 
roots  of  other  v^;etable8;  stem  leafless,  naked, 
or  covered  with  scales;  flowers  monoecious,  form- 
ing dense  ovoidal  spikes. 

We  diall  now  proceed  to  describe  in  detail, 
some  of  the  most  important  families  of  this  di- 
vision of  the  vegetable  kingdom. 


CHAP.  XXVI. 

THE    ORAMIKEiE, — WHBAT,   BASLET,  OATS,  RYB, 
lUCB,  MAIZE,  THE  GRASSES,  &C. 

The  gramineos  form  one  of  the  most  distinct 
and  valuable  families  of  plants,  consisting  of  the 
difierent  kinds  of  com,  the  grasses,  the  sugar- 
cane, and  bamboo. 

The  Cerealia,  a  genus  of  this  family,  so  named 
from  Ceres  the  goddess  of  com,  is  the  most  im- 
portant to  man  of  aU  those  into  which  vegetables 
have  been  divided.  It  consists  of  several  species, 
all  bearing  a  strong  natural  affinity  to  each  other, 
and  all  resting  their  claims,  as  articles  of  nour- 
ishment, to  the  quantity  of  &rinaceous  or  starchy 
matter  which  their  seeds  contain.  That  one 
among  them  upon  which  any  people  depends 
chiefly  for  its  food,  is  called  by  that  people  com, 
as  wheat  in  England,  oats  in  the  northern  low- 
lands of  Scotland,  rye  in  the  sandy  districts  of  the 
southern  shores  of  the  Baltic  sea,  rice  and  maize 
throughout  the  United  States  of  America.  To 
the  fiumily  gramines  also  belong  the  grasses,  so 
necessary  for  the  support  of  herbivorous  animals, 
especially  those  of  the  domestic  kind ;  as  also 
the  sugar  cane,  which  furnishes  another  impor- 
tant article  of  diet. 

The  cerealia,  or  com  plants,  which  we  shall 
first  notice,  are  all  annuals,  and  herbaceous,  the 
whole  plant  withering  away  after  the  seed  has 
been  produced  and  fiilly  ripened.  Sometimes 
this  decay  takes  place  in  the  stems  and  root  be- 
fore this  latter  process  has  been  perfectly  ac- 
complished. Their  stem  is  a  culm  or  straw, 
which  is  hollow,  and  divided  into  lengths  by 
nodes  or  joints ;  from  these  joints  proceed  alter- 
nate sheathing  leaves,  embracing  the  stem  for 
some  length.  In  order  to  g^ve  sufficient  support 
to  the  light  hollow  straw,  nature  has  bestowed  a 
portion  of  silex  or  flinty  earth,  which  enters 
largely  into  the  composition  of  the  outer  layer 
of  the  culm.  From  tiiis  circumstance  their  ashes 
are  found  useful  in  imparting  a  polish  to  wood, 
horn,  ivory,  and  even  some  of  the  softer  metals ; 
while,  however,  the  presence  of  this  silicious 
matter,  and  the  great  difficulty  attending  its  se- 
paration fh)m  the  purely  vegetable  fibre,  have 
prevented  straw  from  being  employed  in  the 
manufacture  of  paper,  for  which  it  would  other- 
wise be  adapted.  The  last  or  terminatory  leaf 
of  the  stem,  constitutes  a  sheath  to  the  newly 
formed  flower,  embracing  it  for  a  time  so  firmly, 
that  the  sheath  cannot  be  opened  without  diffi- 
culty. With  the  growth  of  the  flower  it  bursts 
open  its  protecting  spatha,  rises  above  it,  and  the 
leaf  then  turns  backwards.  The  head  or  ear 
consists  of  an  uncertain  number  of  flowers ;  these 
are  disposed  in  spikes  or  panicles.  At  the  base 
are  two  scales,  an  outer  and  inner,  forming  the 
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Upicene  (see  cut  39,  p.  66.) ;  other  two  scales 
form  the  glume.  The  stamens,  usually  three  in 
number,  have  capillar  filaments,  and  the  anthers 
are  biped  at  both  extremities.  The  pistil  rises 
from  a  unilocular  ovary,  marked  by  a  longitu- 
dinal furrow,  and  is  surmounted  by  two  styles, 
which  terminate  in  two  hairy  and  glandular  stig- 
mas. When  the  ear  with  its  seeds  is  placed  upon 
a  single  rib  or  rachis,  it  b  called  a  spike,  as  in 
wheat ;  when  the  rachis  is  branched,  as  in  oats, 
it  is  called  a  panicle. 

The  principal  plants  forming  the  cerealia  are 
wheat,  rye,  barley,  oats,  millet,  rice,  maize ;  other 
cereal  grasses,  possessing  the  same  fisirinaceous 
properties,  are  neglected  only  on  account  of  the 
smallness  of  their  seeds.  None  of  this  family 
possess  any  deleterious  properties,  with  the  single 
exception  of  the  darnel  (lolium  temulentum),  a 
common  weed  in  every  field  in  Britain,  whose 
deleterious  qualities,  though  perhaps  somewhat 
exaggerated,  are  undoubtedly  ascertained. 

Every  civilized  nation,  finom  the  earliest  re- 
cords, has  sedulously  cultivated  grain.  In  the 
sepulchres  of  the  most  ancient  of  the  Egyptian 
monarchs,  which  have  been  explored  by  modem 
travellers,  was  found  the  common  wheat,  in  ves- 
sels which  were  so  perfectly  closed,  that  the 
grains  retained  both  their  form  and  colour.  The 
wheat,  buried  there  for  several  thousand  years, 
affordsaproof  of  the  ancient  civilization  of  Egypt 
as  convincing  as  the  ruins  of  temples  and  the 
inscriptions  of  obelisks.  And  yet,  what  is  suf- 
ficiently singular,  the  com  plants,  such  as  they 
are  found  under  cultivation,  do  not  grow  wild  in 
any  part  of  the  earth.  Wheat  has  been  traced, 
indeed,  in  Persia,  springing  up  in  spots,  very  re- 
mote from  human  habitation,  and  out  of  the  line 
of  the  traffic  of  the  natives ;  but  this  circum- 
stance is  &r  from  proving  that  it  is  a  production 
natural  and  indigenous  to  Persia.  In  Sicily 
there  is  a  wild  grass  called  CEijUops  oratay  which 
is  found  in  particular  districts.  It  has  been  held 
that  the  seeds  of  this  plant  may  be  changed  Into 
com  by  cultivation ;  and  that  the  ancient  wor- 
ship of  Ceres,  which  considered  the  fields  of 
Ehma  and  of  Trinacoria  as  the  cradles  of  agricul- 
ture, had  its  origin  in  this  transformation  of  the 
native  grass.  Professor  Latapie  of  Bourdeaux 
affirms,  that  having  cultivated  the  seed  of  the 
oegilops,  the  plant  has  changed  its  generic  char- 
acter, and  has  made  approaches  to  that  of  wheat. 
Sir  Joseph  Banks,  in  a  paper  addressed  by  him 
to  the  horticultural  society,  in  the  year  I8O59 
stated,  that  having  received  from  a  lady  some 
packets  of  seeds,  and  among  them  one  labelled 
**  hill  wheat,"  the  grains  of  which  were  hardly 
larger  than  those  of  our  wild  grasses,  but  which, 
when  viewed  through  a  magnifying  lens,  were 
foimd  exactly  to  resemble  wheat,  he  sowed 
these  grains  in  his  garden,  and  was  much  sur- 
prised on  obtaining,  as  Uielr  produce,  a  good 


crop  of  spring  wheat,  the  grains  of  which  wen? 
of  the  ordinary  size.  Every  inquiry  that  ww 
made  to  ascertain  the  history  of  these  seeds 
proved  fruitless.  All  that  could  be  estabfiehed 
with  regard  to  the  place  of  their  production  was, 
that  they  came  from  India;  but  as  to  the  psN 
ticular  locality,  or  the  amount  of  cultlration  they 
had  received,  or  whether  the  gram  was  indeed 
in  that  instance  a  spontaneous  offering  of  nature, 
could  not  be  ascertained.  Experiments  such  a> 
these  may  lead  to  the  supposition,  thai  in  the 
com  plants,  as  in  other  vegetables,  great  modifi- 
cations have  been  produced  by  cultivation;  bat 
they  do  not  at  all  Interfere  with  the  belief  that 
the  cereal  grains  are  spread  over  the  earth  by 
the  agency  of  man  alone ;  and  that  they  are  be- 
quests from  past  ages  of  civilization  too  remote 
to  afibrd  any  materials  for  the  authentic  histoiy 
of  their  introduction  even  Into  countries  poaess- 
Ing  the  most  ancient  records.  Other  seeds  are 
dispersed  throughout  the  earth  by  winds  and 
currents,  and  various  other  ways ;  but  the  corn 
plants,  in  common  with  many  other  important 
vegetable  productions,  follow  the  course  of  man 
alone.  This  is  a  blessing  which  even  hostile 
armies  are  instruments  in  diffusing.  Cortez,the 
conqueror  of  Mexico,  inhuman  as  he  was  in  many 
parts  of  his  conduct,  thus  writes  fix)m  Mexieo  to 
the  king  of  Spain:  "All  the  plants  of  Spain 
thrive  admirably  in  this  land.  We  shall  not 
proceed  here  as  we  have  done  in  the  isles,  where 
we  have  neglected  cultivation  and  destroyed  the 
Inhabitants.  A  sad  experience  ought  to  render 
us  more  pradent  I  beseech  your  majesty  to 
give  orders  that  no  vessel  set  sail  for  this  connti}- 
without  a  certain  quantity  of  plants  and  grain/ 
The  diffusion  of  plants  useful  to  man  is  an  acci- 
dent diminishing  the  evils  of  hostile  invasion; 
It  is  a  necessary  attendant  of  commercial  inter- 
course. The  Indians  of  New  England  called  U»e 
plantain  "  Englishman's  foot ;"  and  in  the  same 
way  in  the  infancy  of  ancient  society,  wheat 
might  have  been  similarly  regarded  as  springing 
from  the  footsteps  of  the  Persians  or  Egyptians. 
In  times  approaching  nearer  to  our  own,  we 
know  that  wheat  followed  the  march  of  the  Ro- 
mans, as  the  vine  was  in  the  train  of  the  Greeks. 
And  to  come  still  nearer,  we  find  cotton  remam- 
Ing  In  countries  which  had  otherwise  suffered 
from  the  incursions  of  the  Arabs.  Humboldt 
remarks,  "  that  the  migration  of  these  phmts  is 
evident ;  but  their  first  country  Is  as  little  known 
as  that  of  the  different  races  of  men  which,  firom 
the  earliest  traditions,  have  been  found  in  aU 
parts  of  the  globe." 

The  manner  in  which  the  most  Important  gifts 
of  Providence  to  mankind,  says  a  recent  writer, 
have  been  dlffnsed  by  the  influence  of  conqoe* 
or  commerce,  has  some  striking  Instances  in  the 
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hiitoiy  of  Ammca.     In  the  new  world  such 
has  are  too  reeent  to  admit  of  any  doubt.    The 
«me  eiaas  of  &ctS)  too,  are  exhibited  in  several 
cmm  in  the  history  of  onr  empire  in  Hindos- 
tan.     We  shall  give  a  few  examples.    None 
of  the  cereal  gna&esy  properly  so  called,  were 
foimd  in  coltiyation  among  the  Mexicans  when 
their  country  was  first  yinted  by  Europeans. 
The  foundation  of  the  wheat  harvests  at  Mexico 
k  sud  to  have  been  three  or  four  grains,  which 
a  ikve  of  Cortes  discovered  in  1630,  accidentally 
mixed  with  a  quantity  of  rice.    The  careful  ne- 
gro^ who  preserved  and  made  so  advantageous  a 
use  of  the  few  grains  which  a  happy  chance 
had  thrown  in  his  way,  and  which,  in  the  hands 
of  a  oareleflB  or  thoughtless  person,  would,  with 
their  fntme  inestimable  advantages,  have  been 
lost  to  hia  country, 'has    not    been   thought 
worthy— doubtless  becanse  he  was  a  negro- 
id having  his  name  preserved.    The  Spanish 
lady,  Maria  d'  Escobar,  wife  of  Diego  de  Cha- 
ves, who  first  imparted  the  same  blessing  to 
Peru  by  conveying  a  few  grains  of  wheat  to 
Lima,  has  been  more  fortunate.    Her  name,  to- 
gether with  the  means  which  she  took  for  ef- 
fecting her  object,  by  carefully  distributing  the 
produce  of  ancceesive  harvests  as  seed  among  the 
fenoers^  have  been  gratefully  preserved  in  the 
reeotds  of  history.    The  exact  period  when  the 
cultivation  was  commenced  in  Peru  is  not  in- 
deed known;  but  it  appears  reasonable  to  be- 
Beve  that  this  event  did  not  occur  until  after  the 
date  aasigned  for  the  introduction  of  wheat  into 
Mexico,  as  in  the  year  1547  wheaten  bread  was 
hardly  known  in  the  important  city  of  Cuzco. 
The  first  grains  of  wheat  which  reached  Quito 
were  conveyed  thither  by  Father  Josse  Rixi,  a 
Fleming,  who  sowed  them  near  the  monastery 
of  St  Francis,  where  the  monks  still  preserve 
and  show  as  a  precious  relic  the  rude  earthen 
pot  wherein  the  seeds  first  reached  their  estab- 
iishraent.    The  rice  of  Carolina  is  pow  the  prin- 
cipal produce  of  that  portion  of  North  America. 
Mr  Aihby,  an  Engliah  merchant,  at  the  close  of 
the  17th  century,  sent  a  hundred  weight  from 
China  to  this  colony ;  and  from  this  source  all 
the  subsequent  rice  harvests  of  that  division  of 
the  new  world,  uid  the  laige  exportations  of  the 
same  valuable  grain  to  Europe,  have  sprung.  The 
wheat  now  cultivated  at  Rohilcund,  in  India, 
was  propagated  by  seed  brought  from  England, 
aaee  the  conquest,  by  Mr  Hawkins;  and  the 
potatoe,  within  a  very  few  years,  has  been  ex- 
tensively spread  by  us  through  the  Indian  pen- 
insula, and  thereby  preventing  the  exclusive  use 
of  rice,  is  generally  ameliorating  the  condition  of 
the  native  population.      Facts  such  as  these  are 
hi^y  interesting,  because  they  exhibit  the  mo- 
nl  m  well  as  the  natural  causes  which  influence 
the  distribution  of  vegetable  food  throughout  the 
earth. 


Before  describing  the  difierent  kinds  of  com, 
it  may  be  interesting  to  take  a  general  view  of 
their  cultivation  over  the  globe.  The  utmost 
limit  of  the  culture  of  grain  in  Siberia  reaches 
only  to  the  60°  of  latitude ;  and  in  the  more 
eastern  parts  of  the  province  these  important 
products  are  scarcely  to  be  met  with  higher  than 
66°.  In  the  more  southern  parts  of  Siberia,  and 
in  districts  adjoining  the  Wolga,  the  land  is  ex- 
ceedingly fertile,  so  that  crops  of  grain  are  ob- 
tained with  a  very  trifling  amount  of  labour. 
Buck  wheat  is  very  commonly  cultivated  in 
this  district ;  and  it  is  found  that  one  sowing  of 
the  seed  will  produce  five  or  six  crops  in  as  many 
successive  years,  each  harvest  yielding  from 
twelve  to  fifteen  times  the  quantity  first  sown. 
The  seed  which  is  shed  during  the  reaping  is 
sufficient  to  insure  the  growth  of  plants  for  the 
following  year  without  any  manuring,  and  with 
no  more  labour  on  the  part  of  the  farmer  than 
that  of  harrowing  the  land  in  the  spring.  This 
system  is  continued  without  intermission  until 
the  diminished  fertility  of  the  soil  compels  its 
abandonment;  but  this  state  of  things  rarely 
occurs,  until,  as  already  stated,  six  years  have 
thus  been  occupied.  Europe  is  indebted  to  Si- 
beria for  a  particular  description  of  oats,  which 
are  considered  excellent ;  and  at  Yakoutch  bar- 
ley is  sometimes  seen  to  arrive  at  maturity. 

In  some  districts  of  Lapland,  situated  to  the 
westward,  the  inhabitants  are,  by  dint  of  careful 
tillage,  enabled  to  produce  plentiful  crops  of  rye. 
In  some  spots  nearer  even  than  this  to  the  pole, 
potatoes  are  made  to  supply  the  place  of  grain ; 
but  for  the  most  part  the  inhabitants  are  con- 
strained to  subsist  upon  dried  fish.  In  Kamt- 
chatka,  which  is  considerably  to  the  south  of 
Siberia,  extending  from  62°  to  61°  of  north  lati- 
tude, but  united  with  that  province  at  its  eastern 
extremity,  no  attempts  to  cultivate  the  cereal 
grasses  have  ever  proved  successful,  the  produce 
not -having  in  any  case  been  sufficient  to  repay 
the  labour  of  the  tillage.  These  features  may, 
however,  be  attributable  more  to  the  generally 
ungrateful  nature  of  the  soil  than  to  the  efiects 
of  an  imkindly  climate,  since  in  some  spots  where 
the  land  is  of  better  quality,  other  esculent  ve- 
getables are  produced  in  tolerable  perfection; 
cabbages,  carrots,  turnips,  radishes,  beet  root, 
and  even  cucumbers,  are  reared  constantly  and 
without  difficulty. 

Barley  and  oats  are  the  kinds  of  grain  the  cul- 
ture of  which  extends  furthest  to  the  north  in 
Europe.  The  meal  which  they  yield,  and  which 
is  seldom  or  never  used  by  the  inhabitants  of 
South  Britain  for  human  food,  forms,  on  the 
contrary,  the  principal  sustenance  of  the  inhabi- 
tants of  Norway  and  Sweden,  of  a  part  of  Sibe- 
ria, and  even  Scotland. 

Rye  follows  next  in  order,  being  associated 
with  oats  and  barley  in  the  more  northern  divi- 


Digitized  by 


Google 


206 


HISTORY  OF  THE  VEGETABLE  KINGDOM. 


sion  of  the  temperate  zone.  In  the  southern 
parts  of  Norway  and  Sweden,  in  Denmark,  in 
districts  hordering  on  the  Baltic  sea,  and  in  the 
north  of  Germany,  rye  forms  the  principal  object 
of  cultiyation,  biu'ley  being  raised  in  those  coun- 
tries, as  with  us,  only  for  the  purpose  of  brew- 
ing, and  the  use  of  oats  being  limited  chiefly  to 
the  feeding  of  horses.  In  all  these  last  men- 
tioned places  wheat  is  also  grown ;  but  its  con- 
sumption is  limited,  and  the  principal  part  is 
made  an  object  of  internal  trade. 

The  Norwegian  summer,  though  short,  is  ge- 
nial, and  the  sun  is  but  a  very  few  hours  absent 
during  the  short  night.  Barley  is  here  gene- 
rally sown  and  reaped  within  the  short  space  of 
sixty  days,  sometimes  even  six  weeks  are  found 
to  suffice  for  fulfilling  the  hopes  of  the  husband- 
man. The  Norwegian  agriculturist  is,  however, 
occasionally  visited  by  seasons  throughout  which 
the  sun  appears  to  lose  its  genial  power,  and  ve- 
getation b  stunted,  blossoms  indeed  appear,  but 
are  unsucceeded  by  fruits,  and  the  straw  yields 
nothing  but  empty  ears.  This  calamity  b  hap- 
pily of  rare  occurrence,  and  unless  when  checked 
by  a  premature  frost,  the  harvests  of  Norway  are 
for  the  most  part  abundant  and  excellent. 

In  Sweden  agriculture  b  pursued  in  a  syste- 
matic and  scientific  manner,  by  which  means 
the  natural  barrenness  of  the  soil  is  in  a  consi- 
derable degree  remedied — ^the  province  of  Groth- 
land  producing  barley,  oats,  rye,  and  wheat,  as 
well  as  pease  and  beans.  In  these  climates  the 
transition  of  the  seasons  b  always  abrupt.  Ve- 
getation, when  it  has  once  commenced,  proceeds 
with  a  rapidity  unknown  in  these  mdre  tempe- 
rate regions ;  and  the  interval  which  elapses  be- 
tween committing  the  seed  to  the  soil  and  gath- 
ering the  ripened  harvest,  is  scarcely  greater  in 
Sweden  than  b  experienced  in  Norway.  Some- 
what farther  to  the  south  rye  in  a  great  measure 
disappears,  and  wheat  b^mes  the  principal 
grain  used  for  human  food. 

France,  England,  the  southern  part  of  Soot- 
land,  part  of  Grermany  and  Hungary,  and  the 
lands  of  western  and  middle  Asia,  fall  within 
this  description.  In  most  of  these  countries  the 
vine  b  also  successfully  cultivated,  and  wine 
forming  a  substitute  for  beer,  the  raising  of  bar- 
ley b  consequently  much  n^lected.  Still  fur- 
ther southward  wheat  b  found  in  abundance ; 
but  maize  and  rice  are  also  produced,  and  enter 
laigely  into  the  constituents  of  human  food. 
Portugal,  Spain,  that  part  of  France  which  bor- 
ders on  the  Mediterranean  sea,  Italy  and  Greece, 
are  thus  circumstanced.  Still  fiirther  to  the 
east,  in  Persb  and  northern  Indb,  Arabia,  Nu- 
bia, Egypt,  and  Barbary,  wheat  b  indeed  found; 
but  maize,  rice,  and  millet,  form  the  principal 
materiab  for  human  sustenance.  On  the  plains 
near  the  Caspian  sea,  in  the  province  of  Greoi^gia, 
rice,  wheat,  barley,  and  millet,  are  jaised  abun- 


dantly, and  with  little  culture.  In  the  more 
elevated  parts  of  those  districts  rye  b  sometimes 
cultivated ;  but  oats  entirely  disappear,  the 
mules  and  horses  being  fed  on  barley. 

The  mode  of  culture  followed  at  the  present 
day  in  Egypt  b  exceedingly  simple,  and  calls  but 
for  a  small  amount  of  labour.  Ail  that  b  re- 
quired for  raiong  barley  and  wheat  is,  when  the 
inundation  of  the  Nile  has  subsided,  to  throw 
the  seed  upon  the  mud.  I  f  thb  should  be  thought 
too  hard  and  stiff,  the  grain  b  lightly  ploughed  in, 
and  no  farther  care  or  culture  b  then  reqnired 
until  the  ripening  of  the  produce,  which  usoally 
happens  from  the  beginning  to  the  end  of  April 
In  Nubia,  and  particularly  above  the  great  cata- 
ract, the  banks  of  the  river  are  so  high  as  sddom 
to  admit  of  the  overflowing  of  the  waters;  and 
the  Nubian  cultivators  are  consequently  obliged 
to  employ  sakies,  or  water  wheels,  for  the  par* 
poee  of  irrigating  the  fields  during  the  siunmer. 
Thb  practice  prevaib  as  fiir  as  Sumcar.  The 
principal  vegetable  productions  of  Nubia  are 
barley  and  dhourra^  or  Indian  millet.  The  use 
of  wheat  b  confined  to  the  more  wealthy  inhabi- 
tants. 

In  China  and  Japan  rice  b  the  prevailing  gnun. 
Thb  arises  more  from  the  peculiar  tastes  of  the 
people  than  from  climate,  for  in  the  Ji^anese 
islands,  and  in  a  considerable  part  of  the  Chinese 
empire,  all  the  other  grains  might  be  adyantag^ 
oudy  ndsed.  The  dense  population  in  China, 
and  their  restricted  foreign  trade,  renders  them 
so  entirely  dependent  on  their  agriculture,  that 
it  b  fostered  in  every  way  by  their  government 
Thus  we  learn  from  their  annals,  that  one  of  their 
greatest  and  wisest  emperors  was  taken  from  his 
plough  to  ascend  the  throne.  Another  of  tiieir 
rulers  is  celebrated  for  having  discovered  the  art 
of  draining  low  lands,  of  coUecting  the  water  m 
canals,  and  of  converting  it  from  a  noxious  im- 
pediment to  the  useful  purpose  of  irrigation. 
Their  emperor  Ven-li,  who  reigned  one  hundred 
and  seventy-nine  years  before  Christ,  is  said  to 
have  incited  hb  subjects  to  the  more  zealous  cul- 
tivation of  their  lands  by  ploughing  with  his 
own  hands  the  land  surrounding  hb  palace,  which 
example  being  followed  by  hb  ministers  and 
courtiers,  influenced  in  turn  those  who  moved  in 
a  less  exalted  sphere. 

Of  the  tropical  countries  Asia  adopts  princi- 
pally the  use  of  rice,  while  maize  b  more  used 
by  the  Americans.  Thb  may  arise  from  these 
substances  being  respectively  indigenous  to  the 
two  regions.  In  Africa  the  two  grains  are 
used  nearly  in  equal  proportions.  Wheat  is  oc- 
casionally found  within  the  tropics ;  but  its  8ca^ 
city  and  high  price  renders  it  more  an  object  of 
luxury  than  common  consumpt.  In  the  upper 
provinces  of  British  India,  the  wheat,  though  of 
a  smaller  grain  than  that  used  in  Britain,  is  of 
excellent  quality.    Barley  b  also  grown  in  the 
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more  northem  districts  of  India;  but  it,  too,  is 
of  a  diminutive  aze.  The  variety  thus  culti- 
Tsfted  is  the  hiffg  of  this  country.  Its  cheapness 
readers  it  a  common  food  for  the  native  popula- 
tioD,  who  make  it  into  cakes. 

The  agiicultnTe  of  the  Hindoo  Ryots  is  of  a 
veiy  primitive  description.  Their  ploughs  are 
aetroely  deserving  of  the  name,  being  merely  a 
diarp  pointed  piece  of  wood^  which  scratches  but 
do«  not  torn  over  the  soil ;  after  the  grain  is* 
scattered  in,  a  branch  of  a  tree  serves  as  a  har- 
row to  cover  it  over.  In  seasons  of  drought, 
however,  they  have  recourse  to  irrigation. 

In  America  there  is  great  diversity  in  the  cul- 
ture of  the  cerealia,  corresponding  to  the  diver- 
sity of  dimate  in  that  continent.  In  the  57° 
and  58^  of  north  latitude,  barley  and  lye  are 
brcnight  to  maturity ;  on  liie  eastern  coast,  the 
aune  cultivation  rarely  succeeds  higher  than  6(P 
or  bV.  In  the  United  States  wheat  and  rye 
grow  as  in  the  more  temperate  regions  in  Europe; 
and  it  is  perhaps  owing  to  &ulty  methods  of  til- 
lage, occasioned  by  the  great  abundance  of  land 
and  the  deamess  of  labour,  that  the  produce  bears 
a  small  proportion  when  compared  with  that  ob- 
tained from  cultivating  the  same  extent  of  land 
in  Europe.  Great  improvements  in  this  respect 
have  already  been  introduced ;  and  when  popu- 
latkm  diall  be  found,  as  in  older  settled  countries, 
pressing  against  the  means  of  subsistence,  there 
U  DO  reason  why  the  lands  should  not  be  made 
IS  productive  generally  as  they  are  in  the  care- 
fully cultivated  districts  of  this  country.  Maize 
is  voy  extensively  raised  in  the  United  States; 
and  in  the  southern  parts  of  the  Union  rice  is 
abo  very  laigely  cultivated. 

Canada  produces  wheat  in  sufficient  abundance 
to  sopply  its  own  population,  and  to  make  large 
oocsfiooal  shipments  to  the  mother  country, 
where  this  produce  is  received  upon  more  advan- 
tageous terms,  as  regards  the  duty  payable  on  im- 
portaUon,  thsA  wheat  the  produce  of  any  part  of 
the  continent  of  Europe.  In  proportion  as  the 
lands  of  Canada  are  cleared  of  their  timber,  it  is 
to  be  expected  that  a  huge  amoimt  of  grain  will 
be  qtored  by  that  province  for  consumption  in 
Europe,  unless  the  tide  of  emigration  should  con- 
tinue to  set  more  and  more  strongly  towards  that 
quarter,  so  as  to  call  for  a  proportionately  in- 
creased quantity  of  grain  for  the  sustenance  of 
the  settlers. 

Humboldt,  in  his  account  of  New  Spain,  has 
giTcn  a  very  interesting  view  of  the  agriculture 
of  Soudi  America.  In  the  lower  latitudes  of  the 
Mexican  republic,  the  cereal  grains  of  Europe, 
comprehending  under  this  denomination  wheat, 
barley,  oats,  and  rye,  are  never  cultivated  at  a 
lower  elevation  than  from  2500  to  8000  feet  above 
the  kvel  of  the  sea.  It  is  weU  known  that  the 
habitation  of  plants  is  determined  in  a  very  de- 
rided manner  by  the  elevation  of  different  re- 


gions. On  this  subject  De  Candolle  calculates, 
that  in  France  every  540  feet  of  vertical  eleva- 
tion is  equivalent  to  a  receding  of  one  degree 
from  the  equator;  while  Humboldt  estimates 
every  rise  of  896  feet  to  be  equal  to  the  same  ad- 
vance to  the  north  in  tropical  countries.  On 
the  declivity  of  the  Cordilleras,  between  Vera 
Cruz  and  Acapulco,  wheat  cultivation  does  not 
in  general  commence  at  a  lower  level  than  4000 
feet.  Sometimes,  as  in  the  immediate  vicinity 
of  the  city  of  Xalapa,  wheat  is  sown  not  for  the 
sake  of  the  grain,  which  indeed  it  there  never 
produces,  but  because  the  straw  and  succulent 
leaves  furnish  excellent  fodder  for  the  cattle.  It 
does  not  appear,  however,  that  the  degree  of 
latitude  and  the  amount  of  elevation  are  the  only 
circumstances  that  determine  the  fructification 
of  wheat,  since  in  Guatemala,  which  is  nearer  to 
the  equator,  and  at  a  much  lower  level  than 
Xalapa,  that  grain  comes  to  full  perfection. 
Himiboldt  offers  a  reason  for  this  variance  from 
the  usual  rule,  the  exposed  situation  of  the  dis- 
trict, and  the  prevalence  of  cool  winds,  which 
serve  to  modiiy  the  otherwise  un&vourable  in- 
fluence of  the  climate.  I  have  seen,  says  this 
traveller,  in  the  province  of  Caraccas,  the  finest 
harvests  of  wheat,  near  Victoria,  at  1640  to 
1968  feet  of  absolute  elevation ;  and  it  appears 
that  the  wheaten  fields  which  surround  the 
Quatre  Villas,  in  the  island  of  Cuba,  have  a  still 
smaller  elevation.  At  the  Isle  of  fVance  wheat 
is  cultivated  on  a  soil  almost  level  with  the  ocean. 
Circumstances  altogether  unconnected  with 
climate  must  be  taken  into  account  in  determin- 
ing the  relative  agricultural  capabilities  of  Mex- 
ico, where  the  absolute  absence  of  rain  through- 
out a  large  portion  of  the  time  when  the  plant  is 
in  the  ground,  must  be  in  a  high  degree  detri- 
mental to  wheat  husbandry,  unless  artificial 
means  were  resorted  to,  as  in  Nubia,  for  supply- 
ing the  natmtd  deficiency  of  moisture.  Through- 
out a  great  part  of  the  temperate  regions  of  New 
Spain  the  farmers  are  compelled  to  adopt  the 
system  of  artificial  irrigation.  This  is  effected 
by  the  agency  of  canals  and  reservoirs,  which  are 
supplied  from  the  rivers,  and  which  are  so  con- 
structed that  the  water  may  be  dispersed  at  plea- 
sure over  any  and  every  part  of  the  &rms.  In 
districts  where  the  system  of  artificial  watering 
is  fiilly  adopted,  the  fertility  of  the  Mexican 
farms  is  extraordinary,  fiar  beyond  any  thing  ex- 
perienced in  the  richest  soils  of  Europe;  the 
wheat  harvest  being  commonly  thirty-five  and 
forty  to  one,  and  some  considerable  estates  yield- 
ing even  fifty  and  sixty  measures  for  one  mea- 
sure of  seed.  In  similar  localities,  and  with  land 
of  equfd  quality,  but  where  no  opportunity  has 
been  provided  for  watering  the  fields,  the  annual 
return  does  not  exceed  more  than  fifteen  or 
twenty  for  one.  Maize  is  also  very  extensively 
cultivated  in  Mexico,  and  from  the  genial  na^ 
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tnre  of  the  climate  and  the  general  fertility  of 
the  soil,  the  returns  which  it  yields  to  the  farmer 
are  most  abundant.  Humboldt  writes  that  in 
the  valley  of  Mexico  the  maize  hanrest  yields 
two  hundred  for  one.  The  Indians  and  Meti- 
zoes,  who  form  a  large  proportion  of  the  inhabi- 
tants of  the  republic,  feed  on  maize  and  mancholy 
or  the  produce  of  the  cassava  plant,  the  consump- 
tion of  wheat  being  principally  confined  to  the 
white  inhabitants  of  the  towns.  In  the  tempe- 
rate and  polar  districts  of  the  southern  hemi- 
sphere, the  order  of  cultivation  is  very  similar  to 
that  pursued  in  dmilar  latitudes  and  elevations 
north  of  the  tropics.  In  America,  wheat  is  com- 
monly found  in  the  southern  provinces  of  Bra- 
zil, in  Buenos  Ayres,  and  in  Chili.  The  same 
grain  predominates  at  the  Cape  of  Grood  Hope, 
the  flour  which  it  yields  being  of  beautiful 
quality,  and  accompanied  by  less  than  the  usual 
proportion  of  bran.  In  Australia,  wheat  also 
forms  the  principal  object  of  cultivation  on  the 
part  of  the  settlers ;  but  in  the  southernmost  por- 
tions of  that  vast  island,  or  rather  continent,  and 
in  Van  Dieman's  land,  barley  and  rye  are  like- 
wise to  be  found. 

Wheat.  This  is  perhaps  the  most  valuable 
of  all  the  cerealia.  As  for  the  manufacture  of 
bread,  that ''  staff  of  human  life,"  it  possesses 
qualities  superior  to  any  of  the  other  species  of 
grain. 

Triticum^  or  wheat,  of  which  there  are  several 
species  and  varieties,  is  an  annual  herbaceous 
plant,  possessing  the  usual  characteristics  of  the 
gramines.  The  seed  is  a  compressed  oval,  en- 
closed in  a  scaly  pericarp,  or  chaff,  from  which 
it  is  easily  separated.  The  cotyledonous  matter 
is  separated  into  halves  by  a  deep  85. 
groove  (fig.  a.),  which  runs  along  that 
side  of  the  grain  that,  while  the  plant  ^ 
was  attached  to  the  ear,  was  placed 
next  to  the  rachis  or  stem.  On  the 
other  side,  which  is  more  convex,  is  seen 
an  oval  body,  where  the  embryo  is 
situated,  and  where  the  germ  of  the  fu- 
ture  plant  spiings  from.  The  vessels  by 
which  the  grain  was  attached  to  the  pa- 
rent plant,  and  by  which  it  was  nourished,  were 
attached  to  this  end  of  the  seed  lobe.  When  the 
seed  is  matured,  these  umbilical  vessels  separate, 
the  point  of  separation  then  closes  up,  and  the 
grain  may  then  be  easily  detached  from  the  cliaff 
by  which  it  is  envelop^.  There  are  two  sorts 
of  wheat  generally  cultivated  in  this  country, 
triticitm  hybermm^  or  winter  wheat,  and  triticum 
cestivum,  spring  or  summer  wheat. 

WinUr  Wheat  has  a  laige  plump  ear,  smooth, 
or  destitute  of  awn,  with  a  conspicuous  bloom, 
and  a  strong,  vigorous,  and  erect  stem.  It  is 
sown  in  autumn,  be^ns  to  vegetate  and  renuuns 
green  during  the  winter,  and  comes  to  maturity 
towards  the  end  of  the  following  summer.    It  is 
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very  apt  to  pass  into  varieties, 
arising  from  soU,  dimate,  and 
modes  of  culture.  Two  of  the 
most  marked  of  them  are  the 
red  and  white  wheat.  The  red 
wheat  has  a  thicker  and  rougher 
envelope,  is  of  a  hardier  nature 
than  the  other,  and  conseqaoitly 
more  suited  for  cold  and  high 
situations ;  but  it  is  less  produc- 
tive, and  yields  a  flour  of  an  in- 
ferior quality. 

i^pring  Wheat.  This  is  sup- 
posed to  have  come  frt>m  the 
north  of  Europe.  It  is  less  hardy 
than  the  winter  wheat,  the  stem 
is  more  slender  and  delicate, 
the  ear  thinner  and  drooping, 
and  furnished  with  beards  or 
awns.  This  grain,  which,  in 
our  uncertain  climate,  cannot  be  safely  or  pro- 
ductively cultivated  throughout  the  kingdom,  ia 
yet  domesticated  in  the  more  southerly  and  iha 
midland  districts.  As  its  grain  is  smaller  thim 
that  of  the  conmion  winter  wheat,  and  as  its  pro- 
duce  is  less  abundant,  the  farmer  would  not  be 
led  to  its  cultivation  could  he  be  certain  of  suc- 
cess with  earlier  sown  seed,  or  i^  in  the  progress 
of  his  agricultural  operations,  the  land  could  al- 
ways be  got  ready  for  the  autumnal  sowing.  The 
principal  advantage  to  be  derived  from  the  adop- 
tion of  summer  wheat  consists  in  the  security 
which  it  offero  against  the  injurious  effects  of  a 
cold  and  rainy  spring ;  so  that^  in  situations  and 
seasons  where  winter  sown  wheat  is  so  fiir  in- 
jured as  to  destroy  all  prospect  of  a  harvest^  this 
delicate  but  more  rapidly  growing  species  may 
be  more  confidently  depended  on  for  yielding 
its  increase.  Some  farmers,  when  they  per- 
ceive that  the  seed  which  they  have  sown  in 
autumn  £uls  and  goes  off  in  patches  from  any 
untoward  causes,  are  accustomed  to  rake  spring 
wheat  into  the  vacant  spaces^  and  wherever  the 
plants  appear  weak  and  Uiin.  By  this  means 
the  uniformity  of  the  crop  is  restored ;  and  if 
the  operation  has  not  been  delayed  beyond  the 
beginning  of  April,  the  spring  wheat  will  be  ma- 
tured, and  ready  for  Uie  sickle  at  the  same  time 
with  the  earlier  sown  plants.  This  mixture  of 
grain  is  of  no  consequence  to  the  miller ;  but  it 
would  of  course  be  improper  to  employ  the  pro- 
duce as  seed.  When  spring  wheat  is  sown  by 
itself,  the  season  for  this  operation  is  in  April  or 
the  early  part  of  May,  from  which  time  onward 
the  farmer  has  but  little  to  dread  from  any  se- 
verity of  weather.  It  is  said  that  this  species  of 
wheat  is  not  subject  to  blight  According*  to 
the  analysis  of  Sir  H.  Davy,  the  nutritive  quality 
of  this  kind  is  not  quite  equal  to  that  of  winter 
wheat,  the  proportions  bdng  96^  per  cent,  in  the 
latter,  and  only  94  per  cent,  in  the  form»,  of 
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the  entire  balk  of  the  graina.  The  gluten  con- 
tained in  the  two  kinds  varies  in  a  greater  degree, 
thai  of  winter  wheat  being  24,  while  that  of 
spring  aown  com  is  only  19,  so  that  the  winter 
▼ariety  is  more  eligible  for  the  purpose  of  the 
baker. 

Egypiitm    or    many 
tpUmi  Wheat  (tritiam  87. 

ctmpontumj.  Thisspe*  , 

cies  of  wheat,  called  also 
the  **  com  of  abnn- 
dance,"*  is  chiefly  colti- 
Tated  in  E^ypt  and  some 
parts  of  Italy.  It  is 
Bopposed  to  be  of  Afri- 
can origin,  and  in  its 
qualities  and  habits  re- 
sembles the  spring 
wheat,  above  described, 
more  than  any  other. 
The  stem  or  rachis  of 
this  vpeaeB  b  branched, 

snd  bears  several  ears    -__h—  n.^ 

^    •  .         ».  Efypuan  or  nany  i{ilked 

or  spikelets.    The  ear  S^Tieat. 

is  besrded^  and  the  grains  are  thinner  than  those 

of  winter  wheat.    This  kind  will  endure  the 

extremes  of  moisture,  as  well  as  a  high  tem- 

pentore,  without  injury,  so  that  it  is  peculiarly 

adapted  to  the  climate  of  the  countries  where  it 

is  chiefly  raised. 

i^wft  WTkeat  (triticum  speUa).  This  is  con- 
jeetnred  to  have  been  the  species  of  wheat  used 
by  the  Romans,  and  the  zea  of  the  Greeks,  al- 
thou^  this  latter  name  has  been  given  to  maize, 
a  grain  with  which  the  ancients  were  totally 
imacquainted.  This  variety  is  still  cultivated 
on  the  continent,  and  to  a  considerable  exteni  in 
the  sooth  of  Europe.  A  coarse  soil  will  produce 
it,  and  it  requires  less  culture  and  attention  than 
the  finer  qualities  of  wheat.  In  many  parts  of 
Gcnnsny,  in  Switzerland,  in  the  south  of  France, 
in  the  north  of  Africa,  and  at  the  Cape  of  Good 
Hope,  spelt  is  raised  in  conrideraMe  abundance. 
It  is  also  common  in  Spain,  and  is  given  to 
horses  instead  of  bariey,  when  that  grain  hap- 
pens to  be  scarce.  It  is  said,  too,  that  this  va- 
riety of  wheat  is  well  suited  to  the  climate  and 
sofl  of  Australia.  There  are  two  varieties  of 
■pelt,  one  with  awns,  and  the  other  quite  bare. 
The  gpike  of  this  latter  variety  is  scantily  sup- 
plied with  gndns,  which  have  a  very  slight  en- 
velope of  chaff,  the  individual  grains,  however, 
ire  large  and  plump.  It  is  almost  universally  a 
■priug  sown  crop,  and  grows  luxuriantly,  with 
a  thick  neariy  solid  culm.  The  bread  made 
from  it  is  of  a  dry  quality. 

Om  SMded  Wkmt  (PrUkwn  manoeoocmmj. 
This  variety  goes  under  the  name  of  St  Peter's 
con.  It  is  a  rery  diminutive  plant,  and  the 
ipike  eontaiDS  only  a  single  row  of  grains.  It  is 
raltiTated  in  the  more  Alpine  parts  of  Switzer-  I 


land,  and  contains  less  gluten  than 
M*         the  common  sorts;  on  this  ac- 
count it  is   less  adapted  for  the 
I         manufacture  of  bread,  and  is  used 
|!   I         in  soups  and  gruels.    The  four- 
' '   "        sided  form  of  the  ripe  ear  is  so 
regular,  that  it  has  the  appear- 
ance of  being  carved  out  of  ivory. 
The  stem,  from  its  hardness  and 
tenacity,    is    well    adapted    for 
thatchhig,  for  which  purpose  it  is 
generally   used.     Several   stalks 
grow  up  from  one  seed  of  wheat 
deposited  in  the  soil,  and  the  num- 
ber varies  much  according  to  the 
manner  of  cultivation  and  other 
accidental   circumstances.      The 
Onesided  Wheat  power  of  renewing  and  multiply- 
ing the  stems  possessed  by  the 
grain-bearing  plants,  is  called  tillering  by  agricul- 
turists.     In  its  progress  the  stalks  do  not  rise 
immediately  from  the  germ,  but  are  thrown  out 
from  different  points  of  the  infant  sprouts  while 
they  are  yet  in  contact  with  the  moist  soil.    The 
increase  of  plants  by  this  means  is  often  most  as- 
tonishing, and  it  is  an  admirable  previrion  to 
repair  and  counteract  the  various  casualties  to 
which  these  plants  are  liable  in  the  earlier  stages 
of  their  progress.    Among  these  casualties  not 
the  least  common  is  that  of  the  depredations  of 
the  wheat  fly  fmusea  pumilionisj.    This  insect 
is  in  the  habit  of  depositing  its  eggs  in  the  very 
centre  of  the  yoimg  plant,  and  when  these  are 
batched  into  larve,  the  primary  shoot  is  by  these 
worms  instantly  devoured.     Did  the  plant  pos- 
sess within  itself  no  means  of  repairing  this  in- 
Jury,  the  whole  previous  labour  of  the  husband- 
man would  in  this  case  have  been  in  vain.    But 
tliis  destruction  occurring  in  the  spring  of  ih» 
year,  when  the  vegetative  power  of  the  plant  is 
in  the  greatest  activity,  an  effort  is  produced 
somewhat  analogous  to  that  of  heading  down  a 
fruit  tree,  shoots  immediately  spring  up  frt>m  the 
divided  part,  the  plant  becomes  more  firmly 
rooted,  and  produces  probably  a  dozen  stems  and 
ears,  where,  but  for  the  temporary  mischief,  it 
might  have  sent  forth  only  one. 

Several  extraordinary  &cts  have  been  recorded 
in  connection  with  the  inherent  power  of  mul- 
tiplication possessed  by  these  vegetables.  Among 
otihers,  Kenelm  Digby  asserted,  in  1666,  that 
**  there  was  in  the  possession  of  the  Fathers  of 
the  Christian  doctrine  at  Paris  a  plant  of  barley, 
which  they  at  that  time  kept  as  a  curiosity,  and 
which  consisted  of  two  hundred  and  forty-nine 
stalks  springing  from  one  root  or  grain,  and  in 
which  they  counted  above  eighteen  thousand 
grains  or  seeds  of  barley."  In  the  Philosophical 
Transactions  it  is  recorded,  that  Mf  C.  Miller  of 
Cambridge,  the  son  of  the  eminent  horticulturist, 
sowed,  on  the  2nd  of  June,  a  few  grains  of  com- 
2d 
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mon  red  wheat,  one  of  the  plants  from  which 
had  tillered  so  much,  that  on  the  8th  of  August 
he  was  enabled  to  divide  it  into  eighteen  plants, 
all  of  which  were  placed  separately  in  the  ground. 
In  the  course  of  September  and  October  so  many 
of  these  plants  had  again  multiplied  their  stalks, 
tliat  the  number  of  plants  which  were  separately 
set  out  to  stand  the  winter  was  sixty-seven. 
With  the  first  growth  of  the  spring  the  tillering 
again  went  forward,  so  that  at  the  end  of  March 
and  beginning  of  April  a  farther  division  was 
made,  and  the  number  of  plants  now  amounted 
to  five  hundred.  Mr  Miller  expressed  his  opi- 
nion, that  before  the  season  had  too  far  advanced 
one  other  division  might  have  been  effected,  when 
the  number  might  have  been  at  least  quadrupled. 
The  ^ve  hundred  plants  proved  extremely  vi- 
gorous, much  more  so  than  wheat  under  ordi- 
nary culture,  80  that  the  number  of  ears  submit- 
ted to  the  sickle  was  21,109,  or  more  than  forty 
to  each  of  the  divided  plants :  in  some  instances 
there  were  one  hundred  ears  upon  one  plant. 
The  ears  were  remarkably  fine,  some  being  six 
or  seven  inches  long,  and  containing  from  sixty 
to  seventy  grains.  The  wheat,  when  separated 
from  the  straw,  weighed  forty-seven  pounds  and 
seven  ounces,  and  measured  three  pecks  and 
three  quarters,  the  estimated  number  of  grains 
being  576,840. 

Such  an  enormous  increase  is  not  of  course  at- 
tainable on  any  great  scale,  or  by  the  common 
modes  of  culture ;  but  the  experiment  is  of  use 
as  showing  the  vast  power  of  increase  with  which 
the  most  valuable  of  vegetables  is  endowed,  and 
which,  by  judiciously  varying  the  mode  of  til- 
lage, may  possibly  in  time  be  brought  into  bene- 
ficial action. 

The  ordinary  produce  of  wheat  varies  exceed- 
ingly, depending  much  upon  the  quality  of  the 
soil,  the  nature  of  the  season,  and  the  mode  of 
culture.  The  average  produce  of  the  soil  of  a 
country  depends,  as  does  eveiy  other  species  of 
production,  upon  the  advance  of  its  inhabitants 
in  knowledge  and  in  the  possession  of  capital. 
It  has  been  conjectured,  that  in  the  Idth  century 
an  acre  of  good  land  in  England  would  produce 
twelve  bushels  of  wheat.  In  two  centuries  this 
rate  of  produce  appears  to  have  greatly  increased. 
Harrison,  writing  in  1674,  says,  "  The  yield  of 
our  come-ground  is  much  after  this  rate  follow- 
ing:— ^Throughout  ihe  land  (if  you  please  to 
make  an  estimate  thereof  by  the  acre),  in  meane 
and  indifferent  years,  wherein  each  acre  of  rie 
or  wheat,  well  tilled  and  dressed,  will  yield  com- 
monlie  sixteene  or  twentie  bushels ;  an  acre  of 
barley,  six-and-thirtie  bushels ;  of  otes,  and  such 
like,  four  or  five  quarters ;  which  proportion  is 
notwithstanding  oft  abated  toward  the  north,  as 
it  is  oftentimes  surmoimted  in  the  south."  The 
mecm  produce  in  Great  Britain,  according  to 
tlie  estimate  of  Bfr  Arthur  Young,  did  not,  at 


the  time  when  he  wrote  (about  fifty  years  ago) 
exceed  twenty-two  and  a  half  bushels  per  acre. 
Other  and  later  writers  have  calculated  the  stct- 
age  at  from  twenty-four  to  twenty-dght  bushels; 
while  the  author  of  the  Reports  on  Agriculture 
for  Middlesex  has  asserted,  that  the  medium 
quantity  in  that  county  is  forty  bushels,  the 
highest  produce  he  has  known  being  axty-eight, 
and  the  lowest  twelve  bushels  per  acre.  The 
land  in  the  county  which  was  the  subject  of  these 
Reports,  owing  to  its  proximity  to  the  metropo- 
lis, may  be  considered  as  in  a  state  of  high  con- 
dition, and  much  beyond  the  ordinary  rate  of 
fertility.  At  all  times,  and  in  every  country, 
some  situations  will  be  found  more  prolific  than 
others,  and  some  individuals  will  be  more  suc- 
cessful in  their  agricultural  labours.  Pliny  has 
related  a  case  which  occurred  among  the  Ro- 
mans, where  tliis  success  was  seen  in  so  marked 
a  degree,  that  the  able  agriculturist  who,  bycx* 
celling  his  countrymen,  had  rendered  himself 
the  object  of  envy,  was  cited  before  the  Cunile 
Edile  and  an  assembly  of  the  people,  to  answer 
to  a  charge  of  sorcery,  founded  on  his  reaping 
much  larger  crops  from  his  very  small  spot  of 
ground  than  his  neighbours  did  from  their  ex- 
tensive fields.  "  In  answer  to  this  charge  Cre- 
sinus  produced  his  efficient  implements  of  hus- 
bandry, his  well-fed  oxen,  and  a  hale  young  wo- 
man his  daughter,  and  pointing  to  them,  ex- 
claimed, These,  Romans,  are  my  instruments  of 
witchcraft;  but  I  cannot  here  diow  you  my  la- 
bours, sweats,  and  anxious  cares." 

It  will  easily  be  conceived  that  the  quantity 
of  straw  must  vary  condderably  from  year  to 
year,  according  to  the  seasons,  and  that  tliis  pro- 
duce will  likewise  be  generally  influenced  by  the 
nature  of  the  soil.  It  is  therefore  impossible  to 
give  any  certain  information  upon  this  point; 
but  it  will  perhaps  amount  to  a  near  ^proxima- 
tion  to  the  truth,  if  we  consider  that  for  ereiy 
twelve  bushels  of  wheat,  one  load,  containing 
thirty-six  trasses  of  straw,  will  be  obtained,  the 
weight  of  which  is  11  cwt.  2  qrs.  8  lbs.  The 
straw  of  summer  wheat  is  more  agreeable  to 
cattle  than  that  produced  from  winter  sowing.* 

This  most  important  vegetable  is  not  wholly 
free  from  casualties  apart  from  climate.  The 
principal  of  these  are  blight,  mildew,  and  smut, 
which  we  have  already  explained  in  the  chapter 
on  the  diseases  of  vegetables. 

There  are  two  modes  of  sowing  wheat  prac- 
tised by  agriculturists.  The  one  consists  in  scat- 
tering the  grain  from  the  hand  over  the  well- 
ploughed  fields,  and  is  called  sowing  broad-cast; 
the  other  is  by  sowing  it  in  uniform  drills,  or 
dttbUng  it,  and  afterwards  hoeing  and  clearing  it 
from  weeds.  This  latter  practice  was  attempted 
in  the  time  of  lord  Bacon ;  but  it  was  abandoned 
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on  the  scores  of  expense.    In  1CG9  Evelyn  pre- 
Ksied  to  tlu  loyal  oocieiy  a  deacription  of  a  sow- 
ii^  madiine,  inTented  bj  Locatelliy  a  natire  of 
Jtatjy  who  had  obtained  a  patent  for  its  use  in 
Spain,  baring  demonstrated  its  utility  by  public 
experiment.    The  drill  plough,  however,  says  a 
reeeni  writer,  was  not  used  in  England,  and  was 
pfHtflfwy  quite  unknown  to  a  body  of  men  who 
are  proverbially  dow  all  over  the  world  to  adopt 
any   improvement,   till  public    attention    was 
awakened  to  it,  in  the  early  part  of  the  last  cen- 
tury, by  Uie  celebrated  Jethro  Tull,  who,  after 
ptmetically  foDowing  for  some  years  his  own  im- 
pfoved  i^an  of  husbandry,  and  thereby  proving 
its  advantages,  published  a  particular  account  of 
his  process  in  the  year  1733.    This  work,  which 
he  artitkd  "An  Essay  on  Horse-hoeing  Hus- 
baadry,**  became  highly  popular,  compelling  the 
attention  of  V^ngjiah  agriculturists  to  the  sub- 
ject, and  engagii^  no  leas  the  consideration  of 
•eicntifie  foreigners.    The  system  of  Mr  Tull 
coofliflted  in  discarding  the  old  method  of  scatter- 
ing seed  upon  the  land  broad-cast,  and  in  substi- 
tuting a  mode  of  sowing  the  grain  in  straight 
rows  or  furrows,  by  means  of  an  implement  more 
peHieci  than  Locatelli's  machine,  which  delivered 
the  seed  at  proper  intervals,  and  in  the  exact 
quantity  that  was  found  most  beneficial.  Spaoes 
of  filly  indies  breadth  were  left  between  the  fur- 
rows^ ao  that  the  land  could  be  ploughed  or 
hone-hoed  in  these  intervals  at  various  periods 
dnrii^  the  growth  of  the  crop,  the  object  of  these 
hoeingB  being  to  bring  fresh  portions  of  the  soil 
into  contact  with  the  fibrous  roots  of  the  plants, 
and  thus  to  render  every  part  in  turn  available 
for  their  nutrition.    One  material  advantage  that 
nralfta  from  the  new  method  of  husbandry  is  the 
asving  which  it  occasions  in  seed-corn,  and  which 
is  and  to  amount  to  five-eighths  of  the  quantity 
usoaDy  expended  in  the  old  method. 

A  bushel  of  wheat  of  the  average  weight,  when 
groond  into  flour,  yields  the  following  produce : 

MM. 
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The  method  of  making  loaf  bread,  similar  to 
that  used  in  the  present  day,  was  known  in  the 
east  at  a  very  early  period ;  but  neither  the  pre- 
dae  time  of  the  discovery,  nor  the  name  of  the 
person  to  whom  mankind  is  indebted  for  it,  has 
been  handed  down  to  ua.  That  the  Jews  knew 
how  to  make  bread  in  the  time  of  Moses,  or  above 
1600  years  before  the  commencement  of  the 
Christian  era,  b  evident  firom  the  prohibition  of 
the  use  of  leavened  bread  during  the  celebration 
ofthe  paasover.    There  b  no  evidence  that  loaf 


bread  was  known  to  Abraham,  for  in  his  history 
cakes  are  frequently  mentioned,  but  loaf  bread 
or  leavened  bread  never.  It  can  scarcely  be 
doubted  that  the  Jews  learned  the  art  of  meting 
loaf  bread  from  the  Egyptians.  The  Greeks  in- 
form us  that  they  were  taught  the  method  of 
makiDg  loaf  bread  by  the  god  Pan.  We  learu 
firom  nomer  that  loaf  bread  was  known  during 
tlie  Trojan  war.  Pliny  tells  us  that  no  bakers 
existed  at  Rome  till  the  year  580  after  the  build- 
ing of  the  city,  or  about  two  hundred  years  be- 
fore the  commencement  of  the  Christian  era. 
Before  that  time  bread  was  roeide  in  private 
houses,  and  was  the  business  of  the  women.  The 
only  substance  fit  for  making  good  loaf  bread  is 
wheat  flour.  It  is  the  practice  of  some  to  mix 
this  flour  with  potatoe  starch;  such  an  addition, 
however,  cannot  and  ought  not  to  exceed  30  per 
cent.,  otherwise  the  flour  would  not  be  fit  for 
making  bread. 

The  process  of  baking  consists  in  mixing  wheat 
flour  with  water,  and  forming  it  into  dough.  The 
average  proportion  is  two  parts  of  water  to  three 
of  flour  by  weight ;  but  this  proportion  varies 
considerably,  according  to  the  age  and  quality  of 
the  flour.  In  general  the  older  and  better  the 
flour  is,  the  greater  is  the  quantity  of  water  re- 
quired. If  the  dough,  after  beiog  thus  forme<l, 
be  allowed  to  remain  for  some  time,  the  sugar  of 
the  fiuina  undergoes  a  fermentation,  being  do- 
composed  into  carbonic  add  and  alcohol.  The 
gluten  which  exists  in  every  part  of  this  dough 
prevents  the  carbonic  add  firom  escaping;  it 
therefore  heaves  up  the  dough  in  every  part,  and 
more  than  doubles  its  bulk.  The  fermentation, 
however,  does  not  stop  when  the  sugar  is  decom- 
posed, it  continues  to  act  upon  the  alcohol,  and 
gradually  converts  it  into  acetic  and  lactic  adds. 
The  consequence  of  this  last  action,  which  can- 
not be  prevented  on  account  of  the  slowness  of 
the  vinous  fermentation  of  the  dough,  is,  that  it 
acquires  a  sour  taste  and  smell,  and  if  it  be  baked 
in  the  oven,  though  the  loaf  is  full  of  eyes,  and 
possesses  the  characters  of  loaf  bread,  yet  its  acid 
taste  and  smdl  render  it  disagreeable  to  the  pa- 
late, and  unfit  for  the  purposes  of  food.  Dough 
that  has  been  allowed  to  ferment  in  this  way  is 
called  leaven;  but  if  a  small  quantity  of  this 
leaven  be  mixed  with  new  made  dough,  and  the 
mixture  laid  adde  for  a  few  hours,  fermentation 
commences  and  goes  on  much  more  rapidly,  so 
that  the  dough  swells  to  at  least  twice  its  ori- 
ginal bulk.  If  it  be  now  put  into  the  oven  and 
baked,  the  fermentation  is  checked  before  any 
acid  begins  to  be  formed,  and  the  bread  is  full  of 
eyes,  light,  spongy,  and  sweet. 

The  andent  Grauls  and  Spaniards,  as  Pliny  in- 
forms us,  contrived  another  method  of  bringing 
on  a  fermentation  in  dough.  Instead  of  leaven 
they  added  to  the  dough  a  quantity  of  the  ye<ut 
or  barm,  which  collects  on  the  surface  of  fer- 
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lueutiug  beer.  TliiB  addition  occasions  fiiUy  as 
speedy  a  fennentation  as  leaven,  and  it  is  not 
nearly  so  apt  to  give  the  bread  a  sour  flavour. 
About  the  end  of  the  17th  century  the  bakers  of 
Paris  began  to  substitute  yeast  for  leaven.  The 
practice  was  discovered^  and  declaimed  against. 
The  faculty  of  medicine,  in  1668,  declared  it  pre- 
judicial to  the  health;  and  many  years  eli^>8ed 
before  the  bakers  were  able  to  convince  the  pub- 
lic that  bread  raLsed  by  means  of  yeast  is  better 
than  that  fermented  by  leaven.  Barm  is  now 
employed  in  preference  to  leaven  in  every  civil- 
ised country.  '  In  this  country  the  yeast  used 
by  bakers  is  made  artificially,  chiefly  from  pota- 
toes. The  process,  according  to  Dr  Thomson,  is 
nearly  as  follows:  A  certain  quantity  of  salt  is 
dissolved  in  water,  the  temperature  of  which  va- 
ries, according  to  circumstances,  from  70®  to  100**. 
Yeast  is  mixed  with  this  water,  and  then  a  por- 
tion of  flour  is  added,  but  always  less  than  is  ul- 
timately employed  in  forming  ihe  finidied  dough. 
The  mixture  is  covered  up,  and  set  apart  in  a 
warm  place.  Fermentation  begins  to  be  evident 
in  about  an  hour.  The  fpongty  so  the  imperfect 
dough  is  called,  begins  to  swell  up  in  consequence 
of  the  evolution  of  carbonic  acid  gas.  This  gas, 
being  confined  by  the  adhedve  nature  of  the 
gluten,  heaves  up  the  sponge  to  twice  its  original 
bulk.  Being  no  longer  capable  of  containing 
this  pent  up  gas,  it  bursts,  and  subsides.  This 
alternate  rising  and  falling  of  the  sponge  might 
be  repeated  a  great  many  times;  but  unleas  the 
baker  stops  it  after  the  second,  or  at  the  utmost 
the  third  dropping  of  the  sponge,  the  bread  inva- 
riably proves  sour;  he  therefore,  at  this  period, 
adds  to  the  sponge  the  remaining  quantity  of 
flour,  water,  and  salt,  and  incorporates  these  new 
mat^ials  with  the  sponge  by  a  long  and  labori- 
ous course  of  kneading.  After  this  the  dough  is 
left  to  itself  for  a  few  hours,  during  which  time 
it  continues  in  a  state  of  active  fermentation, 
diffused  through  every  part  of  it.  It  is  then 
subjected  to  a  second,  but  much  less  laborious 
kneading,  in  order  to  distribute  the  imprisoned 
gas  as  equally  as  possible  through  the  whde 
dough.  It  is  now  weighed  out  into  the  portions 
requiute  to  form  the  kinds  of  bread  desired. 
These  portions  are  shaped  into  loaves^  and  set 
aside  for  an  hour  or  two  in  a  warm  situation. 
The  fermentation  still  goes  on,  and  gradually  ex- 
pands the  mass  to  double  its  former  bulk.  They 
are  now  put  into  the  oven  and  baked  into  loaves. 
The  mean  heat  of  the  oven  iiB  about  448^.  This 
heat  immediately  stops  the  fermentation;  but 
the  gas  already  generated  is  swelled  out  by  the 
heat,  and  gives  the  loaf  its  characteristic  vesicu- 
lar structure.  When  bread  is  taken  out  of  the 
oven  it  is  lighter  than  when  put  in,  from  the 
evaporation  of  a  portion  of  moisture  during  the 
baking.  A  portion  of  the  starch,  also,  is  con- 
verted into  sugar. 


Rtr  (secdU  cereak).  Thla 
gnun  has  an  appeaiinoe  loiDfr- 
thing  intennediate  between 
wheat  and  barley.  The  ear  u 
bearded,  and  the  stem  tail  aii<l 
slender.  Four  speam  of  Uiis 
plant  are  enumerated,  jeeofo 
rilhsumyWiefUaUyCfttiemj  and 
cereale.  The  last  only  is  cul- 
tivated in  Britain.  The  rais- 
ing of  rye  was  formeily  much 
more  practised  in  this  coontfy 
than  at  present.  Two  centu- 
ries ago  rye  flour,  either  tkot 
or  mixed  with  wheaten  ilour, 
formed  the  common  biead  of 
this  country.  Now  this  mix- 
ture is  only  partially  used.  At 
^f-  present  rye  is  cultivated  by 
our  farmers  principally  that  they  may  draw  from 
it  a  supply  of  green  food  for  their  flocks.  For 
this  purpose  the  plants,  which  are  sown  in  No- 
vember, are  eaten  early  in  the  spring,  before  they 
begin  to  spindle,  which  they  will  do  towardsthe 
end  of  March.  After  this  stage  of  the  growth 
has  taken  place,  the  succulent  quality  of  the 
bkde  is  impaired,  it  becomes  coarse  and  hanh, 
and  is  no  longer  agreeable  to  animals.  When 
rye  is  left  to  ripen  its  seeds,  these  are,  for  the 
most  part,  applied  in  this  country  to  purposes 
distinct  finom  human  food ;  the  principal  use  to 
which  the  grain  is  put  being  the  preparation  of 
a  vegetable  acid,  to  be  employed  by  tamieis  in 
an  operation  which  they  call  raiffM^,and  where- 
by the  pores  of  the  hides  are  distended,  so  as  to 
dispose  them  the  more  readily  to  imbibe  the  taa- 
ning  principle  of  the  oak-bark,  which  is  afie^ 
wards  applied.  Rye,  when  parched  and  ground, 
has  been  recently  used  as  a  substitute  for  eofiee. 
It  would  be  difficult,  however,  to  convince  any 
one  accustomed  to  the  use  of  this  grateful  beve- 
rage, that  the  grain  of  home  production  is  ever 
likely  to  take  phice,  at  least  to  any  ext^t,  of 
the  fragrant  Mocha  bean.  In  feet  rye  contains 
neither  the  aromatic  nor  stimulating  properties 
which  render  cofiee  so  grateful. 

Rye  straw  is  useless  as  fodder,  but  fbnns  an 
excdlent  material  for  thatching,  and  is  so  suit- 
able for  stuffing  horse-collars,  that  saddlers  »t11 
usually  pay  for  it  a  very  good  price. 

The  seeaU  cdreaie,  which  is  said  to  be  analiTS 
of  Candia,  was  introduced  into  Enghmd  many 
ages  ago.  There  are  twro  varieties  of  this  specie^ 
occasioned  more  probably  by  difierence  of  cul- 
ture than  by  any  inherent  variation  in  the  pbnto ; 
one  is  known  as  winter,  and  the  other  as  spring 
rye. 

It  was  formerly  usual  to  sow  rye  together 
with  an  eariy  kind  of  wheat.  The  harvested 
grain,  thus  necessarily  intermixed,  was  termed 
meslin,  from  mUceiloMa;  it  also  obtamed  the 
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mmt  of  wnmp-coruy  corruptlj  from  moni-com^ 
bccMifli  brettd  made  with  it  was  commonly  eaten 
In  iMNiMtenesB 

With  the  cxeepdon  of  wheat,  Tr%  contains  a 
grcater  proportion  of  gluten  than  any  other  of  the 
eexeal  gnins,  to  which  fad  is  owing  its  capabi- 
fity  of  bong  eonrerted  into  a  spongy  bread.  It 
conftainsy  Hkewise,  neariy  live  parts  in  eTery 
handled  of  ready-lbrmed  saocharine  matter,  and 
is  in  conaeqnenee  easUy  conrertible  into  malt, 
and  thenee  into  beer  or  ardent  spirit;  hot  the 
Iffodaee  of  this  last  b  so  small,  in  comparison 
with  that  of  malted  bariey,  as  to  offer  no  in- 
dnoeaient  for  its  employment  to  that  purpose. 
Rye  hsa  a  strong  tendency  to  pass  rapidly  from 
the  Tinoos  to  the  acetous  state  of  fermentation, 
and  whenever  that  droomstance  has  interrened, 
it  would  be  rain  to  attempt  either  to  brew  or  to 
&til  it.  Unmalted  rye  meal  is  mixed  in  Hol- 
land with  bariey  malt,  in  the  proportion  of  two 
pvts  by  weight  of  the  former,  with  one  part  of 
the  latter,  and  the  whole  being  fermented  to* 
gether,  fovms  the  wash  whence  is  distilled  all 
the  grain  ^irit  produced  in  that  country,  and 
known  throughout  Europe  as  Hollands,  Genera. 
There  must,  howerer,  be  some  circumstances  of 
a  peeofiar  nature  connected  with  the  process,  as 
eondocted  by  the  Dutch  distillers,  since  no  at- 
tempts made  daewhere  have  ever  been  success- 
ful in  obtaining  a  spirit  haying  the  same  good 
qualities. 

Rye  is  the  common  bread-corn  in  all  the  sandy 
Mzxts  to  the  south  of  the  Baltic  sea  and  the 
Gulf  of  Fbiland,  furnishing  abundance  of  food 
for  ihe  numerous  inhabitants  of  places  which, 
without  it,  must  haye  been  litUe  better  than 
Mndy  and  uninhabited  deserts.  In  these  dis- 
tricts it  not  only  forms  the  chief  article  of  con- 
sonqition,  hot  furnishes  a  material  of  some  con- 
sequence to  the  export  trade  of  the  Prussian 
ports. 

The  peasantry  in  Sweden  subsist  rery  gene- 
rally upon  rye-cakes,  which  they  bake  only 
twice  in  the  course  of  the  year,  and  which,  dur- 
ing most  part  of  the  time,  are  consequently  as 
hvd  as  a  board.  Linncus  observed  a  curious 
practice  in  Lipland.  One  part  of  rye  and  two 
parts  of  bariey  being  mixed  together,  the  seed 
ia  committed  to  the  ground  as  soon  as  the  earth 
is  cspMe  of  tillage  in  the  spring.  The  bariey 
shoots  up  vigorously,  ripens  its  ears,  and  is 
reaped ;  while  the  lye  merely  goes  into  leaf  with- 
ovt  shoodng  up  any  stem,  its  growth  being  re- 
tarded by  the  bariey,  which  may  be  said  to 
smother  it.  After  the  bariey  is  reaped,  the  rye 
advances  in  growth,  and,  without  any  farther 
care  of  the  cultivator,  yields  an  abundant  crop 
in  ihe  following  year. 

This  grain,  to  which  so  4nany  human  beings 
ar«  thus  indebted  for  aliment,  is  subject  to  a  dis- 
ease which,  when  it  occurs,  not  only  deprives  it 


of  all  its  useful  properties  as  food,  but  renders  it 
absolutely  noxious,  and,  it  may  even  be  said, 
poisonous  to  man.  When  thus  diseased  it  is 
called  by  English  formers  horned  lyey  and  by 
the  French  erffci^  from  the  fancied  resem- 
blance to  a  cock's  spur  of  an  excrescence  which 
the  grain  then  bears.  Whenever  this  disease 
has  been  witnessed,  it  has  usually  happened  that 
a  wet  spring  has  been  succeeded  by  a  summer 
more  than  ordinarily  hot.  Tissot,  a  French 
physician,  bestowed  much  attention  on  this  sub- 
ject, and  upon  its  melancholy  consequences.  It 
is  fh>m  him  we  learn  that  the  excrescence  just 
mentioned  is  an  irregular  vegetation,  which 
springs  from  the  middle  substance,  between  the 
grain  and  the  leaf,  growing  to  the  length  of  an 
inch  and  a  half,  and  being  two-tenths  of  an  inch 
broad.    It  is  of  a  brownish  colour. 

Bread  which  is  made  of  rye  thus  diseased  has 
an  acrid  and  nauseous  taste,  and  its  use  b  fol- 
lowed by  spasmodic  symptoms  and  gangrenous 
disorders.  iThese  eflects  cannot  by  any  means  be 
classed  among  imaginary  evils.  In  1596  an  epi- 
demic prevailed  in  Hesse,  which  was  wholly  as- 
cribed to  the  use  of  homed  rye.  Some  of  the 
persons  who  had  unfortunately  partaken  of  this 
food  were  seized  with  epilepsy,  the  attacks  of 
which,  for  the  most  part,  ended  fatally;  of  others, 
who  became  insane,  few  ever  fuUy  recovered  the 
proper  use  of  their  senses;  while  some,  who 
were  apparently  restored,  were  liable  through 
life  to  periodical  returns  of  their  disorder. 

Similar  calamities  were  experienced  in  differ- 
ent parts  of  the  continent  at  various  times,  be-, 
tween  1648  and  1796,  and  these  visitations  have 
been  recorded  by  Burghart,  Hoffman,  and  others. 
In  1709,  this  diseased  condition  of  the  rye  oc- 
curred in  a  part  of  France  to  such  a  d^^ree,  that 
in  consequence  of  it  no  fewer  than  five  hundred 
patients  were  at  one  time  under  care  of  the  sur- 
geons at  the  public  hospital  at  Orleans.  The 
symptoms  first  came  on  with  all  the  apparent 
characteristics  of  drunkenness,  after  which  the 
toes  became  diseased,  mortified,  and  fell  off.  The 
disorder  thence  extended  itself  up  the  leg,  and 
frequently  attacked  the  trunk,  and  this  some- 
times occurred  even  after  amputation  of  the  dis- 
eased limbs  had  been  performed,  with  the  vain 
hope  of  stopping  the  progress  of  the  disorder. 

The  poisonous  quality  of  homed  rye  is  not 
exerted  upon  human  beings  alone,  both  insects 
and  laiger  animals  having  been  fatally  affected 
by  it;  even  flies,  that  merely  settled  casually 
upon  the  grain,  have  been  killed  by  that  means; 
and  deer,  swine,  and  different  kinds  of  poultry, 
upon  which  experiments  were  tried,  all  died 
miserable  deaths,  some  in  strong  convulsions, 
and  others  with  mortified  ulcers.  These  cir- 
cumstances must  have  been  tmly  appalling  by 
their  severity  and  the  frequency  of  their  recur- 
rence.   Few  evils,  however,  are  wholly  of  an 
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nnmixed  character,  and  this  one  is  not  of  the 
number.  Ergot  of  iy«,  which  was  formeriy  pro- 
ductive of  so  much  misery,  has  since  found  ad- 
mission as  a  medicine  into  our  pharmacopeias; 
it  acts  powerfully  on  the  uterus,  and  is  now,  in 
the  hands  of  skilful  and  honest  practitioners,  ren- 
dered subservient  to  the  interests  of  society. 
Homed  rye  is  of  very  rare  occurrence  in  Great 
Britain. 

Barlet  (hordeum).  This  species  of  grain 
has  a  seed  of  a  slenderer  form,  and  a  rougher 
covering  or  husk  than  that  of  wheat;  the  awn 
too  is  Itufger  and  more  serrated  than  any  of  \he 
other  species  of  com.  Barley  differs  still  more 
from  wheat  in  containing  more  &rina  or  starch, 
much  less  gluten,  and  about  7  per  cent,  of  un- 
combined  saccharine  matter,  which  latter  wheat 
does  not  possess  previous  to  germination. 

.  Next  to  wheat,  bariey  is  in  this  country  the 
most  important  grain,  being  used  chiefly  in  the 
formation  of  fermented  liquors  and  spirits. 
There  are  four  distinct  species  of  barley,  besides 
numerous  varieties :  hordewn  mdgarey  or  spring 
barley;  hordeum  kextutioan^  winter  or  square 
barley;  hordeum  disHehon^  long-eared  barley; 
hordeum  zeoeriUm^  sprat  or  battle-dore  barley. 

The  Egyptians  have  a  tradition  that  biu-ley 
was  the  firat  of  the  oerealia  made  use  of  by  man, 
and  trace  its  introduction  to  their  goddess  Isis. 
The  native  country  of  barley,  however,  is  as 
little  known  as  that  of  wheat.  Some  travellers 
have  mentioned  it  as  being  produced  in  a  wild 
state  in  distant  parts  of  the  world ;  but  there  is 
reasoiwfbr  believing  that  all  statements  to  this 
effect  have  been  founded  in  error,  since  the  har- 
diest varieties  of  the  cultivated  grain  have  never 
yet  been  seen  to  propagate  themselves  during 
two  following  years.  The  seed  of  cultivated  bar- 
ley, when  clianoe-sown,  will  indeed  produce 
plants;  but  the  grains  which  these  bear  are 
rarely,  if  ever,  seen  to  germinate.  Some  grasses 
which  have  been  placed  by  botanists  in  the  same 
genus  with  barley,  bear  to  it  a  strong  outward 
resemblance ;  yet  none  of  them  can,  by  any  de- 
gree of  culture,  be  brought  into  use  as  human 
food,  nor  indeed  be  made  to  exhi!bit  any  marked 
improvement.  One  of  these  grasses,  the  hordeum 
murtnum  of  Linnieus,  known  commonly  as  wall- 
barley,  bears  the  nearest  resemblance  of  any  to 
the  cultivated  plant. 

In  one  respect  barley  is  of  more  importance  to 
mankind  than  wheat.  It  may  be  propagated 
over  a  wider  range  of  climate,  bearing  heat  and 
drought  better,  growing  upon  lighter  soils,  and 
coming  so  quickly  to  maturity,  that  the  short 
northern  summers,  which  do  not  admit  of  the 
ripening  of  wheat,  are  yet  of  long  enough  dura- 
tion for  the  perfection  of  barley.  It  is  the  latest 
sown,  and  the  earliest  reaped  of  all  the  summer 
grains.  In  warm  countries,  such  as  Spain,  the 
£Eirmcrs  can  gather  two  harvests  of  barley  within 


the  year,  one  in  the  spring  ftom  iKint^-aown 
grain,  and  the  other  in  autumn  from  that  sown 
in  summer.  Barley  sown  in  June  is  oommooly 
ready  for  the  sickle  in  three  months  from  the 
time  of  the  seed  being  committed  to  the  ground; 
and  in  very  northem  climates  the  period  neoei- 
sary  for  its  growth  and  perfection  is  said  to  be 
of  still  shorter  duration.  Linncus  relates,  in  his 
tour  in  Lulean  Lapland,  that  on  the  28th  of  July 
he  observed  the  commencement  of  the  bailey 
harvest,  and  although  the  seed  was  sown  only  i 
few  days  before  midsummer,  that  the  grain  was 
perfectly  ripe,  the  whole  process  having  thus  oc- 
cupied certainly  not  longer  than  six  weeks. 

The  property  of  not  requiring  moisture  ad- 
mirably fits  barley  for  propagation  in  thorn 
northem  countries,  where  the  duration  of  sum- 
mer is  limited  to  a  very  few  months  in  the  year, 
and  where  wet  is  of  very  rare  occurrence  firom 
the  time  when  the  spring  rains  are  over,  at  the 
end  of  May  or  the  beginning  of  June-afUr 
which  period  the  seed-time  commences— until 
the  autumnal  equinox,  previous  to  which  th« 
harvest  is  reaped. 

So  hurtful  is  excessive  moisture  to  the  plants, 
that  even  heavy  dews,  if  of  frequent  occunenee, 
are  found  injurious.  Wet  is  detrimental  at  all 
periods ;  but  the  mischief  is  exhibited  m  a  Tery 
different  manner,  according  as  it  occurs  before  or 
after  the  formation  of  the  ear.  I^  during  the 
former  stage,  the  leaves,  as  already  mentioned, 
will  become  yellow  and  sickly,  and  the  ears  will 
probably  not  make  their  appearance;  whereas, 
if  these  should  already  have  been  formed,  and 
completely  filled  when  visited  by  nun,  the  grain 
will  sprout  in  the  ear ;  and  should  the  weather 
which  follows  be  warm  and  genial,  this  growth 
will  be  so  rapid  that  the  ears  will  put  on  the  ap- 
pearance of  tufts  of  grass.  Bariey  is  besides 
very  liable  to  be  beaten  down  by  rain  and  to 
lodge ;  and  should  this  occur  after  the  filling  of 
the  ear,  germination  of  the  grains  will  take  place 
to  such  a  degree,  that  the  first  growth  will  be 
completely  rotted  and  destroyed  by  the  second. 
Grentle  showers,  however,  if  of  short  continuance, 
and  if  ihey  do  not  happen  either  very  early  b^ 
the  plant  is  above  the  ground,  or  during  the  time 
of  blooming,  or  when  the  ear  is  fiill,  are  rather 
beneficial  than  hurtful.  It  is  worthy  of  remark 
that  the  very  quality  which  renders  barley  so 
precarious  a  crop  in  unsettled  climates,  imparts 
{o  it  likevrise  its  chief  value.  The  fiusillty  with 
which  the  grain  is  made  to  germinate  is  favour- 
able to  the  operation  of  converting  it  into  malt, 
which  is,  in  fact,  simply  the  process  of  germina- 
tion induced  and  carried  forward  up  to  and  not 
beyond  the  point  when  the  maximum  quantity 
of  saccharine  matter  is  developed  in  the  grain. 

Spiuno  Barlet — Hordeum  vulgare—ii  the 
kind  most  commonly  cultivated  in  England.  Of 
this  species  fiarmers  distinguish  two  sorte ;  •«« 
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Spriug  Barley. 


the  common,  and  the  other  the  ^ 

noCA-r^  barley.     These,    in  , 

faety  are  the  same  plant,  the  .   jt 

latter  being  a  Tariety  occasioned  \  !  ',  { 

hy  long  caltare  upon  warm  ' 

gnvelly  soils.  If  seeds  of  this 
kind  are  sown  in  cold  or  strong 
land,  the  plants  irill  ripen 
nearly  a  fortnight  earlier  than 
seeds  taken  £rom  other  strong 
land ;  bat  this  holds  good  only 
dorij^  the  first  year.  This 
Tariety  is  said  in  extraordinary 
seasons  to  haye  been  returned 
to  the  bam  within  two  months 
in  this  eountry .  Siberian  bar- 
ley, another  Tariety,  was 
brought  into  culture  in  the 
year  1768, by  Mr  Haliday,  who 
reoeiyed  a  very  small  portion 
out  of  about  a  pint  of  seed  which  had  been  pre- 
sented  by  a  foreign  nobleman  to  the  London 
Society  for  the  Encouragement  of  Arts.  This 
▼ariety  exhibits,  on  first  coming  up,  a  broader 
Uade;,  and  is  of  a  deeper  green  than  common  bar- 
ky. The  ears  are  shorter,  containing  only  from 
five  to  nine  grains  in  length,  while  the  com- 
mon sort  has  from  nine  to  thirteen  grains.  Si- 
berian barley  arriyes  at  maturity  about  a  fort- 
night earlier  than  other  kinds. 

Wdbtir   or    Square  9J« 

BABLET,ealledalsoBsAii,  .  ( 

orBiOG — HordeumhexaS'  \   'li';    / 

tkkom — is  the  second  spe- 
cies, {$).  This  is  rarely 
coltiyated  in  the  south-  / 

on  parts  of  England;      .  / 

bat  in  the  northern  coun-      \  ^ 

ties  and  in  Scotland  is       1 
▼ery    generally     sown,       \  'I 

beings  much  more  hardy 
plant  than  spring  barley. 
The  grains  are  large  and 
plamp,  and  the  spike  is 
thicker  and  shorter  than 
the  last-described    spe- 
cies being  seldom  longer 
than  two    inches,    and 
square.   Maltsters  in  the 
southern  diyision  of  the     ^^^i«>t«'  ^  8<iu«re  Barfey. 
kingdom  are  of  opinion  that  this  barley  does 
not  answer  their  purpose  so  well  as  that  more 
n«i«lly  eultiyated  among  them,  while  in  Scot- 
land this  idea  is  considered  to  be  an  unfounded 
pRJodioe. 

The  number  of  grains  in  each  ear  is  greater 
tban  are  found  on  spring  barley  in  the  propor- 
tion of  three  to  two,  one  car  frequently  yielding 
forty  or  more  grains.  These  are  disposed  in  six 
rows,  two  of  these  being  on  each  of  two  sides, 
and  one  row  on  each  of  the  other  sides. 


**•  Long-bared       Barley, 

sometimes  called  Two- 
RowED  Barley — Hordeum 
distichon — is  partially  culti- 
vated in  every  part  of  Eng- 
land, and  is  a  very  good  sort. 
Some  persons  object  to  it, 
that  the  ears  being  long  and 
heavy,  it  is  more  apt  to  lodge 
than  other  kinds.  The 
grains  are  regularly  dis- 
posed in  a  double  row, 
lying  over  each  other  like 
tiles  on  a  roof,  or  like  the 
scales  of  fishes.  The  ear  is 
somewhat  flatted,  being 
transversely  greater  in 
breadth  than  in  thickness. 

ng.EandBarey.      ^.^^  ^^^  .^^  malting  qua- 
lities are  excellent. 

Sprat  or  Battledore  Barley — Hordeum 
sseocriUm — ^has  shorter  and  broader  ears  than 
either  of  the  sorts  ali"eady  described ;  its  awns  or 
beards  are  longer,  so  that  birds  cannot  so  easily 
get  out  the  grains,  which  also  lie  closer  together 
than  those  of  other  kinds.  Sprat  barley  seldom,  if 
ever,  grows  so  tall  as  either  of  the  other  species, 
and  its  straw  is  not  only  shorter,  but  coarser,  so 
as  to  render  it  not  desirable  for  use  as  fodder. 

It  was  formerly  the  universal  practice  in  this 
country  to  sow  barley  in  the  spring.  The  end 
of  Mareh  or  beginning  of  April  was  the  more 
usual  time,  but  the  sowing  was  sometimes  de- 
ferred to  the  beginning  of  May.  The  practice  in 
this  respect  has  somewhat  varied  of  late,  and  a 
more  early  season  has  been  chosen  for  sowing,  so 
that  it  is  not  unconmion  for  the  process  to  be 
performed  in  January,  under  the  idea  that  the 
produce  in  such  cases  is  greater.  In  the  county 
of  Norfolk,  where  the  cultivation  of  barley  is 
carried  forward  very  extensively,  and  with  the 
greatest  skill,  the  farmera  were  formerly  guided 
in  their  choice  of  seed  time  by  a  maxim  which 
had  long  been  handed  down  to  them  from  father 
to  son : — 

*'  When  the  oak  pats  on  his  gosling  gray, 
Tis  time  to  sow  barley  night  and  day ;" 

meaning,  that  when  the  oak  exhibits  the  ^my 
appearance  which  accompanies  the  "bursting  of 
its  buds,  a  few  days  preceding  the  expansion  of 
the  leaves,  it  is  then  improper  to  lose  any  time 
in  getting  their  seed-barley  into  the  ground.  Th a 
budding  and  leafing  of  the  birch  trees  is,  in  Swe- 
den, considered  an  indication  of  the  proper  time 
for  barley-sowing.  In  different  countries  there 
are,  of  course,  difierent  natural  guides  in  the 
operations  of  husbandry ;  but  an  intelligent  and 
obsefving  farmer,  in  every  country,  wiD  not  fail 
to  regard  those  which  have  been  sanctioned  by 
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experience;  while  the  agriculturist,  who  is  bound 
by  a  servile  adherence  to  particular  months'  and 
even  weeks  for  his  operations,  will  unwisely  treat 
as  old  saws  such  relics  of  the  practical  skill  of 
our  fore&thers  as  the  lines  we  have  quoted.  Lin- 
nieus,  the  great  Swedish  naturalist,  constantly 
exhorted  his  countrymen  to  observe  at  what  time 
each  tree  unfolds  its  buds  and  expands  its  leaves. 
In  our  own  country,  Mr  Stillingfleet,  an  eminent 
naturalist,  made  a  series  of  very  accurate  obser- 
vations upon  this  interesting  appearance  of  the 
spring.  A  former  who  would  keep  a  calendar  of 
Nature  in  the  same  manner  for  a  few  years,  and 
at  the  same  time  register  hb  days  of  sowing  and 
the  issue  of  his  harvest,  would  secure,  no  doubt, 
a  valuable  collection  of  rules  for  his  guidance, 
peculiarly  applicable  to  the  exact  circumstances 
of  situation  and  soil  amidst  which  he  pursues  his 
calling. 

The  produce  of  barley,  according  to  the  qua- 
lity of  the  soil,  is  from  three  to  four  quarters  to 
the  acre.  A  lai^r  produce  is  not  unfrequent; 
and  even  so  much  as  seven  quarters  have  been 
reaped  in  very  favourable  seasons  and  situations. 

The  average  weight  of  a  Winchester  bushel  of 
barley  is  between  fifty  and  fifty-one  pounds,  and 
the  same  measure  of  bigg  weighs  but  little  more 
than  forty-six  pounds.  It  is  very  seldom  that 
the  former  is  found  to  weigh  beyond  fifty-two, 
or  the  latter  beyond  forty-eight  pounds  to  the 
bushel.  The  average  length  of  a  grain  of  barley, 
taking  the  mean  of  many  thousand  measure- 
ments, is  0.345  inch,  while  that  of  a  grain  of 
bigg  is  0.3245  inch.  The  medium  length  of 
these  two  species  gives,  therefore,  as  nearly  as 
possible  one-third  of  an  inch,  which  agrees  with 
the  lowest  denomination  or  basis — ^the  barley- 
corn of  our  linear  measure. 

The  purposes  to  which  barley  b  principally 
applied  in  this  kingdom  are  those  of  brewing  and 
distilling.  Some  portion  is  still  brought  more 
directly  into  consumption  as  human  food ;  but 
this  portion,  for  the  most  part,  now  undeigoes 
the  previous  process  of  decortication  (removal  of 
the  bark),  whereby  it  is  converted  into  what  is 
called  Scotch  or  pearl  barley.  This  grain,  in  its 
raw  state,  is  also  used  to  some  extent  for  feeding 
poultry  and  fattening  swine,  for  which  latter 
purpose  it  is  commonly  converted  into  meal. 
The  anciente  were  accustomed  to  feed  their  horses 
upon  barley,  as  is  the  case  among  the  Span- 
iiurds  to  the  present  day;  and  Pliny  relates  (Book 
xviii.  c.  7,)  that  the  Roman  gladiators  were 
called  Hordeariiy  from  their  use  of  this  grain  as 
food. 

The  use  of  barley  in  the  preparation  of  a  fer- 
mented liquor  dates  from  the  very  remotest 
times.  The  invention  of  this  preparation  is  as- 
cribed to  the  Egyptians  by  ancient  Greek  wri- 
ters, one  of  whom,  Dioscorides,  attributes  the 
first  cultivation  of  barley  to  the  same  people. 


under  the  guidance  of  Osiris ;  while  Herodotus 
informs  us  that  the  people  of  Egypt,  being  wiUi- 
out  vines,  made  their  wine  firom  barley.  Pliny, 
in  his  Natural  History,  gives  the  Egyptian  name 
of  this  liquid  as  Zythum.  An  intoxicating  li- 
quor is  still  made  from  this  grain,  both  in  Egypt 
and  Nubia,  to  which  the  name  of  Ixmgak  is  given. 
This  is  of  very  general  consumption  among  the 
lower  rank  of  people.  Burckhardt  obeeired  an- 
other use  to  which  barley  is  applied  in  the  lat- 
ter country.  The  green  ears  are  boiled  in  water, 
and  served  up  to  be  eaten  with  milk.  Amoi^ 
the  Greeks  beer  was  distinguished  as  hoH^  wmt^ 
a  name  which  sufficiently  identifies  the  intoxi-  . 
eating  property  of  the  liquid,  and  the  Diaterial 
whence  this  was  drawn.  From  a  passage  in  Ta- 
citus we  learn  that  the  Crerman  people  were,  in 
his  day,  acquainted  with  the  process  of  preparing 
beer  from  malted  grain ;  and  Pliny  describes  a 
similar  liquid  under  the  name  of  Cerevisi%  an 
appellation  which  it  retained  in  Latin  books  of 
more  recent  date.  It  fiu^er  appears  that  malt 
liquor  has  formed  an  article  of  manu&cture  and 
consumption  in  this  country  for  a  period  at  least 
coeval  with  the  time  of  Tacitus;  but  we  do  not 
know  whether  any  one  kind  of  grain  was  exdn- 
sively  employed  in  its  preparation,  or  whether 
wheat  and  barley  were  not  used  for  the  purpoee, 
either  indiscriminately  or  in  conjunction. 

The  general  drinks  of  the  Anglo-Saxons  were 
ale  and  mead:  wine  was  a  luxury  for  the  great. 
In  the  Saxon  Dialogues  preserved  in  the  Cotton 
Library  in  the  British  Museum,  a  boy,  who  is 
questioned  upon  his  habits  and  the  uses  of  things, 
says,  in  answer  to  the  inquiry  what  he  drank — 
"  Ale  if  I  have  it,  or  water  if  I  have  it  not."  He 
adds,  that  wine  is  the  drink  ^  of  the  elders  and 
the  wise."  Ale  was  sold  to  the  people,  as  at  this 
day,  in  houses  of  entertainment;  ^  for  a  priest 
was  forbidden  by  a  law  to  eat  or  drink  at  oeape- 
aUthetum^  literally,  places  where  ale  was  sold.** 
After  the  Norman  conquest,  wine  became  more 
conmionly  used ;  and  the  vine  was  extensively 
cultivated  in  England.  The  people,  however, 
held  to  the  beverage  of  their  forefiiuthers  with 
great  pertinacity ;  and  neither  the  juice  of  the 
grape  nor  of  the  apple  were  ever  general  fi^vonr- 
ites.  ^  The  old  ale  knights  of  England,"  as 
Camden  calls  the  sturdy  yeomen  of  this  period, 
knew  not,  however,  the  ale  to  which  hops  in  tho 
next  century  gave  both  flavour  and  preseryation. 
Hops  appear  to  have  been  used  in  the  breweries 
of  the  Netherlands  in  the  b^^inning  of  the  four- 
teenth century.  In  England  they  were  not  used 
in  the  composition  of  beer  till  nearly  two  o^itu- 
ries  afterwards.  It  has  been  afiirmed  that  the 
planting  of  hops  was  forbidden  in  the  reign  of 
Henry  VI. :  and  it  is  certain  that  Henry  VIIL 
forbade  brewers  to  put  hops  and  sulphur  into 
ale.  In  the  fifth  year  of  Edward  VT.,  tLa 
roval    and    national    taste    appears    to     have 
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dnnged;  for  privileges  were  then  granted  to 

;      hop-groimcla. 

i  In  the  reign  of  James  I.  the  plant  was  not  suf- 
ficientl/  enltivated  in  England  for  the  consump- 
tion;  as  there  is  a  statnte  of  1608  against  the  im- 
portation of  qmilt  hops.  In  1830,  there  were 
46,727  acres  occajned  in  the  cultivation  of  hops 
in  Great  Britain. 

Of  Iwriey,  there  are  ahove  thirty  million  bush- 
els annually  conTerted  into  malt  in  Great  Bri- 
tain; and  more  than  eight  million  barrels  of  beer, 
of  which  foor-fiftfas  are  strong  beer,  are  brewed 
yeariy.  This  is  a  consumption,  by  the  great 
body  of  the  people,  of  a  fiEivourite  beverage  which 
indicatea  a  distribution  of  the  national  wealth, 
aatia&etory  by  comparison  with  the  general  po- 
Terty  of  leas  advanced  periods  of  civilization  in 
our  own  country,  and  with  that  of  less  industri- 
ous nations  in  our  own  day.* 

Ma£T.  This  tenn  is  applied  to  barley,  or 
other  grain,  which  has  been  made  to  germinate 
artifidally  to  a  certain  extent,  after  which  the 
ptooess  is  stopped  by  the  application  of  heat. 
In  the  manuftcture  of  malt,  the  barley  is  steeped 
in  esM  water  for  a  period  which,  as  regulated  by 
law,  must  not  be  less  than  forty  hours,  but  be- 
yond that  period  the  steeping  may  be  continued 
as  long  as  is  thought  proper.  The:^  it  imbibes 
iMnstore  and  increases  in  bulk,  while  at  the 
aune  time  a  quantity  of  carbonic  acid  is  emitted, 
aad  a  part  of  the  substance  of  the  husk  is  dis- 

I  flohred  by  the  steep  water.  The  proportion  of 
water  imbibed  depends  partly  on  the  barley,  and 

,  ptrtly  on  the  loigth  of  time  that  it  is  steeped. 
From  the  average  of  a  good  many  trials,  it  ap- 
pears that  the  medium  increase  of  weight  from 
iteeping  may  be  about  47  lbs.  in  every  100  lbs., 
the  aver^  increase  of  bulk  is  about  a  fifth.  The 
carbooie  acid  emitted  while  the  barley  is  in  the 
steep,  b  inconsiderable,  and  probably  is  derived 
from  the  oxygen  of  the  steep  water.  The  water 
gradually  acquires  a  yellow  tinge  and  the  smell 
and  taate  of  water  in  which  sti-aw  has  been 
fltoeped ;  these  qualities  are  derived  from  the  ex- 
tiaeCive  matter  of  the  husks  of  the  barley. 

After  the  grain  has  remained  a  sufficient  time 
ia  the  ate^,  the  water  is  drained  off,  and  the  bar- 
ley thrown  out  of  the  cistern  upon  the  malt  floor, 
vhen  it  is  formed  into  a  rectangular  heap  about 
axteen  inches  in  depth,  called  the  couch.  In  this 
Btuatioai  it  is  allowed  to  remain  about  twenty-one 
boura.  It  b  then  turned  by  means  of  wooden  sho- 
TcJs^and diminished  alittle  in  depth.  Thb  turning 
y  npeated  twice  a  day,  or  oftener,  and  the  grain  is 
^iread  thinner  and  thinner,  till  at  last  its  depth 
docs  not  exceed  a  few  inches.  When  placed  on 
the  eoadi  it  b^ins  gradually  to  absorb  oxygen 
from  the  atanosphere,  and  to  convert  it  into  car- 
bonie  acid,  at  first  very  slowly,  but  afterwards 
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more  rapidly.  The  temperature  at  first,  the 
same  with  that  of  the  internal  air,  begins  slowly 
to  increase,  and  in  about  96  hours  the  grain  b  at 
an  average  about  10®  hotter  than  the  surround- 
ing atmosphere.  At  thb  time  the  grain,  which 
had  become  dry  on  the  sur&ce,  becomes  again  so 
moist  that  it  will  wet  the  hand,  and  exhales  at 
the  same  time  an  agreeable  odour,  not  unlike  that 
of  apples.  The  appearance  of  thb  moisture  is 
called  sweating,  A  small  portion  of  alcohol  ap- 
pears vobtilized  at  thb  period.  The  great  ob- 
ject of  the  maltsmen  b  to  keep  the  temperature 
from  becoming  excessive.  Thb  they  do  by  fre- 
quent turning.  The  temperature  which  they 
wish  to  preserve  varies  from  65®  to  62®  accord- 
ing to  the  difierent  modes  of  malting  pursued.  At 
the  period  of  the  sweating,  the  roots  of  the  grain 
begin  to  appear,  at  first  like  a  small  white  pro- 
minence at  the  bottom  of  each  seed,  which  soon 
divides  itself  into  three  rootlets,  and  increases  in 
length  with  very  great  rapidity,  unless  checked 
by  turning  the  malt.  About  a  day  after  the 
sprouting  of  the  roots,  the  rudiments  of  the  fu- 
ture stem,  called  acrospire  by  the  maltsters, 
may  be  seen  to  lengthen.  It  rises  from  the  same 
extremity  of  the  seed  with  the  root,  and  ad- 
vancing within  the  husks,  at  last  issues  from  the 
opposite  end;  but  the  process  of  malting  b 
stopped  before  it  has  made  such  progress. 

As  the  acrospire  shoots  along  the  grain,  the  ap- 
pearance of  the  kernel,  or  cotyledon,  undergoes  a 
considerable  change.  The  glutinous  and  muci- 
laginous matter  is  taken  up  and  removed,  the 
colour  becomes  white,  and  the  texture  so  loose  t]iat 
it  crumbles  to  powder  between  the  fingers.  The 
object  of  malting  b  to  produce  thb  change ;  when 
it  b  accomplished,  which  takes  place  when  the 
acrospire  has  come  nearly  to  the  end  of  the  seed, 
the  process  b  stopped  by  drying  the  malt  upon 
the  kiln,  at  first  with  a  temperature  of  90® 
increased  slowly  to  140®  or  higher,  according  to 
circumstances.  The  malt  b  then  cbaned,  to  se- 
parate the  rootlets,  which  are  considered  as  in- 
jurious. By  thb  process  of  malting,  barley  in- 
creases in  bulk  from  two  to  three  per  cent,  and 
decreases  in  weight  about  twenty  peroent.«  twelve 
parts  of  which  however  b  merely  water  evapo- 
rated by  the  kiln  drying.  The  remaining  eight 
parts  of  loss  consist  of  extract  carried  off  in  the 
steep  water,  the  roots  separated  in  cleaning,  and 
loss  by  attrition  on  the  floor  and  otherwise. 

The  malt  thus  prepared  is  next  ground  in  a 
mill,  and  infused  in  the  mash  tun  with  somewhat 
more  than  its  o^'n  bulk  of  water,  of  a  tempera- 
ture firom  160®  to  180®.  After  a  few  hours  the 
infusion  b  drawn  off,  and  more  hot  water  added. 

IVort  has  a  brownish  yellow  colour,  a  luscious 
sweet  taste,  a  peculiar  smell,  and  when  pure  is 
perfectly  transparent.  The  water  of  the  wort 
holds  in  solution  a  saccharine  matter  analogous 
in  ever}'  respect  to  sugar —  starch,  in  greater  or 
2b 
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leas  quality  aooording  to  the  quality  of  the  malt 
— a  small  proportion  of  gluten,  and  mucilage  in 
oonuderable  quantity.  The  wort  is  afterwards 
boiled  with  kops^^hich  are  the  pericarps  and  seeds 
of  the  female  flower  of  tlie  kumulus  ktpultu^a  dioe- 
cious plant  of  the  family  of  urticea.  The  use  of 
the  hops  is  partly  to  communicate  a  peculiar 
flavour,  from  the  essential  oil  which. they  eon- 
tain,  partly  to  neutralize  the  sweetness  of  the 
saccharine  matter  by  the  bitter  principle  which 
they  contain,  and  partly  to  counteract  the  tendency 
which  wort  has  to  run  into  acidity.  The  wort 
is  now  placed  in  flat  vessels  to  cool,  and  when 
brought  down  to  62*^  is  then  put  into  a  deep  vat 
or  fermenting  tun.  When  fermentation  takes 
place,  the  temperature  rises,  a  scum  collects  on 
the  sur&ce,  and  the  whole  ingredients  assume  a 
new  action.  In  order  to  induce  and  accelerate 
this  fermentation,  a  quantity  oi  yeast  is  added,  in 
proportion  of  about  a  gallon  to  every  three  barrels 
of  wcMt.  In  ale  wort  the  rise  of  temperature  is 
about  15%  in  stronger  washy  for  the  purpose  of 
distillation,  the  increase  of  temperature  is  some- 
times 50^.  The  fermented  liquor  is  abo  speci- 
flcally  lighter  than  the  wort,  and  now  contains 
alcohol  in  place  of  the  displaced  saccharine  mat- 
ter of  which  it  was  originally  for  the  meet  part 
composed. 

Oats  (awna).  This  grain  dlfim  in  its  ex- 
ternal i^ppearanoe  from  wheat,  barley,  or  rye, 
especially  in  the  form  of  the  ear.  The  ear  is  a 
panicle  formed  by  the  rachis,  dividing  into  nu- 
merous branches,  the  large  ones  being  at  the  base, 
while  towards  the  top  they  gradually  decrease, 
thus  forming  a  conical  or  tapering  figure.  While 
the  ear  b  yet  recent  the  branches  are  erect;  but 
as  the  seeds  advance  towards  maturity,  and  be- 
come full  and  heavy,  they  assume  a  dependent 
form.  By  this  position  the  air  and  lig^t  has 
more  free  access  to  the  ripening  grains,  while  the 
rain  washes  oflF  the  eggs  or  larvie  of  insects  that 
would  otherwise  prey  upon  the  young  seeds. 
From  these  circumstances,  as  well  as  from  the 
nature  of  the  plant  generally,  oats  are  found  to 
be  of  such  a  hardy  nature  as  to  thrive  in  soils 
and  climates  where  the  other  grains  cannot  be 
raised.  Cold  and  wet  climates  are  not  unfovour- 
able  to  the  production  of  oats ;  while,  on  the  con- 
trary, extreme  heat  and  drought  render  this  grain 
husky  and  tasteless.  We  accordingly  find  the 
oat  tliriving  in  great  luxuriance  in  northern  cli- 
mates, while  it  cannot  be  cultivated  with  any 
success  in  the  southern  parts  of  the  temperate 
sone.  Even  in  the  south  of  England  the  pro- 
duce is  inferior  to  that  which  is  .obtained  in  the 
more  northern  districts  and  in  Scotland. 

There  are  now  no  means  of  ascertaining  the 
period  when  oats  were  first  introduced  into  Eng- 
land ;  indeed  some  suppose  that  tills  grain  b  in- 
digenous to  the  country. 

Avmut  SaHva,    Of  this,  the  species  most  com- 


monly cultivated,  tliere  are  seveml  varieties,  as 
the  bearded  or  long  black  oat,  a;  ike  white  oat, 
b;  the  red  oat,  and  the  naked  or  pilcom. 

The  best  variety  of  oats  produced  in  Great 
Britain  b  unquestionably  the  patatoe  oat.  Of 
this  kind  the  first  plants  were  discovered  grow- 
ing accidentally  on  a  heap  of  manure  in  company 
with  several  potatoe  plants,  the  growth  of  which 
was  equally  accidental ;  and  it  b  to  thb  circum- 
stance that  the  distinctive  n«ne  of  this  Tariety 
b  owing.  To  an  occurrence  thus  purdy  acci- 
dental, and  which  might  well  have  passed  tmno- 
ticed,  we  are  indebted  for  decidedly  the  best  and 
most  profitable  variety  we  possess  of  this  useful 
grain.  It  requires  to  be  sown  on  land  in  a  good 
state  of  cultivation,  when  the  grains  on  ripening 
will  be  found  laige,  plump,  and  firm,  oflen 
double,  and  of  a  quality  which  insures  for  tiie 
com  a  higher  price  in  the  market  than  b  given 
for  any  other  variety.  It  also  yields  an  abun- 
dant produce  of  straw.  Potatoe  oats  form  al- 
most the  only  kind  now  cultivated  in  the  north 
of  England  and  the  lowland  districts  of  Scot- 
land. 

The  seed-time  of  oats  b  almost  universally  in 
March  and  April.  The  grain  b  scattered  broad- 
cast, in  the  Uuge  proportion  of  from  four  to  six 
buslieb  to  the  acre,  ihit  medium  produce  of  which 
b  from  forty  to  fifty  bushels. 

The  nutritive  quality  of  oats  b  smaller  in  a 
given  weight  than  that  of  any  other  cereal  gfains. 
In  oats  of  the  best  quality  it  does  not  exceed  75 
per  cent.,  while  that  of  wheat  is  95^  per  cent. 
The  very  small  proportion  of  saccharine  matter 
ready  formed  in  oats  renders  it  very  difficult  and 
unprofitable  to  convert  thb  grain  into  malU 
Brewers  at  the  present  day  do  not  employ  oata 
in  the  preparation  of  any  kind  of  beer.  In  former 
times,  when  the  public  taste  was  different  from 
what  it  b  at  present,  a  drink  called  suMa  was 
manufactured  for  sale,  and  in  the  preparation  of 
thb  liquid  oatmeal  was  employed.  The  prinei- 
pal  use  now  made  of  oats  in  the  sonthem  divi* 
sion  of  the  kingdom  is  the  feeding  of  hoissa,  for 
which  purpose  the  grain  is  admirably  adapted  ; 
a  laige  quantity  of  this  gridn  b  farther  consomed 
in  the  fottening  of  poultry.  The  deer  of  Hearer 
VIII.  were  fed  with  oats.  In  the  privy  purse 
expenses  of  this  king  (publbhed  by  Mr  Nicolas^ 
b  the  following  entry : — "  Paied  to  the  keper  of 
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Graeirk^  porlra  for  xiiij  lode  of  hey  And  for 
▼i  lode  of  OoiB»  for  the  relief  of  the  d^e  there. 
And  £(Mr  the  cerriage  thereof,  Tj7t.  iji.  viiiJ." 
Oitmeel,  pepared  hy  Tarious  proeeaBes  of  cook- 
it^  compoooa  at  thia  day  a  lai^e  proportion  of 
the  food  of  the  inhahitaata  of  Scotland,  and  par- 
ticnlarly  of  the  betto^fod  porti<m  of  the  labour- 
ing rlnaiM.    Oaten  cakea^  too,  are  mndi  used  in 


The  wild  oat»  which  is  certainly  indigenous  to 
this  ooitntiy,  is  foond  to  be  a  very  troublesome 
weed.  It  18  said  that  the  seed  will  remain  buried 
under  the  aofil  daring  a  century  or  more  without 
ksii^  its  Ti^gstating  power;  and  that  ground 
whidi  has  been  broken  up,  after  remaining  in 
p$m  from  tiaae  immemorial,  has  produced  the 
wild  oat  abuBdaatly. 

l^e  Angjo-Saxon  monks  of  the  abbey  of  St 
Edmnnd,  in  the  eighth  century,  ate  bailey  bread, 
beeaaae  the  income  of  the  establisliment  would 
not  admit  of  their  foeding  twice  or  thrice  a-day 
oa  wheaten  bread.  The  English  kbourars  of 
the  southern  and  midland  counties,  in  the  latter 
part  of  the  oghteenth  century,  refosed  to  eat 
bread  made  of  one-third  ^eat,  one-third  rye, 
sad  ene-thiid  barley,  saying,  that  ^they  had  lost 
thdr  rye-ieeth.*'  It  would  be  a  curious  and  not 
aapvefttahle  inquiry,  to  trace  the  progressof  the 
aaUonal  taste  in  this  parttcalar.  It  would  show 
that  whaterer  privations  the  English  labourer 
nay  aew  endure,  and  whaterer  he  has  endured 
for  many  generations,  he  has  succeeded  in  ren- 
dering the  dearest  kind  of  regetable  food  the  gen- 
eral food  of  the  country;  this  single  circumstance 
is  a  security  to  him  against  those  sufferings  from 
actual  fomine  which  were  familiar  to  his  fore- 
eldo^  and  which  are  still  the  objects  of  conti- 
nual apprehension  in  those  countries  where  the 
labourers  lire  upon  the  cheapest  substances. 
W^ea  cannot  be  depressed  in  such  a  manner  as 
to  deprive  the  labourer,  for  any  length  of  time, 
of  the  power  of  maintaining  himself  upon  the 
kind  of  food  which  habit  has  made  necessary  to 
him ;  and  as  the  ordinary  food  of  the  English 
labourer  is  not  the  very  cheapest  that  can  begot, 
it  is  in  his  power  to  have  recourse  for  a  while  to 
less  eiqtensive  articles  of  subsistence  should  any 
temporary  scarcity  of  food,  or  want  of  employ- 
menty  deprive  him  of  his  usual  &re--an  advan- 
tage iK^  possessed  by  his  Irish  fellow-subjects, 
Is  whom  the  foilure  of  a  potatoe  crop  is  a  matter 
sot  of  discomfort  merely,  but  of  absolute  starva- 


Pieree  Plowman,  a  writer  of  the  time  of  Ed- 
ward IIL,  sayS)  that  when  the  new  corn  began  to 

'  Wmdde  BO  begsnr  eat  bread  that  in  it  beanes  were, 
fiat  efeofcci,  and  clemaat7iie,or  else  deae  wheate." 

This  taste,  however,  was  only  to  be  indulged 
"when  the  new  com  began  to  be  sold ;"  for  then 


a  short  season  of  plenty  succeeded  to  a  long  pe- 
riod of  fosting — the  supply  of  com  was  not  equal- 
ized throughout  the  year  by  the  proifident  effects 
of  commercial  speculation.  The  fluctuations  in 
the  price  of  grain,  experienced  during  this  period, 
and  which  were  partly  owing  to  insufficient  agri- 
cultural skill,  were  sudden  and  excessive.  On 
the  securing  of  an  abundant  harvest  in  ldl7» 
wheat,  the  price  of  which  had  been  so  high  as 
80t9.,  fell .  immediately  to  6f .  Qd.  per  quarter. 
The  people  of  those  days  seem  always  to  have 
looked  for  a  great  abatement  in  the  price  of  grain 
on  the  successful  gathering  of  every  harvest;  and. 
the  inordinate  joy  of  our  anoestors  at  their  har- 
vest-home— a  joy  which  is  fointly  reflected  in  our 
own  times — proceeded,  there  is  little  doubt,  from 
the  change  which  the  gathering  of  the  crops  jm>« 
duoed,  from  want  to  abundance,  from  fomine  to 
fullness.  That  useful  dass  of  men,  who  employ 
themsdves  in  purchasing  from  the  producers  that 
they  may  sell  again  to  the  consumers,  was  then 
unknown  in  England.  Immediately  after  the 
harvesi^^,  the  people  bought  their  com  directly 
from  the  formers  at  a  cheap  rate,  and,  as  is 
usual  under  such  drcumstanoes,  were  improvi- 
dent in  the  use  of  it,  so  that  the  supply  fell  short 
before  the  arrival  of  the  following  harvest,  and 
prices  advanced  out  of  all  proportion. 

In  a  valuation  of  Colchester,  in  1296,  almost 
every  family  was  provided  with  a  small  store  of 
barley  and  oats^  usually  about  a  quarter  or  two 
of  each.  Scarcely  any  wheat  is  noticed  in  the 
inventory,  and  very  little  rye.  The  com  was 
usually  ground  at  home  in  a  handmill  or  quera; 
although  wind  and  water  mills  were  not  uncom- 
mon. The  general  use  of  the  latter  maehines 
was  probaUy  prevented  by  the  compulsory  laws 
by  which  the  tenant  was  under  an  obligation  to 
grind  his  com  at  the  lord's  mill ;  and,  therefore, 
to  evade  the  tax  called  muUurey  the  labour  of  the 
bftfiHrnill  was  endured.  In  Widifi^s  trandation 
of  the  Bible  we  find  a  passage  in  the  24th  chap- 
ter of  St  Matthew  thus  rendered :  ^  Two  wym- 
men  schulen  (shall)  begryndyngeinonequeme." 
Harrison,  the  historian,  two  centuries  later,  says, 
that  his  wife  ground  her  malt  at  home  upon  her 
quern.  In  the  present  authorized  version  of  the 
Bible,  published  more  than  half  a  century  after 
Harrison,  the  word  "  qucm"  yields  to  **  mill." 
By  that  time,  probably,  the  trades  of  a  miller 
and  a  baker  were  freely  exercised ;  and  the  lord's 
mill  and  the  corpomtion  oven  had  been  super- 
seded by  the  competition  growing  out  of  increas- 
ing capital  and  population. 

The  Reformation  and  the  discovery  of  America 
were  events  that  had  a  considerable  influence 
upon  the  condition  of  the  great  body  of  the  people 
in  England.  The  one  drove  away  the  inmates 
of  the  monasteries,  from  whence  the  poor  were 
accustomed  to  receive  donations  of  food;  the 
other,  by  pouring  the  predous  metals  into  Eu- 
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rope,  raised  the  price  of  provisionB.  In  the  latter 
half  of  the  sixteenth  centniy,  wheat  was  three 
times  as  dear,  hoth  in  England  and  France,  as  in 
the  former  half.  The  price  of  wheat,  npon  an 
average  of  years,  varied  very  little  for  four  cen- 
*  turies  before  the  metallic  riches  of  the  New 
World  were  brought  into  Europe;  upon  an 
average  of  yean  it  has  varied  very  Uttle  since. 
The  people  of  the  days  of  Henry  VIIL  felt  the 
change  in  the  money-value  of  provisions,  al- 
though the  real  value  remained  the  same;  and 
they  ascribed  the  circumstance  to  the  dissolution 
of  tiie  monasteries. 

When  wheat  was  fourteen-pence  a  bushel,  it 
was  probably  consumed  by  the  people  in  seasons 
of  plenty,  and  soon  after  harvest.  During  a  por- 
tion of  the  year  there  is  little  doubt  that  the 
English  labourers  had  better  food  than  the  French, 
who,  in  the  fifteenth  century,  were  described  by 
Fortescue  thus :  "  They  drynke  water,  they  eate 
apples,  with  bred  right  brown,  made  of  rye." 
Locke,  travelling  in  France  in  1678,  says  of  the 
peasantry  in  his  journal,  "  Their  ordinary  food, 
rye  bread  and  water."  The  English  always  dis- 
liked what  they  emphatically  termed  '^changing 
the  white  loaf  for  the  brown."  They  would 
liave  paid  little  respect  to  the  example  of  Masi- 
nissa,  the  African  general,  who  is  described  by 
Polybius  as  eating  brown  bread  with  a  relish  at 
the  door  of  his  tent.  Their  dislike  to  brown 
bread  in  some  degree  prevented  the  change  which 
they  proverbially  drraded.  In  the  latter  part  of 
the  sixteenth  century,  however,  this  change  was 
pretty  general,  whatever  was  the  previous  con- 
dition of  the  people.  Harrison  says,  speaking 
of  the  agricultural  population,  '^  As  for  wheaten 
bread,  they  eat  it  when  they  can  reach  unto  the 
price  of  it,  contenting  themselves,  in  the  mean- 
time, with  bread  made  of  oates  or  barlie,  a  poore 
estate,  God  wot !"  In  another  place  he  says, 
*^  The  bread  throughout  the  land  is  made  of  such 
graine  as  the  soil  yieldeth ;  nevertheless,  the  gen- 
tilitie  commonlie  provide  themselves  suflicientiy 
of  wheate  for  their  own  tables,  whilst  their  house- 
hold and  poore  neighbours,  in  some  shires,  are 
inforced  to  content  themselves  with  rie  or  bar- 
lie."  Harrison  then  goes  on  to  describe  the  se- 
veral sorts  of  bread  made  in  England  at  his  day, 
viz.  manchet,  cheat,  or  wheaten  bread ;  another 
inferior  sort  of  bread,  called  ravelled,  and  lastiy, 
brown  bread.  Of  the  latter  there  were  two  sorts : 
*^  One  baked  up  as  it  cometh  from  the  mill,  so 
that  neither  the  bran  nor  the  floure  are  any  whit 
diminished.  The  other  hath  no  floure  left  there- 
in at  all ;  and  it  is  not  only  the  worst  and  weak- 
est of  all  the  other  sorts,  but  also  appointed  in 
old  time  for  servants,  slaves,  and  the  inferior  kind 
of  people  to  feed  upon.  Hereunto,  likewise,  be- 
cause it  is  drie  and  brickie  in  the  working,  some 
add  a  portion  of  rie-meale,  in  cur  Hmey  whereby 
the  rough  drinease  thereof  is  somewhat  qualified. 


and  then  it  is  named  mescelin,  that  is,  bread 
made  of  mingled  come."  In  the  honsehold  book 
of  Sir  Edward  Coke,  in  1596,  we  find  constant 
entries  of  oatmeal  fer  the  use  of  the  boose,  be- 
sides ^^  otmell  to  make  the  poore  folkes  porage," 
and  '^rie-meall,  to  make  breade  for  the  poore." 
The  household  wheaten  bread  was  partly  baked 
in  the  house  and  partiy  taken  of  the  baker.  In 
that  year  it  appears,  from  the  historian  Stow, 
that  there  was  a  great  fluctuation  in  the  prieeof 
com ;  and  he  particulariy  mentions  the  price  of 
oatmeal,  which  would  indicate  that  it  was  an 
article  of  general  consumption,  as  well  in  a  li- 
quid form,  as  in  that  of  the  oat-cakes  of  the  north 
of  England. 

In  1626,  Charles  I.,  upon  an  occasion  of  sob- 
jecting  the  brewers  and  maltsters  to  a  TOjal  li- 
cense, declared  that  the  measure  was  ^for  the 
relief  of  the  poorer  sort  of  his  people,  wboie 
usual  bread  was  barley ;  and  fer  tne  restraining 
of  innkeepers  and  victuallers,  who  made  their  ak 
and  beer  too  strong  and  heady."  The  grain  to 
be  saved  by  the  weakneoa  of  the  beer  was  for  the 
benefit  of  the  consumers  of  bariey-bread. 

At  the  period  of  the  Revolution  (1689)  wheat- 
en bread  formed,  in  comparison  with  its  preaent 
consumption,  a  small  proportion  of  the  food  of 
the  people  of  England.  The  fellowing  estimate 
of  the  then  produce  of  the  arable  land  in  the 
kingdom  tends  to  prove  this  position.  This  es- 
timate was  made  by  Gr^ory  King,  whoae  star 
tistical  calculations  have  generally  been  consi- 
dered entitied  to  credit. 


Wheat, 

Rye, 

Bwley, 

Oata, 

Peate, 

Beaiis, 

Yetehes, 


14,000,000 

10,000,000 

27,000,000 

16,000,000 

7,000,000 

4,000,000 

1,000^)00 


In  all,  .  .  .  79,000,000 
At  the  commencement  of  the  last  oentniy 
wheaten  bread  became  much  more  generaDy  used 
by  the  labouring  classes,  a  proof  that  their  con- 
dition was  improved.  In  1725,  it  was  even  used 
in  poor-houses  in  the  southern  counties.  The 
author  of  "Three  Tracts  on  tiie  Cora  Trade," 
published  at  the  beginning  of  the  reign  of  Geoige 
III.,  says,  **It  is  certain  that  bread  made  of 
wheat  is  become  much  more  generally  the  food 
of  the  common  people  since  1680,  than  it  was 
before  that  time;  but  it  is  still  very  for  from 
being  the  food  ofthe  people  in  general"  He  then 
enters  into  a  very  curious  calculation,  the  rcsolts 
of  which  are  as  follow :  The  whole  number  of 
people  is  6,000,000,  and  of  those  who  eat 

Wheat,  the  munb«T  it,       .        V^>??? 

Barley, 

Rye,  ... 

Chktfl, 


'R>tal, 


6,000,000 
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This  ealciilation  applies  only  to  England  and 
Wake.  Of  tlie  number  oonsnming  wheats  the 
pnqN)itio&  aflBigned  to  the  northern  oonnties  of 
Yofk,  Weatmorelandy  Dorham,  Cumberland, 
and  Northomberiaad,  is  only  30,000.  Eden,  in 
his  History  of  the  Poor,  says,  ^^  About  fifty  years 
ago  (this  was  written  in  1797),  so  small  was  the 
qnsD^ty  of  wheat  used  in  the  county  of  Cum- 
bedand,  that  it  was  only  a  rich  fiamily  that  used 
a  peek  of  wheat  in  the  course  of  the  year,  and 
that  was  used  at  Christmas.  The  usual  treat 
for  a  stranger  was  a  thick  oatH»ke  (called  haver- 
bamiock)  and  butter.  An  old  labourer  of  eighty- 
five  remarks  that  when  he  was  a  boy  he  was  at 
Caiiiale  market  with  his  father,  and  wishing  to 
indnige  himself  with  a  penny  loaf  made  of  wheat- 
flooi^  he  searched  for  it  for  some  time,  but  could 
not  procure  a  piece  of  wheaten  bread  at  any  shop 
in  the  town." 

At  the  time  of  the  Reyolution,  according  to 
the  estimate  of  Gr^ory  King,  14,000,000  bushels 
of  wheat  were  grown  in  England.  In  1828,  ac- 
'  ctnding  to  the  estimate  of  Mr  Jacob,  in  his  Tracts 
on  the  Com  Trade,  12,500,000  quarters,  or 
100^000,000  bushels  were  grown.  The  popula- 
tin  of  England  at  the  Berolution  was  under 
fi?e  mlDiona,  so  that  each  person  consumed  about 
three  busheb  annually.  The  population,  at  the 
present  time,  is  under  fifteen  millions,  so  that 
eadi  person  consumes  about  seven  bushels  an- 
BoaUy. 

RiCB  (orysa  tativaj .    This  is  a  panicled  grass, 
bearii^,  when  in  ear,  a 
nearer  resemblance  to  bar-  ^ 

1^  than  to  any  other  of  the 
corn-plants  grown  in  Eng- 
land.    The  seed  grows  on 
separate  pedicles  springing 
from  the  main  stalk ;  each 
grain  is  terminated  with  an 
awn  or  beard,  and  is  in- 
cloaed  in  a  rough  yellow 
hosk,  the  whole  forming  a 
spiked  panicle.    The  stalk 
is  not  unlike  that  of  wheat, 
but  the  joints  are  more  nu- 
merous.  The  farina  of  rice 
b  ahnoet  entirely  composed 
of  stsrch,  haying  little  or 
no  gluten,  and  being  with- 
out any  ready  formed  sac- 
charine matter.    The  outer 
husk  clings  with  great  tenacity  to  the  grain, 
and  is  only  to  be  detached  from  it  by  pass- 
ing the  rice  between  a  pair  of  mill-stones,  placed 
at  such  a  distance  from  each  other  as  shall  serve 
to  remove  the  husk  by  friction,  without  crush- 
ing the  grain.     This  is  besides  enveloped  by  a 
thin  pellicle,  wluch  for  the  most  part  is  rubbed 
off  by  trituration  in  large  mortars,  with  pestles 
weighing  frx>m  two  to  three  hundred  pounds. 


There  is  little  reason  for  doubting  that  this 
grain  is  of  Asiatic  origin.  From  the  earliest  re- 
cords it  has  formed  the  principal,  if  not  the  only 
food  of  the  great  mass  of  the  population  on  the 
continent  and  islands  of  India  and  throughout 
the  Chinese  empire. 

Rice  is  one  of  the  chief  productions  of  Egypt, 
and  constitutes  one  of  the  principal  sources  of 
wealth  to  the  inhabitants.  It  grows  in  the  rice 
fields  round  Damietta  and  Rosetta,  which  are 
easily  irrigated  for  this  purpose  by  the  waters  of 
the  Nile.  The  Egyptians  are  supposed  to  have 
learned  the  cultivation  of  rice  under  the  reign  of 
the  Caliphs,  at  which  time  many  useful  plants 
were  brought  over  the  Red  sea  to  Egypt,  which 
now  grow  spontaneously  there  and  enrich  the 
country.  Hasselqubt  thus  describes  the  man- 
ner in  which  he  witnessed  the  separation  of  the 
grain  from  the  husk.  It  is  pounded  by  hollow 
iron  pestles  of  a  cylindrical  form,  an  inch  in  dia- 
meter, lifted  up  by  a  wheel  worked  by  oxen.  A 
person  sitting  between  the  two  pestles  pushes 
forward  the  rice  when  the  pestles  are  rising; 
another  sifts,  winnows,  and  lays  it  under  the 
pestles.  In  this  manner  they  continue  working 
until  it  is  entirely  free  firom  chaff  and  husks. 
When  it  is  clean  they  add  a  thirtieth  part  of 
salt,  and  pound  them  together,  by  which  the 
rice  becomes  white,  which  before  was  gray. 
After  this  fining  it  is  passed  through  a  fine  sieve 
to  part  the  salt  from  the  rice,  and  then  it  is  ready 
for  sale. 

The  introduction  of  rice  as  an  object  of  culti- 
vation in  America  is  of  very  modem  occurrence. 
The  author  of  a  work  ''  On  the  importance  of 
the  British  Plantations  in  America,"  which  was 
published  in  London  during  the  year  1701,  lias 
recorded,  as  a  circumstanoe  then  recent,  that  **  a 
brigantine  fix>m  the  island  of  Madagascar  hap- 
pened to  put  in  at  Carolina,  having  a  little  seed- 
rice  left,  which  the  captain  gave  to  a  gentleman 
of  the  name  of  Woodward.  From  part  of  this 
he  had  a  very  good  crop,  but  was  ignorant  for 
some  years  how  to  clean  it.  It  was  soon  dis- 
persed over  the  province;  and  by  firequent  expe- 
riments and  observations,  they  found  out  ways 
of  producing  and  manufiicturing  it  to  so  great 
perfection,  that  it  is  thought  to  exceed  any  other 
in  value.  The  writer  of  thb  has  seen  the  said 
captain  in  Carolina,  where  he  received  a  hand- 
some gratuity  firom  the  gentlemen  of  that  coun- 
try, in  acknowledgment  of  the  service  he  had 
done  the  province.  It  is  likewise  reported,  that 
Mr  Dubois,  then  treasurer  of  the  East  India  com- 
pany, did  send  to  that  country  a  small  bag  of 
sced-rioe  some  short  time  after,  from  whence  it 
is  reasonable  enough  to  suppose  might  come  those 
two  sorts  of  that  commodity ;  the  one  called  red 
rice,  in  contradistinction  to  the  white,  from  the 
redness  of  the  inner  husk  or  rind  of  this  sort,  al- 
though they  both  clean  and  become  white  alike." 
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The  swamps  of  South  Carolina,  both  those 
which  are  occadoned  by  the  periodical  visits  of 
the  tides,  and  those  which  are  caused  by  the  in- 
land floodings  of  the  rivers,  are  well  suited  for 
the  production  of  rice ;  and  not  only  is  the  cul- 
tivation accomplished  with  trifling  labour,  but 
the  grain  proves  of  a  remarkably  fine  quality, 
being  decidedly  lai^r  and  handsomer  than  that 
of  the  countries  whence  the  seed  was  originally 
derived. 

It  does  not  appear  that  this  naturalizing  of 
rice  in  Carolina  and  Creoi^a  was  ever  productive 
of  much  eflect  in  regard  to  the  diet  of  the  in- 
habitants of  those  provinces.  Their  consump- 
tion of  rice  was  doubtless  increased  by  it,  because 
the  abundance  and  cheapness  of  an  article  always 
influence  persons  to  its  use.  But  wheat  and 
mtuze  continued,  as  before,  to  be  the  bread-oom 
of  the  country ;  and  the  newly  introduced  grain 
was  cultivated  principally  because  it  furnished 
an  article  in  constant  demand,  which  might  be 
transmitted  to  the  mother  country  in  return  for 
British  manufactured  goods. 

Had  a  contrary  eflect  followed  upon  the  in- 
troduction of  rice  into  the  then  British  colonies 
of  America,  and  this  grdn  had  become,  as  in  In- 
dia, the  universal  food  of  the  inhabitants^  it  is 
not  probable  that  their  condition  would  have 
been  in  any  way  ameliorated  by  the  change.  In 
countries  where  rice  forms  the  chief  article  of 
food,  dearths  are  not  by  any  means  of  uncom- 
mon occurrence.  A  failure  of  the  usual  supply 
of  rain,  which  is  followed  by  evil  consequences 
where  other  descriptions  of  grain  are  raised,  is 
productive  of  tenfold  misery  where  the  chief  de- 
penden<SB  is  upon  the  crop  of  rice,  whi^h  with- 
out its  due  degree  of  moisture  proves  wholly  un- 
prodactive.  In  such  cases  there  can  be  found 
few  sources  of  relief,  other  objects  of  cultivation 
being  pursued  to  only  a  limited  extent,  and  the 
means  of  the  people  not  enabling  them  to  com- 
pass the  purchase  of  these  scarcer  articles  of  food, 
even  when,  through  the  general  abundance,  they 
may  be  procured  at  their  natural  price.  Happily 
for  the  interesft  of  humanity,  dearths  are  becom- 
ing less  and  less  frequent  of  occurrence,  through 
the  better  understanding  of  subjects  connected 
with  the  production  and  distribution  of  commo- 
dities. 

Some  botanists  enumerate  four  species  of 
rice,  while  others  suppose  these  only  varieties  of 
the  same  grain,  occasioned  by  diflerenoe  of  soil, 
climate,  and  culture.  These  varieties  are  common 
rice— early  rice,  mountain  rice,  wid  clammy  rice. 

Common  rice  is  a  marsh  plant  If  the  ground 
on  which  it  is  sown  should  become  dry  before 
the  plants  arrive  at  maturity,  they  wither.  It  is 
this  variety  which  grows  most  strongly ;  and  on 
lands  peculiarly  adapted  for  it  the  culture  is  pro* 
bably  as  advantageous  as  can  weU  be  pursued. 

JSarly  rice,  like  the  other,  is  a  marsh  plant, 


but  it  does  not  grow  to  the  same  size.  It  comes 
much  sooner  to  maturity;  for  while  common 
rice  is  never  ripe  in  less  than  six  months  &om 
the  time  of  ploughing,  tliis  variety,  if  placed  in 
favourable  situations,  requires  only  four  months 
for  arriving  at  perfe<^on. 

MowUain  rice  thrives  on  the  slopes  of  hills 
and  in  other  situations  where  it  can  receive  hu- 
midity only  occasionally.  Dr  Wallich,  sent  to 
London  a  few  yean  ago  some  specimens  d  rice 
grown  on  the  cold  mountains  of  Nepaul.  These 
seeds  were  furnished  to  him  by  the  resident  of 
the  £ast  India  Company  in  that  district^  and 
were  recognised  by  the  Doctor  as  mountain  rioe. 
The  degree  of  cold  which  this  plant  b  qualified 
to  bear  is  very  great.  According  to  the  infor- 
mation collected  on  the  subject  by  Dr  Wallich,  the 
cultivators  conidder  their  crop  quite  safis  if  the 
growth  of  the  plants  is  advanced  five  or  eix 
inches  above  the  surface  at  the  time  the  winter 
snows  cover  the  ground.  It  b  probable  that  the 
slow  melting  of  the  snow  is  beneficial  to  the 
growth  of  the  plant,  which  advances  with  great 
vigour  on  the  return  of  spring. 

A  knowledge  of  these  circumstances  might  have 
led  to  the  opinion  that  this  variety  of  rice  could 
be  naturalized  in  England,  if  the  attempt  had  not 
already  been  fairly  made  by  one  well  qualified 
for  conducting  the  experiment.  Samples  of  six 
difierent  sorts  of  mountain  rioe  which  had  been 
procured  by  Sir  John  Murray  from  the  neigh- 
bourhood of  Serinagur  at  the  foot  of  Mount 
Imaus,  were,  on  the  occasion  alluded  to,  preson- 
ted  by  the  Board  of  Agriculture  to  Sir  Joseph 
Banks,  who  planted  each  kind  in  a  separate  bed, 
in  a  sheltered  spot  with  a  south  aspect,  in  his 
garden  at  Spring  Grove.  Tbe  grains,  whii^ 
were  sown  very  thin  on  the  21st  of  May,  speedily 
sprang  up,  and  the  plants  tillered  so  much  that 
the  beds  put  on  the  appearance  of  compact,  dense 
masses  of  vegetation ;  eadi  plant  having  frx>m  ten 
to  twenty  off'-sets.  Although  the  blades  grew 
vigorously,  attaining  in  a  short  time  to  the 
length  of  two  feet,  there  was  never  any  symptom 
of  a  rising  stem,  and  if  the  ground  was  not 
watered,  either  by  rain  or  artificially  every  three 
or  four  days,  the  plants  began  to  assume  a  sickly 
hue.  In  this  manner  vegetation  proceeded,  with- 
out the  smallest  symptom  of  their  perfecting 
themselves  by  fi-uctification,  when  the  plants 
were  suddenly  destroyed  by  an  eariy  night  frost 
in  September*  Some  of  the  plant^  which  had 
been  transferred  to  pots  and  placed  in  the  hoi- 
house  at  an  eariy  period  of  their  growth,  soon 
died ;  while  others,  which  were  sown  originally 
in  a  hotrhouse,  produced  ears  and  flowered,  but 
the  blossoms  dropped  without  perfecting  any 

The  conclusion  to  which  Sir  Joseph  Banks 
arrived  from  these  experiments  was  unfi&vourable 
to  the  cultivation  of  rice  in  thb  country  as  a 
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gnin-beariog  plant ;  but  he  was  led  to  eonnder, 
from  the  great  quantity  of  ito  blades^  that  it 
woald  aflbrd  excellent  green-meat  for  cattle. 

Gammjf  rice  appears  to  be  endowed  with  the 
pecoliar  property  of  growing  both  on  wet  and 
on  dry  lands :  the  period  occupied  by  its  growth 
bintomediate  between  those  of  the  common  and 
early  rarietks. 

lUce  seed  is  sown  in  Carolina  in  rows,  in  the 
bottom  of  trenches,  which  are  about  eighteen 
inches  apart^  reckoning  from  the  centres  of  the 
trenches.  The  sowing  b  generally  performed  by 
negro  women,  who  do  not  scatter  the  seed,  but 
pat  it  careAilly  into  the  ground  with  the  hand, 
so  as  to  preserre  the  perfect  straightness  of  the 
line.  The  sowing  is  for  the  most  part  completed 
hy  the  middle  of  March.  The  water,  which 
ontil  then  has  been  kept  back  by  means  of  Aood- 
gates,  b  at  thb  time  permitted  to  orerflow  the 
groond  to  the  depth  of  sereral  inches,  and  things 
vefoain  in  thb  state  for  some  days, — generally 
aboat  a.week.  The  germination  of  the  seed  b 
promoted  by  thb  flooding,  and  the  water  being 
then  drawn  from  the  surface  of  the  land,  the 
plants  sprout,  rising  in  about  four  weeks  to  the 
hdght  of  three  or  four  inches.  At  thb  time  the 
flood-gates  are  again  opened,  the  fields  are  once 
more  overflowed,  and  remain  in  that  state  during 
about  sixteen  days;  one  good  effect  of  this  se* 
cond  flooding  being  the  destruction  of  the  grass 
and  weeds  which  may  hare  grouted  at  the  same 
time  with  the  rice.  The  land  b  allowed  after 
thbto  ranain  without  frirther  irrigation  until  the 
middle  of  July,  being  repeatedly  hoed  during  the 
intenral,  as  well  to  remove  any  weeds  at  the  mo- 
meat  of  their  appearanoe,  as  to  loosen  the  soil 
aboDt  the  roots  of  the  rice,  adopting  thus  in  all 
its  principal  parts  the  drill  system  of  husbandry. 
At  the  time  last  mentioned,  water  b  again  ad- 
mitted, and  remains  covering  the  surliace  until 
the  f^rain  b  actually  ripened. 

The  rice  harvest  in  the  United  States  usually 
commences  at  the  end  of  August,  and  extends 
throo^  the  entire  month  of  September,  or  even 
somewhat  later.  The  reaping  b  performed  with 
asicUe  by  male  negroes,  and  these  are  followed 
by  females,  who  collect  the  rice  into  bundles. 

Thb  cultivation  b  found  to  be  extremely  un- 
healthy to  the  negroes  employed  in  its  prosecu- 
tion. The  alternate  flooding  and  drying  of  the 
Isnd  in  so  hot  a  dimate,  where  natural  evapora- 
tion proceeds  with  great  rapidity,  must  necessa- 
rily be  prejudicial  to  health.  To  avoid  exposure 
to  thu  unwholesome  atmosphere,  the  whole 
^"^hite  population  abandon  the  low  grounds  to 
the  care  of  negro  cultivators.  The  mortality 
thus  occasioned  among  the  labourers  in  rice  dis- 
tricts b  so  great,  that  while  the  general  increase 
of  popubtion  in  the  States  exceeds  by  far  that 
walized  in  the  older  settled  countries  of  Europe, 
fr<e8h  snpplies  of  negro  sbves  must  continually 


be  brought,  to  repair  the  waste  of  life,  from  the 
more  northern  slave  states  of  the  Union. 

The  cultivation  of  rice  b  very  extensively  and 
successfully  carried  on  in  the  rich  meadows  of 
Lombardy,  which  can  be  irrigated  by  the  waters 
of  the  Po.  The  meadows  chosen  for  the  purpose 
are  perfectly  flat.  After  the  seed  b  sown,  the 
water  b  turned  on  and  allowed  to  cover  the  sur- 
&oe  to  the  depth  of  several  inches  during  the 
whole  course  of  its  growth,  and  until  the  rice  is 
ripe.  Three  crops  are  taken  successively  from 
the  ground  in  thb  manner  without  manuring ; 
but  the  soil  is  then  so  far  exhausted,  that  it  must 
be  manured  and  planted  for  a  time  with  other 
crops,  before  another  succession  of  rice  harvests 
can  be  drawn  from  it. 

Thb  system  of  agriculture  proves  the  most 
profitable  to  the  cultivator  of  any  that  is  carried 
on  in  Lombardy;  but  the  same  unwholesome 
efiect  b  experienced  there  as  in  Carolina ;  and 
the  government  at  Milan  finds  it  expedient  to 
restrict  the  cultivation  within  a  certain  limit, 
beyond  which  the  production  of  rice  b  not 
allowed.  The  quantity  of  seed  usually  sown  b 
three  buaheb  to  the  acre,  and  the  average  pro- 
duce from  the  same  measure  of  land,  b  commonly 
about  six  quartera. 

In  the  province  of  Valencb  in  Spain,  the  me- 
thod of  rice  cultivation  b  very  similar  to  that 
.pursued  in  Lombardy.  The  water  remains  on 
the  ground  even  during  the  operations  of  harvest, 
and  the  reapera  are  obliged  to  wade  up  to  their 
knees  in  order  to  cut  the  grain,  other  persons 
following  to  receive  the  sheaves  as  they  are  out, 
and  to  convey  them  to  some  dry  place,  where 
the  grain  b  detached  from  the  eur  by  the  tread- 
ing of  mules. 

The  hollows  between  Columbo  and  Candy,  in 
the  island  of  Ceylon,  are  devoted  to  the  produc- 
tion of  rice.  The  fields  on  which  it  b  sown  are 
artificially  formed  into  a  regular  succession  of 
terraces^  one  above  another,  so  that  the  water  of 
irrigation  may  be  made  to  flow  from  a  higher  to 
a  lower  level,  the  plants  being  in  different  stages 
of  their  growth.  In  some  cases  the  water  b  led 
for  a  mile,  or  even  two  miles  along  the  side  of  a 
mountain,  and  is  then  discharged  over  the  high- 
est terrace,  and  thence  downward  in  succession 
to  the  lowest,  according  as  mobture  may  be  re- 
quired by  each.  Bishop  Ileber,  for  whom  the 
charms  of  nature,  whether  in  a  wild  or  culti- 
vated state,  were  never  displayed  in  vain,  re- 
marks, on  visiting  this  district,  that  ^*  the  ver- 
dure of  the  young  rice  b  particularly  fine,  and 
the  fields  are  really  a  beautiful  sight,  when  sur- 
rounded by  and  contrasted  with  the  magnificent 
mountain  scenery.*' 

Rice  b  extensively  cultivated  throughout  the 
Chinese  empire,  and  in  consequence  of  the  value 
of  all  such  products  of  the  earth,  to  a  people  so 
numerous,  much  care  b  taken  in  its  culture. 
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The  Chinese  method  of  raising  rice  is  thus  de- 
tailed by  Duhamel : 

"  To  hasten  the  germination  of  the  seed-rice 
it  is  placed  in  baskets  and  immersed  during  some 
days  in  standing  water. 

"  When  the  ground  is  so  thoroughly  soaked 
that  the  surface  is  like  soft  mud,  it  is  ploughed 
with  a  bufialo,  yoked  to  a  very  simple  plough, 
without  wheels,  and  having  only  one  handle. 
The  clods  are  after  this  broken  down  by  means 
of  a  rude  kind  of  hiurdle,  drawn  also  by  a  bufialo, 
the  driver  sitting  upon  the  hurdle  to  increase  the 
weight.  Tlie  ground  is  cleared  very  carefully 
of  all  stones,  and  wliatever  weeds  may  be  found 
are  diligently  removed  with  their  roots.  The 
land  is  then  partly  covered  with  water,  and 
smoothed  by  a  harrow  which  has  several  rows 
of  great  iron  teeth. 

"  The  seed-rice,  when  it  has  once  sprouted,  is 
known  to  be  good ;  grains  not  in  this  situation 
are  rejected,  and  the  remainder  is  sown  by  hand 
very  thickly  and  as  equ^y  as  possible  upon -a 
part  only  of  the  land,  whi^h  is  thus  used  as  a 
sort  of  nursery  for  the  remainder.  The  land 
having  at  this  time  upon  it  just  as  much  water 
as  will  barely  cover  it,  the  points  of  the  plants 
appear  above  the  surface  one  day  after  the  seed 
has  been  sown. 

^*  In  a  short  time,  when  the  plants  have  ac- 
quired a  little  strength,  they  are  sprinkled  over< 
with  lime-water,  the  object  of  this  being  the 
destruction  of  insects.  For  this  purpose  a  small 
basket  with  a  long  handle  is  used,  and  this  being 
filled  by  immersion  in  the  lime-water,  the  fluid 
runs  through  in  divided  portions  over  the  plants. 
This  practice  is  found  to  be  so  efficacious,  that 
the  Chinese  are  said  to  hold  its  first  inventor  in 
the  highest  veneration. 

"Towards  April,  when  the  plants  cover  thickly 
the  ground  that  has  been  sown,  tite  greatest  part 
of  them  are  pulled  up  with  their  roots  and  planted 
in  tufls, pretty  &r  asunder  in  a  quincunx  form,  in 
fields  prepared  for  their  reception.  A  serene  day 
is  chosen  for  this  operation,  which  must  be  per- 
formed quickly,  so  that  the  plants  are  as  short  a 
time  as  possible  out  of  the  ground. 

"  After  this,  water  is  admitted  to  overflow  the 
rice,  the  grounds  being,  for  this  purpose,  always 
situated  near  a  rivulet,  pond,  or  great  pool  of 
water,  from  which  they  are  separated  only  by  a 
bank  which  may  readily  be  cut.  It  sometimes 
happens,  however,  that  the  water  is  below  the 
level  of  the  fields,  in  which  case  the  necessary 
quantity  is  conveyed  in  buckets,  which  are 
worked  chiefly  by  the  aid  of  ropes, — a  most  la- 
borious occupation. 

"  Though  a  man  cannot  step  in  these  rice- 
grounds  without  sinking  iip  to  his  knees,  the 
Chinese  weed  them  three  times  during  the  sum- 
mer, and  that  so  carefully,  that  every  weed  they 
can  find  is  pulled  up  by  the  roots. 


^  When  the  rice  is  ripe,  vviiich  is  known  in 
the  same  manner  as  wheat,  by  its  turning  yellow, 
it  ia  cut  down  with  a  sickle,  made  into  leaves, 
and  conveyed  into  a  bam,  where  it  is  threahed 
with  flails  very  similar  to  those  used  among  our- 
selves." The  husk  and  inner  pellicle  aw  re- 
moved by  beating  and  trituration,  pretty  much 
in  the  .same  manner  as  has  already  be»i  de- 
scribed. 

The  Chinese  plant  their  seed-rice  at  regular  in- 
tervals, and  carefully  weed  and  raise  up  the  khI 
between  the  pLemts;  thus  they  have  practised  for 
ages,  the  system  of  drilling  and  hoeing  gnin, 
which  has  been  but  lately  introduced  into  the 
husbandry  of  Europe.  The  method  of  cnltivat- 
ing  rice  in  Hindostan  very  much  resembles  thai 
of  the  Chinese^ 

'  In  both  India  and  China  rice  forms  the 
subsistence'  of  the  native  population,  more 
exclusively  and  to  a  greater  extent  than  can  per- 
haps be  said  of  any  other  vegetable  substance  in 
any  known  region  of  the  globe.  In  the  coun- 
tries just  mentioned,  as  wcdl  as  in  those  distriets 
of  AMca  where  it  is  used  indiscriminately  witb 
maize,  rice  undeigoes  but  little  culinary  prepar* 
ation,  being,  for  the  most  part,  simply  Ix^led 
with  water,  and  eaten  either  by  itself  or  aooom* 
t>anied  by  some  stimulating  or  oily  substance. 
In  countries,  on  the  other  hand,  where  it  is  em- 
ployed only  as  an  auxiliary  article  of  food,  rice 
is  subjected  to  a  greater  degree  of  preparation  fbr 
the  table,  and* except  when  used  to  thickeB 
broths,  is  seldom  presented,  unless  after  ooncoo^ 
tion  with  eggs,  and  milk,  and  sugar,  which  cover 
the  natural  insipidity  of  the  grain. 

When  our  gndn  crops  happen  to  be  defident 
in  this  country,  it  has  been  proposed  to  mix  a 
quantity  of  rice  with  wheat,  or  rye  flour  ibr 
making  bread.  This  has  be^i  tried  with  some 
success,  though  it  is  allied  Uiat  such  hrt&d 
soon  becomes  dry  and  unpleasant. 

The  meihod  is  as  follows : — Vini  fecKkoe  the 
rice  to  powder  in  a  mill,  or  throw  ths'^rhols 
grains  into  water  at  nearly  a  boiling  heet, 
and  allow  them  to  soak  during  some  hours. 
Then  drain  off  the  yrater,  and  when  the  rice  tSaaH 
have  become  sufficiently  dry,  beat  it  in  a  mortar, 
and  pass  the  powder  through  a  fine  aeve.  This 
flour  must  next  be  placed  in  a  kneading-trough, 
and  moistened  in  the  necessary  degree  with  water 
rendered  glutinous  by  boiling  whole  rice  in  it  fbr 
some  time ;  add  salt,  and  the  proper  quantity  of 
leaven  or  yeast,  and  knead  the  whole  intimately 
together.  The  dough  must  then  be  covered  vdth 
warm  cloths  and  left  to  rise.  During  this  fer- 
mentative process,  the  dough,  which  was  of  a 
pretty  firm  consistence,  will  become  so  soft  as 
not  to  be  capable  of  being  formed  into  loaves.  It 
is,  therefore,  placed  in  the  requisite  quantities  as 
in  forms,  and  these  being  covered  with  larger 
leaves,  or  with  sheets  of  paper,  arc  introduced 
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iato  Uw  oren,  the  heat  of  whioh  speedily  sets  the 
doq^  suffieieiitfy,  to  tiiai  the  tine  being  re- 
\ened,  thor  ooBtenis  aie  tuned  out  upon  the 
baaTee  w  paper.  Thd  breed,  when  p«feetly 
beked,  will  be  of  a  fine  yellow  colour,  similar  to 
that  tnqiarted  to  flour  by  the  yolks  of  eggs,  and 
whsa  newia  «id  to  be  anffioi^tly  agreeable. 

The  Ghinese  manu&eture  a  sort  of  wine  from 
rioe,  said  to  be  similar  to  Spanish  white  wine. 

Dnhaael  deeeribea  a  method  of  mixing  rioe 
"^^  ™^  tarky,lbr  themanufiMJtuie  of  beer. 
Four  parts  of  crashed  rioe  steeped  in  an  equiya- 
leat  we^  of  water,  are  added  to  one  part  of 
malt,  the  ready  fbimed  saeoharine  matter  of  the 
bariey  mak  appeaato  hare  the  sii^rilar  property 
of  speedily  ooiiTerting  the  feeula  of  unmalted 
com  inso  a  kind  <rf  soluble  matter  which  has  the 
frrmsiifNtiTe  piopertiee  of  sugar.  If  malt  and 
riee  floozy  dilated  ae  as  to  haye  a  pasty  consie- 
teaee,  be  mixed  and  mashed  together,  and  then 
left  during  three  or  four  hoars,  the  mixture  will 
pwaMi  the  appearance  of  a  liquid  which  is 
■U^itly  saediarine  to  the  taste,  and  having  a  se- 
dimmt  at  the  bottom  of  tiie  yeseel,  which  is 
found,  on  exanina^n,  to  be  eompoesd  of  only 
Uie  hades  of  bariey  and  rice.  M.  Dubrunfaut 
used  for  the  purpose  rice  from  which  the  husk 
ksd  not  been  lemoTed  previous  to  its  being 
cmshed,  and  which  in  this  state  is  known  by 
thenoflie  of/iad^r  ojf  more  pfoperiy  |mkM^. 

Zmk  Mats  (^maige  or  Indum  eotn)  is  a  ^ant 
mdigaaoae  to  America,  having  besii  found  under 
partial  eoHivatioD  by  the  Indians  on  the  discov- 
efy<tftheNewWorid.  It  is  extensively  ctiHi- 
vated  both  in  North  and  South  America,  and 
fotms  an  article  of  food  as  important  to  the  in* 
i..i^^_.  of  thoee  regions,  as  riee  does  in  the 
MBtries.  There  is  only  one  ascertained 
I  of  main,  althou^  sereial  varieties  seem 
to  arise  in  eonesquence  of  difiersnees  of  soU,  cul- 
tore,  and  climate. 

The  pknt  eonsisU  of  a  strong  jointed  stalk 
(tse  Plate  VI.,  figg.  i,  2.),  provided  with  kige 
•liMnate  leaveB,almoet  like  flags, sprii^ing from 
ereiy  joint.  The  top  prodwies  a  bunch  of  male 
flowen,  of  variona  ooioan^  which  is  called  the 
tamL  Each  plant  beaf%  likewise,  one  or  mote 
ipikes  or  eory^  seldom  00  few  as  one,  and  rarely 
Me  than  four  Of  five,  the  most  usual  number 
btmg three:  as  many  as  seven  have  been  seen 
oeeailoMdly  on  one  stalk.  These  can  proceed 
&on  the  stalk  at  various  distances  from  the 
ground,  and  are  closely  enveloped  by  several  thin 
^es»  forming  a  sheath,  whieh  is  called  the 
i«i^  Theearsoonsistofacylindricalsabstance, 
of  the  nature  of  pith,  which  is  called  the  oM, 
over  the  entbe  sar£Mie  of  whii^  the  seeds  are 
i»ged,and  fixed  in  eig^  or  more  straight  rows, 
««A  row  havlDg  genetally  as  many  as  thirty  or 
n»w  seeds.  The  eyes  or  geims  of  tibe  seeds  are' 
m  nesriy  radial  lines  from  the  centre  of  the  cy- 


linder; from  these  eyes  proceed  individual  fila- 
ments of  a  silky  appearance,  and  of  a  bright  green 
colour ;  the  aggregate  of  theee  hang  out  frx)m  the 
point  of  the  husk,  in  a  thick  cluster,  and  in  this 
state  are  called  the  silk.  It  is  the  office  of  these 
filamente,  which  are  the  stigmata,  to  receive  the 
forina,  which  drops  from  the  flowers  on  the  top, 
or  tassel,  and  without  which  the  ears  would  pro- 
duce no  seed--^  foot  which  has  been  established 
by  cutting  ofi^  the  top  previous  to  the  develop- 
ment of  its  flowers,  when  the  ears  proved  whoUy 
barren.  So  soon  as  their  office  has  been  thus 
performed,  both  the  tassel  and  the  silk  dry  up, 
and  put  on  a  withered  i^pearance. 

The  grains  of  maiEe  are  of  diflerent  colours^ 
the  prevailing  hue  being  yellow,  of  various  shades, 
sometimes  approaching  to  white,  and  at  other 
times  deepening  to  red.  Some  are  of  a  deep  cho- 
colate colour,  others  greenish  or  olive-coloured, 
and  even  the  same  ears  will  sometimes  contain 
grains  of  diflerent  colours. 

Maise  is  said  to  contain  no  gluten,  and  little 
if  any  ready-formed  saccharine  matter,  whence 
it  has  been  asserted  to  have  but  a  very  small  nu- 
tritive power;  on  the  other  hand,  it  is  seen  that 
domestic  animals  whieh  are  fed  with  it  very 
q>eedily  become  fot,  their  flesh  being  at  the  same 
time  mnarkably  firm.  Horses  which  consume 
this  com  are  enabled  to  perform  their  full  por- 
tion of  labour,  are  exceedingly  hardy,  and  n;- 
quire  but  little  care ;  and  the  oonmion  people  of 
countries  where  Indian  com  forms  the  ordinaiy 
food,  are  for  the  most  part  strong  and  hardy 
races.  The  produce  of  maize,  on  a  given  extent 
of  cultivation,  is  greater  than  that  of  any  other 
grain ;  and  the  proportional  return  frnr  the  quan- 
tity of  seed  committed  to  the  ground  is  equally 
advantageous. 

Ammiotm  Indian  Com  is  the  largest  known 
variety  of  maize.  It  is  found  growing  wild  in 
many  of  the  West  Indian  islands,  as  well  as  in 
the  central  parts  of  America;  and  there  can  be 
no  doubt  of  its  being  a  native  of  those  regions. 
In  fovourable  situations  it  has  a  very  consider- 
able growth,  attaining  to  the  height  of  from  seven 
to  ten  feet;  in  some  cases  it  has  acquired  the 
gigantic  he^t  of  fourteen  foot,  without  in  any 
way  impairing  its  productive  power.  Its  spike, 
or  ear,  is  eight  or  ten  inches  in  length,  and  five 
or  six  inches  in  circumference.  The  plant  gen- 
erally sends  out  one,  two,  or  more  suckers  from 
the  bottom  of  the  stalk;  but  these  it  is  advisable 
to  remove,  not  only  as  they  draw  away  part  of 
the  nourishment  which  should  go  to  support  the 
main  stalk,  but  because  the  ears  which  the 
suckers  bear  ripen  at  later  periods  than  the 
others,  and  the  harvest  could  not  all  be  simulta- 
neously secured  in  the  pi-operest  state  of  matu- 
rity. 

This  variety  will  rarely  come  to  maturity  in 
northem  climates,  and  could  never  be  securely 
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relied  on  for  a  crop  in  any  part  of  Europe.  In 
the  Mexican  states,  where  this  grain  is  known 
by  the  name  of  TlaomU^  there  are  few  parts  of 
either  the  lower  districts — tierra  caUmte—or  of 
the  table-land,  whereon  it  is  not  suooessfuUy  cnl- 
tivated.  In  the  former  districts  its  growth  is 
naturally  more  luxuriant  than  in  the  latter;  but 
even  at  an  elevation  of  six  or  seven  thousand  feet 
above  the  level  of  the  sea,  its  productiveness  is 
calculated  to  excite  wonder,  if  not  to  provoke 
incredulity  on  the  part  of  European  agricultur- 
ists. Some  particularly  fevoured  spots  huve 
been  known  to  yield  an  increase  of  eight  hun- 
dred for  one ;  and  it  is  perfectiy  common  in  situ- 
ations where  artificial  Lnigation  is  practised,  to 
gather  firom  three  hundred  and  fifty  to  lour  hun- 
dred measures  of  grain  for  every  one  measure 
that  has  been  sown.  In  other  places,  where  re- 
liance is  placed  only  on  the  natural  supply  of 
moisture  to  the  soU  firom  the  periodical  rains, 
such  an  abundant  return  is  not  expected ;  but 
even  then,  and  in  the  least  fertile  spots,  it  is  rare 
for  the  cultivator  to  realice  less  than  from  forty 
to  sixty  bushels  foi^  each  one  sown. 

The  system  of  husbandry  employed  is  dosdy 
analogous  to  TuU's  horse-hoeing  plan.  The  seed 
is  sown,  from  three  to  five  grains  together,  at 
regular  intervals  of  three  feet,  in  rows  suffioienUy 
fiir  apart  to  admit  of  the  passage  of  a  small 
plough  between  them,  for  the  purposes  of  loosen- 
ing the  soil  around  the  roots,  and  of  removing 
the  weeds.  The  use  of  manure  is  altogether  un- 
known in  Mexican  maize  husbandry. 

Humboldt  states,  that  in  some  warm  and  hu- 
mid regions  of  Mexico  three  harvests  of  maixe 
may  be  annually  gathered,  but  that  it  is  not 
usual  to  take  more  than  one.  The  seed-time  b 
from  the  middle  of  June  to  near  the  end  of  Au- 
gust. A  great  part  of  the  internal  commerce  of 
Mexico  consists  in  the  transmission  of  this  grain, 
the  price  of  which  varies  considerably  in  not  very 
distant  stations,  owing  to  the  imperfect  state  of 
the  roads  and  the  insufficient  means  of  transport 
As  an  instance  of  this,  Humboldt  mentions  the 
feet,  that  during  his  stay  in  the  intendancy  of 
Guanaxuato,  the  fenega  (five  budiels)  of  maize 
cost  at  Salamanca  nine,  at  Queretaio  twelve,  and 
San  Luiz  Potosi  twenty-two,  livres.  For  want 
of  a  proper  diffusion  of  commercial  capital,  the 
Mexican  public  is  without  the  advantage  of  mag- 
azines for  storing  com,  and  for  preventing,  by 
that  means,  great  fluctuations  in  price.  It  is  a 
fortunate  circumstance,  and  one  which  should 
be  moitioned  as  adding  very  materially  to  the 
natural  value  of  maize  in  warm  dimates,  thai  it 
will  remain  in  store  uniigured  for  periods  vary- 
ing from  three  to  five  years,  according  to  the 
mean  temperature  of  the  district. 

This  kind  of  com  b  generally  planted  in  the 
United  States  of  America  about  the  middle  of 
May,  so  as  to  avoid  the  mischance  of  its  experi- 


encing frost  after  it  Is  once  out  of  the  groond. 
The  Indians  who  inhabited  the  oountiy  pievi- 
ously  to  the  formation  of  any  settiement  upon 
its  shores  by  Europeans,  having  no  caiendar  or 
other  means  of  fialCTil<^ti"g  the  efllux  of  time, 
were  guided  by  certain  natural  indioatiaiiB  in 
their  dioice  of  periods  for  agricultural  operations. 
The  time  for  their  sowing  of  maize  was  goremed 
by  the  budding  of  some  particular  tree,  and  by 
the  visits  of  a  certain  fish  to  their  waters— both 
which  events  observation  had  proved  to  be  such 
regular  indicators  of  the  season,  as  ftdly  to  war- 
rant the  feith  whidi  was  placed  on  their  recur- 
rence. These  simple  and  untaught  people  dis- 
covered and  practised  a  method  of  preeerviBg 
their  grain  after  harvest,  whidi  afforded  a  cer- 
tain protection  against  the  ravages  of  inseota,  and 
which  might  be  advantageously  adopted  in  other 
situations,  and  in  dimates  whm  this  evil  is  vevy 
prevalent.  Their  method  was  to  separate  the 
com  from  the  cobb  as  soon  as  the  harvest  was 
finished ;  to  dry  it  thoroughly  by  expoaiire  to 
the  sun,  and  to  a  current  of  air ;  and  tlien  to  de- 
podt  it  in  holes  dug  out  of  the  earth  in  dry  sto- 
ations,  lining  these  holes  with  mats  of  dried 
grass,  and  covering  them  with  earth,  so  as  com- 
pletely to  prevent  the  access  of  air. 

With  the  exception  of  artificial  irrigation,  \o 
whidi  recourse  is  not  had  in  the  United  States, 
the  method  of  sowing  and  managing  maiae  is 
there  singulariy  analogous  to  that  parsued  in 
Mexico.  The  proportionate  produce,  from  a 
given  quantity  of  seed,  or  a  certain  breadth  of 
land,  b  smaller,  however,  than  that  realized  in 
Mexico,  although  the  practice  of  mamiriiig  b 
universally  followed.  As  c(»npared  with  the 
yidding  of  other  kinds  of  grain,  maize  oultrva- 
tion  is,  neverthdess,  highly  i«oductive  in  the 
United  States.  In  Pennsylvania,  whoe  tiie 
average  crop  of  wheat  does  not  exceed  from  firar- 
teen  to  seventeen  bushds,  that  of  maize  amomita 
to  from  twenty  to  thirty  budieis  to  the  acse.  A 
writer  in  the  Monthly  American  Journal  of  Ge- 
ology and  Natural  Sdence,  considers  that  maise 
produces  the  heaviest  crops  near  the  nortliem 
limits  of  its  range.  The  American  feraiws  find 
thb  advantage  to  attend  the  partial  culture  of 
maize  upon  their  fiurms,  that  the  time  of  harvest- 
ing b  some  weeks  later  than  that  of  wheat,  and 
that,  consequentiy,  the  generd  operations  of  the 
harvest  may  be  conducted  without  great  hurtle 
and  temporary  advance  of  wages,  to  be  followed 
by  a  season  of  inaction  and  consequentiy  of  idle- 
ness to  the  labourer— eviU  which  are  oommonly 
experienced  in  England. 

The  second  variety  of  maize  has  white  grains. 
Thb  kind,  which  b  cultivated  in  Spain,  Portu- 
gal, and  liombardy,  b  dtogether  a  smallar  plant 
than  the  variety  just  described,  sddom  exeeeding 
nx  or  seven  feet  in  height;  the  leaves  are  nar- 
rower, and  the  tops  hang  downwards.    Theears 
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or  wfSkm  are  not  moie  than  six  or  seven  inches 
IcN^.  Hie  French,  among  whom  this  grain  is 
partially  coltiTated^haye  giyen  to  it  the  name  of 
Bl^  de  Tarquie,  donhtless  hecanse  their  seed  was 
originaDy  ohftainfid  from  thai  conntiy. 

Exospi  In  unusually  fEtYoniahle  seasons,  the 
two  variedea  hitherto  deserihed  will  not  oome  to 
matari^  in  England,  although  they  are  some- 
times sown  aa  a  eoiiodty  in  warm  qK>ts  in 


The  third  Tsiiety  has  hoth  yellow  and  white 
eeeda.  It  ta  eren  smaller  than  the  last  mentioned, 
addom  rising  to  a  greater  height  than  four  feet. 
TIm  ears  do  not  often  exceed  fonr  or  five  inches 
in  length.  In  ordinary  seasons  it  will  ripen  its 
giaioapcifectlyuiEng^d;  and  one  reason  why 
it  has  been  preaomed  that  its  cultivation  would 
prove  advantageofua  to  this  country,  is  the  shorts 
nesB  of  time  required  for  its  growth,  whereby 
the  kte  froata  to  which  we  are  sometimes  liable 
in  ipnng,  and  the  early  frosts  of  autumn,  would 
be  alike  avoided.  This  particular  variety  is  cul- 
tivated in  aome  of  the  middle  regions  of  the  Eu- 
ropean continent,  as  well  as  in  some  parts  of 
Noffih  Amariea,  f^m  which  latter  country  it  is 
oadeatood  to  have  its  origin.  It  is  also  par- 
tially cultivated  in  Germany,  not  as  a  bread- 
con,  hot  that  it  may  he  malted  and  used  in  the 
pronation  of  a  kind  of  beer,  or  made  to  yield 
an  ardent  ^irit.  The  use  chiefly  made  of  it, 
however.  Is  that  of  £ittening  swine  and  poultry. 

In  the  eoltivation  of  Indian  com  in  northern 
,  it  is  proper  to  make  choice  of  warm 
i  particularly  to  avoid  shady  rituations* 
In  Older  to  admit  the  sun  as  much  as  possible  to 
tke  i^anta,  and  probably  also  wi^  the  view  of 
aAvfing  mote  nutriment  to  the  grain,  it  is  usual 
to  remove  the  Uades,  together  with  the  top  and 
soon  as  its  office  of  dropping  its  fecun- 
:  fiarma  upon  the  ears  haa  been  fully  ao- 
eompliriied.  This  process  is  very  easy  of  pei^ 
femiiiKw,  When  the  blades  and  tope  are  per- 
feetly  dry  they  are  stacked  and  thatched,  and 
fenn  an  excellent  substitute  for  hay  and  chaff  in 
te  aprin^  both  for  cattle  and  horses,  as  well  as 
far  aheep,  an  these  animals  being  attracted  by  its 


It  may  generally  be  known  when  the  com  is 
r^cned,  by  the  dry  and  white  iqypearance  put 
«  by  die  fauak ;  a  more  intimate  inspection  is, 
bawever,  accomplished  without  difficulty.  The 
aan  mnat  then  be  plucked  off,  together  with  the 
baaksyand  conveyed  at  <mce  in  carts  to  the  bam. 
in  America,  the  stalks  are  usually  left  standing 
for  some  time  longer.  Being  then  cut  near  to 
the  gmmd,  tied  up  into  bundles,  and  stacked  in 
a  dry  plaoe,  they  will  prove  useful  as  food  for 
beaned  catUe,  which,  from  the  saccharine  quality 
of  the  plantar  wiU  thrive  upon  them. 

The  ears  are  preserved  in  bins  or  cages,  which 
an  called  eom-criba^  sometimes  with  the  husk. 


and  at  other  times  without  it;  and  it  is  not  con- 
sidered good  farming  to  shell  the  com  before  it 
is  required  to  be  sent  to  market.  This  operation 
of  shelling  is  very  easily  performed.  The  only 
implement  required  for  the  purpose  is  a  piece  of 
iron  in  shape  like  a  sword-blade,  the  edge  of 
which  is  not  sharp,  and  this  iron  being  fixed 
across  the  top  of  a  tub  in  which  the  shelled 
grains  are  to  be  collected,  the  ear  is  taken  in 
both  hands,  and  scraped  lengthwise  smartly 
across  the  edge  of  the  iron  until  all  the  grains  are 
removed.  In  this  manner,  it  is  said,  an  indus- 
trious man  will  shell  from  twenty  to  twenty-five 
bushels  of  com  in  the  course  of  the  day.  The 
cobb  which  remains  makes  a  very  tolerable  quick- 
burning  fuel,  and  thus  no  part  of  the  plant  proves 
altogether  without  use. 

The  grain  forms  one-half  the  measure  of  the 
ear,  that  is  to  say,  two  bushels  of  ears  will  yield 
one  budiel  of  shelled  com.  So  correct  is  this 
estimate  found  to  be,  that  in  the  markets  of  the 
United  States,  where  Indian  com  b  sold  both 
shelled  and  with  the  cobb,  two  bushels  of  the 
latter  are  taken  without  question  by  the  pur- 
chaser, as  being  equal  to  one  bushel  of  shelled 
grain. 

Captain  Lyon,  in  the  narrative  of  his  travels 
in  Mexico,  has  given  an  amusing  account  of  the 
mode  of  preparing  tortillas^  a  q^ecies  of  cake 
made  with  the  crushed  grains  of  maize,  which  is 
eaten  hot  at  the  meals  of  all  classes  of  people,  the 
more  wealthy  using  the  cakes  in  the  way  we  are 
accustomed  to  use  wheaten  bread, — as  an  auxil- 
iary to  more  nourishing  aliments — and  the  pea- 
sants being  &in  to  enjoy  them  as  a  substantive 
food,  weaaoning  them,  when  they  have  the  op- 
portunity, by  the  addition  of  chilies  stewed  into 
a  kind  of  sauce,  wherein  the  tortillas  are  dipped* 
Simple  as  the  art  may  appear  of  thus  making 
an  unleavened  cake  with  moistened  flour,  some 
persons  are  found  to  acquire  a  greater  d^;ree  of 
expertnees  in  it  than  others ;  and  so  great  is  the 
necessity  for  their  preparation,  and  the  desire  of 
having  them  well  concocted,  that  according  to 
Captain  Lyon,  **in  the  houses  of  respectable 
people,  a  woman,  called  from  her  office  Tortill- 
era,  is  kept  for  the  express  purpose;  and  it 
sounds  very  oddly  to  the  ear  of  a  stranger  during 
meal-times,  to  hear  the  rapid  patting  and  dap- 
ping which  goes  forward  in  the  cooldng-place, 
until  all  demands  are  satisfied." 

Dr  Franklin  thus  details  the  various  uses  to 
which  maixe  may  be  applied : 

^  It  is  remarked  in  North  America,  that  the 
Englidi  farmers,  when  they  first  arrive  there, 
finding  a  soil  and  climate  proper  for  the  hus- 
bandry they  have  been  accustomed  to,  and  par- 
ticularly suitable  for  raising  wheat,  despise  and 
neglect  the  culture  of  maize  or  Indian  com ;  but 
observing  the  advantage  it  affords  their  neigh- 
bours, the  older  inhabitants,  they  by  degrees  get 


Digitized  by 


Google 


228 


HISTORY  OP  THE  VEGETABLE  KINGDOM. 


more  ftnd  more  into  the  practice  of  raisiiig  it ; 
and  the  face  of  the  eounti^  ahows  from  time  to 
time  that  the  culture  of  that  grain  goea  on  yisi- 
bly  augmenting. 

'*The  inducements  are  the  many  different 
ways  in  which  it  may  be  prepared  so  as  to  afiPord 
a  wholesome  and  pleasing  nouiishm^it  to  men 
and  other  animals.  First,  the  &mily  can  begin 
to  make  use  of  it  before  the  time  of  ftill  hardest ; 
For  the  tender  green  ears,  stripped  of  their 
leaves,  and  roasted  by  a  quick  fire  till  the  grain 
is  brown,  and  eaten  with  a  little  salt  or  butter, 
are  a  delicacy.  Secondly,  when  the  grain  is  riper 
and  harder,  the  ears,  boiled  in  their  leaves  and  eaten 
with  butter,  are  also  good  and  agreeable  food.  The 
tender  green  grains  dried  may  be  kept  all  the 
year,  and  mixed  with  green  karieota  (kidney 
beans),  also  dried,  make  at  any  time  a  pleasing 
dish,  being  first  soaked  some  hours  in  water,  and 
then  boiled.  When  the  grain  is  ripe  and  hard 
there  are  also  several  ways  of  using  it.  One  is 
to  soak  it  all  night  in  a  UaHw  or  lye,  and  then 
pound  it  in  a  large  wooden  mortar  with  a  wooden 
pestle ;  the  skin  of  each  grain  is  by  that  means 
skinned  off,  and  the  fiuinaceous  part  left  whole, 
which  being  boiled  swells  into  a  white  soft  pulp, 
and  eaten  with  milk,  or  with  butter  and  sugar, 
IS  delicious.  Hie  dry  grain  is  also  sometimes 
ground  loosely,  so  as  to  be  broken  into  pieces  of 
the  size  of  rice,  and  being  winnowed  to  separate 
the  bran,  it  is  Uien  boiled  and  eaten  with  turkeys 
or  other  fowls,  as  rice.  Ground  into  a  finer 
meal,  they  make  of  it  by  boiling  a  hasty  pud- 
ding or  homUiy  to  be  eaten  with  milk,  or  with 
butter  and  sugar ;  this  resembles  what  the  Ital- 
ians call  polenta.  They  make  of  the  same  meaJ^ 
with  water  and  salt,  a  hasty  cake,  which  bdng 
stuck  agaijist  a  hoe  or  other  flat  iron,  is  placed 
erect  before  the  fire,  and  so  baked  to  be  used  as 
bread.  Broth  is  also  agreeably  thickened  with 
the  same  meal.  They  also  parch  it  in  this  man- 
ner. An  iron  pot  is  filled  with  sand,  and  set  on 
the  fire  till  the  sand  is  very  hot.  Two  or  three 
pounds  of  the  grain  are  then  thrown  in,  and  well 
mixed  with  the  sand  by  stirring.  Each  grain 
bursts  and  throws  out  a  white  substance  of  twice 
its  bigness.  The  sand  is  separated  by  a  wire 
neve,  and  returned  into  the  pot  to  be  again 
heated  and  repeat  the  operation  with  fresh  grain. 
That  which  is  parched  is  pounded  to  a  powder 
in  mortars.  This  being  sifted  will  keep  long 
fi>r  use.  An  Indian  will  travel  far  and  subsist 
long  on  a  small  bag  of  it,  taking  only  six  or  eight 
ounces  of  it  per  day  mixed  with  water.  The 
flour  of  maize,  mixed  with  that  of  wheat,  makes 
excellent  bread,  sweeter  and  more  agreeable  than 
that  of  wheat  alone.  To  feed  horses,  it  is  good 
to  soak  the  grain  twelve  hours,  they  mash  it 
easier  with  their  teeth,  and  it  yields  them  more 
nourishment.  The  leaves  stripped  off  the  stalks 
after  the  srain  is  ripe,  tied  up  in  bundles, when 


dry,  are  excellent  forage  for  hono^  eowi^  &e. 
The  stalks,  pressed  Uke  sngar-eane,  yields  iweei 
juice,  which  being  fermented  and  distiUed  jieldi 
an  ensellent  spirit;  boiled  withoutfermentatk)n,it 
afibrds  a  pleasant  syrup.  In  Mexico,  fieldi  aie 
sown  with  it  thick,  that  multitudes  of  flnall 
stalks  may  arise,  which  being  out  from  tiiae  to 
time,  like  asparagus,  are  served  in  deflserta,  aad 
their  sweet  juice  extracted  in  the  moutk  bjr 
chewing  them.  The  meal  wetted  is  exeeOait 
food  for  young  chickens,  and  the  old  gnin  for 
grown  fowls." 

In  addition  to  the  many  uses  emnnenled  bjr 
Franklin  in  the  foregoing  account,  Humboldt 
acquaints  us  that  the  Mexican  Indians,  prerkKH 
to  the  conquest  of  their  country,  were  aocas- 
tomed  not  only  to  express  the  sweet  juiet  from 
maize-stalks  for  the  purpose  of  fennenting  it 
into  an  intoxicating  liquor,  but  that  they  \xM 
down  this  juice  to  the  consisteBoe  of  synp; 
giving  it  likewise  as  his  opinion  that  they  woe 
able  even  to  make  sugar  from  this  inc^Mted 
juice.  In  confirmation  of  this  opinion,  hi  re- 
cites a  letter  written  by  Cortez,  who  in  deaeiib- 
ing  to  the  Emperor  Charies  V.  the  Tarioos  pio- 
ductions  in  both  a  natural  and  nuuin&etaied 
state  which  he  found  in  the  new  country,  as- 
serts, that  among  these  were  seen  ^  honey  d 
bees  and  wax,  honey  fttnn  the  stalks  of  nMJn^ 
which  are  as  sweet  as  sugar-cane,  and  honey  tai 
a  shrub  which  the  people  call  maguey.  T^ 
natives  make  sugar  from  these  plants,  and  this 
sugar  they  also  seU."  There  is  no  quesdon^ 
the  productions  here  Miumerated  will  yieM  ak- 
charine  matter;  but  crystallized  sugar,  piopcrij 
80  called,  is  a  different  preparatuHB,  and,fron 
our  present  knowledge,  it  is  difficult  to  beliere 
that  any  such  substance  oould  have  been  eo  pn- 
pared. 

The  Indians,  at  the  period  above  aUnd«d  tfi, 
evinced  considerable  skill  in  the  prepsntion  of 
fermented  liquora,  which  is  by  no  means  ket 
by  the  Mexicans  of  the  present  day.  ''A  cfae- 
mlBt,"  says  Humboldt,  '*  would  have  some  diffi- 
culty in  preparing  the  innumerable  vane^  <^ 
epirituous,  add,  or  saocharine  bevenges  vhieh 
the  Indians  display  a  peculiar  address  in  mskisg, 
by  infusing  the  grain  of  maize,  in  whiofa  the 
saccharine  matter  begins  to  devebpe  itself  V 
germinatbn.  Theae  be vengea,  gennally  kno^ 
by  the  name  of  chicha^  have  sodm  of  them  sre- 
semblance  to  beer,  and  others  to  cyder."  ^ 
spirituous  liquor  called  pul^d§  maiitoidamh, 
whidi  is  prepared  from  juioe  exjnessed  frooitbe 
stalk  of  the  maize,  forms,  in  some  parts  of  ^ 
republic,  a  very  important  article  of  comnwofc 

SlTABIA    TTALUCA-^ItaliaH    MiUdj   (fig*  A*) 

MUUt^  is  a  species  of  grass,  which  in  cotein 
countries  where  the  soil  is  light  and  arid,  is  coUi- 
vated  in  place  of  com.  The  seed  is  extrem^y 
small  but  this  is  made  up  by  the  number  boRW^ 
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a.  ItmliaB  IfiDet.    A,  Paonkded  mUeU 

hj  mdk  ear  or  panniele.    From  this  great  num- 
ber of  gnins,  amoxmting  to  a  thousand  (milley) 
thfi  nam«  of  the  plant  k  snppoeed  to  be  derived. 
Hie  Italkn  millet  is  without  doubt  a  native 
of  India,  where  it  is  called  eonffue.  The  stalk  is  a 
jointed  reed,  with  a  long,  broad,  amplexial  leaf, 
proeeeding  from  each  joint.    It  is  in  height  about 
three  or  four  feet,  and  terminates  in  a  compact 
spike  of  an  oval  form,  about  nine  inches  long. 
The  numerous  gr^ns  adhere  but  slightljr  to  the 
haakEy  and  are  easily  shaken  out;  the  seeds  are  of 
various  colours.    The  Italians  make  a  sort  of 
eoarse  brown  bread  from  the  flour  of  these  seeds; 
but  the  principal  use  of  them  is  for  feeding  poul- 
try.   The  leares  and  stalks  are  used  as  fodder  for 
cattle,  and  are  also  made  into  brushes.    The 
German  yariety  of  miUet,  SUaria  G^rmaniea^  is 
amilar  to  the  Italian,  but  rather  more  diminu- 
tive. 

Sorghum  vuigorey  or  pamnided  millet^  (fig.  3.) 
goes  under  different  names  in  the  different  coun- 
tries where  it  is  eultivated.  In  India  it  is 
caDed  jcmurte;  in  Egypt  and  Nubia  dhowrra; 
while  in  our  West  Indian  colonies  it  has  received 
the  name  of  Qumea  corny  either  because  the  seed 
was  first  conveyed  thither  from  the  western 
eoaat  of  Africa,  or,  as  some  persons  have  afHrmed, 
because  of  its  extensive  use  in  feeding  the  Afri- 
can negroes  throughout  those  colonies.  The 
height  to  which  this  plant  attains  varies  accord- 
ing to  the  8(h1  and  culture.  In  Egypt  its  growth 
seldom  exceeds  five  or  rix  feet,  while  Burck- 
bardt  speaks  of  the  stalks  of  dhourra  as  being 
sixteen  or  twenty  feet  long.  The  leaves  are 
thirty  inches  long,  and  two  inches  wide  in  the 
broadest  part.  The  flowers,  when  they  first 
come  out  in  large  panicles  at  the  top  of  the  stalk, 
resemble  the  male  spikes  of  the  mai«e  plant. 
These  flowers  are  succeeded  by  roundish  seeds, 
the  eolour  of  which  is,  in  some  cases,  a  milky 


white,  with  a  black  umbilical  dot ;  in  others  tlie 
seeds  are  red,  but  in  both  cases  they  are  wrapped 
round  with  the  chaff,  and  are  better  protected 
from  feathered  depredators  than  other  kinds  of 
millet. 

This  grain  was  introduced  into  cultivation  in 
Switaserland  about  the  middle  of  the  last  century 
by  M.  Tschifieli,  who  received  about  a  spoonful 
of  the  seed  from  Dr  Schreber.  M.  Tschiffeli 
published  an  account  of  his  method  of  cultiva- 
tion in  the  Transactions  of  the  Berne  Society ; 
some  extracts  from  which  paper  will  suffice  to 
show  the  capabilities  of  this  grain  when  cultiva- 
ted in  northern  latitudes.  Among  the  advanta- 
ges which  it  oflers  are  stated,  its  adaptation  to 
all  sorts  of  soils,  the  small  quantity  of  manure 
which  it  requires^  the  trifling  amount  of  laboui 
for  which  it  calls,  and  the  small  degree  of  ex- 
haustion which  it  occasions  to  the  soil  in  com- 
parison with  the  largeness  of  the  return  which 
it  yields. 

M.  Tschiffeli  sowed  his  first  seed  in  the  month 
of  May,  on  a  gravelly  soil  exposed  to  the  north 
wind,  and  which  the  year  before  had  borne  a 
very  indifferent  crop  of  bigg.  The  seed  was 
spread  very  thin,  and  to  this  ciroumstanoe  he 
attributed  the  fact  that  the  stalks  rose  to  the 
height  of  eight  feet  and  upwards.  The  ears 
were  above  ten  inches  long,  and  but  for  an  in- 
opportune shower  of  hail  which  destroyed  half 
the  seed,  the  spoonful  would  probably  have  been 
multiplied  into  a  peck  of  grains.  In  May  of  the 
following  year,  about  a  quart  of  seed  was  sown 
upon  a  piece  of  ground  twenty  paces  long  and 
half  as  broad,  which  space,  it  was  soon  apparent, 
was  far  too  circumscribed  for  the  quantity  of 
seed.  The  stalks  came  up  very  close,  and  were 
interwoven  with  each  other,  reaching  scarcely  to 
the  height  of  five  feet;  and  the  ears  were  much 
smaller  than  those  of  the  preceding  year.  The 
produce,  however,  was  seven  pecks,  or  equival* 
ent  to  fifty-six  for  one.  In  the  next  year,  thirty 
square  rods  of  land  were  sowed  with  half  a  peck 
of  the  seed.  Here,  again,  the  millet  came  up  far 
too  thick,  being  almost  as  much  crowded  finom 
its  greater  tillering,  as  it  was  in  the  preceding 
year ;  notwithstanding  which,  the  produce  was 
so  great,  that  twenty  bushels  were  harvested, 
being  a  return  of  one  hundred  and  sixty  for  one, 
and  at  the  rate  of  more  than  one  hundred  bush- 
els to  the  acre.  M.  Tschiffeli  was  of  opinion  that 
ten  pounds  of  seed  would  prove  an  ample  allow- 
ance for  an  acre  of  ground,  and  that  greater 
space  being  thus  allowed  for  the  individual 
plants,  the  proportion  between  the  quantities 
sown  and  harvested  would  be  still  more  fiivoui^ 
able.  It  does  not  appear  that  millet  has  ever 
been  subjected  to  the  system  of  drill  husbandry, 
although  the  results  here  given  seem  to  point  out 
that  system  as  being  peculiariy  applicable  to  its 
cultivation. 
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Soi^hnm  is  cultivated  largely  in  some  parts  of 
China  and  in  Cochin  China.  In  England  the 
autumn  is  rarely  sufficiently  dry  and  warm  for 
ripening  its  seeds^  otherwise  the  plant  might 
prove  useful  in  some  poor  and  light  soils^  the  pro- 
duce of  which  is  ordinarily  insufficient  to  repay 
the  greater  expense  attendant  upon  the  cultiva- 
tion of  other  grain.  Sorghum  was  raised  in  thb 
country  as  a  rare  plant,  in  the  garden  of  John 
Grerarde,  as  early  as  1596. 

The  golden-coloured  millet  seeds  seen  in  our 
grocers'  shops  are  the  produce  of  the  wrghum 
taccharatum,  or  yellow-seeded  millet.  Use  is 
made  of  these  in  a  similar  manner  vdth  rice,  for 
the  preparation  of  puddings. 

This  variety  is  likewise  a  native  of  India ;  it 
is  cultivated  laigely  in  China  and  Cochin  China ; 
and  has  heen  introduced  into  the  island  of 
Jamaica.  Philip  Miller  reared  it  in  his  garden 
in  1759. 

In  warm  climates  millet  is  usually  sown  in 
May  and  June,  and  perfects  its  seeds  within  four 
months.  The  plant  b  not  suhject  to  blight,  nor 
is  it  easily  injured  by  either  drought  or  rain. 
The  only  care  required  in  its  cultivation  is  to 
allow  sufficient  space  for  the  tillering  of  the 
plants,  and  to  weed  and  hoe  the  intervals  during 
the  early  part  of  the  growth ;  after  which  it  will 
overtop  and  smother  all  weeds. 

When  millet  is  ripe,  the  panicles  are  cut  off 
near  to  the  top  of  the  stalk, « and  collected  in 
sacks  or  baskets.  They  are  then  laid  up  in 
heaps,  and  carefully  covered  during  five  or  six 
days ;  after  which  they  are  spread  on  the  bam 
floor,  and  the  grain  b  threshed  out  in  the  ordi- 
nary manner  with  a  flail.  The  more  primitive 
method  of  treading  out  the  grain  by  means  of 
oxen  is  resorted  to  in  some  parts  of  India. 

If  millet  is  not  perfectly  dry  when  deposited 
in  the  granary,  it  will  soon  be  spoiled ;  but,  on 
the  other  hand,  if  this  precaution  be  properly 
taken,  there  is  no  grain  that  will  keep  longer  or 
better.  The  weevil  will  not  touch  it,  and  al- 
though it  is  doubtless  the  better  for  being  turned 
over  occasionally,  that  process,  so  indispensable 
with  other  grain,  may  be  omitted  here  without 
producing  any  serious  injury.  In  addition  to 
the  use  made  of  the  stalks  as  fodder,  the  Nubi- 
ans employ  them  in  the  construction  of  tempor- 
ary huts. 

In  the  barren  districts  of  Bomou,  a  species  of 
millet  is  produced,  which  is  called  by  the  inha- 
bitants giuiubj  and  upon  which  both  men  and 
animals  are  almost  exclusively  fed.  By  the 
poorer  class  it  is  frequently  eaten,  simply  parched, 
or  even  without  any  culinary  preparation.  Other 
persons  crush  and  then  steep  the  seeds  in  water 
previous  to  eating  them,  and  some  few,  who  are 
the  epicures  of  the  land,  dear  the  grain  from  the 
husk,  pound  it,  and  make  it  up  into  a  light  paste 
wi th  melted  fiftt:  this  favourite  dish  iscalledia<2(2^« 


The  Nubians  prepare  a  fermented  liquor  frem 
dhourra  which  Uiey  oall  homah, 

Thb  Gkassbs.  As  the  various  kinds  of  com 
are  of  the  utmost  importance  as  the  food  of  man, 
so  the  grasses  are  no  lees  essential  to  the  main- 
tenance of  herbivorous  animals.  The  grasses 
form  a  numerous  fenuly,  and  grow  abundantly 
in  our  pastures  and  meadows.  Several  torfii, 
only  six  inches  in  diameter,  and  takoi  from  va- 
rious localities  in  England^  were  examined  by 
Mr  Curtis,  and  found  to  contain  from  dx  to  ten 
distinct  species  of  the  grasses.  Of  British  grBsses 
no  less  than  twenty-five  fimiilies,  or  distinct  gen- 
era, have  been  classified,  and  many  of  these  fiun- 
ilies  contain  from  twelve  to  eighteen  species. 
The  different  kinds  of  grasses  are  adi^ted  to  dif- 
ferent localities;  some  are  found  to  floniish  in 
dry  and  arid  soils^  others  in  ridi  meadows,  and 
not  a  few  in  marshes  and  moist  ntoations,  and 
thus  we  have  hill  and  dale  clothed  with  their 
appropriate  verdure.  We  shall  here  point  out 
a  few  of  the  most  important  of  this  femlly  of 
vegetables. 

Meadow  FoaytaU  Cfrau  falopecunu  pratmt^ 
sis).    This  grass  is  distinguished  by  the  lar^e- 
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«  Meadow  Fox-taU  Qnm.       b  Sweet-MMOtod  Tcnal  Graa. 

ness  of  its  foliage,  and  by  its  producing  a  sof% 
spike  on  a  long  stalk  eariy  in  May.  The  mea- 
dow  cat's-tail  grass,  or  Timothy  grass,  produces 
a  spike  somewhat  similar;  but  it  is  rougher  to 
the  touch,  and  flowers  much  later  in  the  summer. 
It  b  a  very  productive  grass,  shoots  very  rapidly 
after  mowing,  and  yields  a  very  plentiful  after- 
math. Thb  grass  grows  naturally  in  a  moist 
soil,  and  hence  it  b  weU  adapted  to  improve  very 
wet  ground  which  has  been  so  far  drained  of  ita 
superfluous  moisture.  Its  seeds  are  easily  col- 
lected ;  but  in  certain  seasons  they  are  very  apt 
to  be  destroyed  by  a  minute  larva,  or  maggot, 
of  an  orange  colour,  which  feeds  on  the  germ« 
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SiMa-^emtedvmkdChrastCanthcMMtAumodo' 
nthmj.  This  is  also  an  early-growing  grass. 
It  grows  readily  in  all  soils  and  sitoations,  in 
bflgi^  in  woods  where  there  is  little  underwood, 
in  ri^  meadows^  and  in  dry  pastures.  It  is  not 
so  prodacdTe  as  some  of  the  other  grasses;  yet 
csttkaieparUcnlarlyibndofit.  Itistheonly 
one  of  the  grasses  which  is  odoriferous.  The 
sgieeihie  scent  of  new  made  hay  arises  entire]|r 
from  this  gta8i>  henoe  its  name  of  sweet-scented. 
The  green  ksTos^  when  siigfatly  compressed  or 
bmisedy  readily  Impart  this  perfume  to  the  fin- 
go^  by  whidi  means  the  foliage  may  be  known. 
It  piodoees  fi^  seeds  than  most  of  the  other 
gfHBes;  and  in  oniain  localities,  and  especially 
in  diy  nasons,  the  kares  are  liable  to  blight,  by 
wliieh  they  are  changed  to  a  yellow  hue. 

AMod-jteOsi  meadow  ffrau  (poaprotmsU). 


From  A  creeping  root  the  foliage  of  this  grass 
begins  to  shoot  and  to  assume  a  beautiful  yer- 
dme  ?ery  early  in  spring.  The  seeds  are  borne 
<»  s  paoiele  of  a  light  and  graceful  structure. 
Tkis  grass  delights  in  a  rather  dry  situation,  and 
banes  it  keeps  green  in  long-continued  droughts 
better  than  the  other  grasses,  yet  it  will  also 
tbriTe  in  a  moist  locality.  It  is  seen  growing  on 
tbe  top  of  a  dry  wall,  and  also  flourishing  in  a 
wet  meadow.  It  only  ilowers  once  »-year,  while 
mne  of  the  other  grasses  are  running  to  seed 
my  frequently;  from  this  circumstance  it  is 
wen  adapted  for  lawns,  where  smoothness  and 
uniformity  of  appearance  are  desired.  In  dry 
mOs  this  grass  is  apt  to  fiill  off  in  the  quantity 
of  foliage;  and  on  the  whole,  b  not  reckoned  a 
▼wy  productive  one  to  the  agriculturist. 

Bt^igkr^rialMt  meadow  Grass  (poa  triviaUsJ. 
I*  H^peaianoe  this  grass  is  rery  like  the  preced- 
Ng»  yet  there  are  some  marked  distinctions.  The 
pmpratmsis  has  a  smooth  stalk,  the  trivkUts  a 
voegii  one,  which  is  very  perceptible  when  the 
letter  ii  drawn  across  the  fingers,  and  which 
ttiaes  from  a  number  of  little  sharp  sete  or 
potnts,  placed  on  the  leaf.  The  trivialis  has  a 
long-pcunted  membrane  at  the  base  of  the  leaf; 
tbe  pratenais  a  short  blunt  one.    While  the 


smooth-stalked  meadow  grass  is  found  chiefly  in 
dry  pastures,  the  rough-stalked  phncipally  occurs 
in  moist  meadows,  or  on  the  edge  of  wet  ditches. 
It  loves  moisture  and  a  sheltered  situation; 
hence,  though  there  are  few  grasses  more  pro- 
ductive, or  better  adapted  for  hay  or  pasturage, 
it  is  a  tender  grass,  and  liable  to  be  injured  by 
severe  cold  or  excessive  drought. 

Crested  Dog's-tail  Grass  (cynosuruseristatusj. 


d  CrMtod  DoffVtan  GraM.       b  Meadow  feMoe  Oms. 

This  grass  grows  naturally  in  dry  situations,  and 
will  not  thrive  in  meadows  that  are  very  wet. 
It  flowers  about  the  middle  of  June.  It  pro- 
duces but  little  foliage,  and  its  stems  are  dry  and 
wiry.  It  is  found  abundantly  in  sheep  pasture 
grass,  and  those  i^nimAla  are  said  to  relish  it;  but 
other  cattle  are  not  fond  of  it ;  and  on  the  whole, 
it  is  not  a  grass  to  be  reoommended  for  culture. 

Meadow  fescue  Grass  f/estuca  pratensisj. 
This  in  appearance  and  qualities  nearly  resembles 
ihert^ffrassy  and  indeed  is  reckoned  by  some 
to  have  several  superior  qualifications.  It  is 
laiger  and  more  productive  in  leav^;  it  is 
strictly  perennial;  is  very  hardy,  and  will 
thrive  not  only  in  very  wet,  but  also  in  dry 
ground.  It  produces  numerous  seeds,  which  are 
easily  collected,  and  which  readily  germinate 
when  sown.  It  is  late  of  flowering,  however,  as 
it  does  not  put  forth  its  panicle  till  the  middle 
of  June.  It  difiers  from  the  tall  fescue  grass  in 
being  of  a  much  smoother  and  more  succulent 
quality. 

Rqy  or  Rye  Grass^  darnel  (lolium  perennej. 
This  grass,  originally  brought  frx)m  Norfolk,  has 
now  obtained  a  universal  celebrity  as  one  of  the 
best  of  the  cultivated  grasses.  It  is  peculiarly 
adapted  both  for  hay  and  pasture,  especially  in  wet 
or  uncertain  climates.  It  flowers  in  June;  and  if 
cut  in  this  month  it  again  flowers  the  same  sea- 
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Ray  or  Rye  Gran. 

son,  though  not  with  the  same  vigour.  In  the 
dry  soils  of  Scotland  this  grass  aflPords  the  sweet- 
est of  our  eaily  pastures,  especially  in  fields  in 
which  it  has  heen  recently  sown ;  and  if  eaten 
down  close  and  even,  it  rises  again  repeatedly,  to 
be  again  consumed  in  the  same  season.  If  it  is 
I)ermitted,  howeyer,  to  rise  into  flower  stalks, 
and  especially  if  these  are  permitted  to  stand  till 
they  whiten,  it  is  in  that  state  disliked,  as  most 
of  the  other  grasses  in  a  similar  state  are,  by 
every  grazing  animal.  In  this  country,  sheep, 
horses,  and  cattle,  relish  it  much  before  the  stalks 
have  seeded.  For  post  and  work  horses  it  makes 
the  best  and  most  substantial  hay,  and  is  par- 
ticularly adapted  for  intermixture  with  clover 
crops.  There  are  three  species  of  this  plant: 
Iclium  permney  perennial  rye  grass  or  red  darnel ; 
iolktm  trm^uimaum^  annual  rye  grass  or  bearded 
darnel;  ^92Nff»anMiu0,  annual  white  or  beordlesi 
dameL  The  pavnnial  rye  grass  is  ohaiaoterised 
by  being  less  tall  in  the  stalk  than  the  others  ; 
but  the  roots  are  laiger  and  send  up  more  stalks, 
the  spike  has  no  awn,  there  are  fewer  flowers, 
and  tiioee  are  more  tapering  and  pointed  at  the 
extremities.  It  also  flowers  earlier  than  the  an- 
nual plant.  The  white  beardless  damd  resem- 
bles the  loUwm  trennUentum^  only  it  has  no  awns, 
is  of  less  dimensions,  and  feels  smooth  along  the 
stalk  and  spine ;  but  from  tiieee  characters  it  may 
possibly^ be  mistaken  for  the  perennial  ^ant. 
The  reddish  colour  of  perennial  rye  grass,  ample 
stalks,  and  large  roots,  are  the  readiest  marks  to 
the  ficmner's  eye.  The  distinetive  marks  in  the  flo- 
ral organs  between  the  Lperenne  and  L  tremulm^ 
turn  are,  that  the  spicules  in  the  first  are  longer 
than  the  calyx,  and  the  flowers  beardless;  where- 
as, in  the  second,  the  spicules  are  only  of  equal 
length  with  the  calyx,  and  the  flowers  have  short 
beards.  The  seed  of  the  perennial  is  character- 
ised by  a  reddish  colour ;  if  firesh,  a  sweet  smell, 
a  small  size  of  body,  not  swelling  much  in  the 
middle,  but  of  considerable  weight,  and  no  ap- 
pearance of  awn  or  beard.  The  annual  species 
is  much  less  suited  to  the  general  purposes  of  the 
agriculturist,  although  it  is  said  by  some  to  yield 
the  heaviest  crop  of  hay. 


Watmr  Mtad&w  Grois  (poa  aquatka).  This 
grass  grows  naturally  in  standing  waters,  or  land 
that  is  periodically  overflown.  Accordingly,  in 
flat  countries,  which  do  not  admit  of  bdng  sviffi- 
ciently  drained,  tt  is  almost  the  only  grass  for 
hay  and  pasturage. 

I>wa/rfM§<jaowQra$i  (poaammaj.  A  grass 
common  to  every  quarter  of  the  globe  where  ccdd 
does  not  prevent  it,  perpetually  flowering  and 
seeding,  and  that  most  rapidly;  growisg  in  al- 
most any  soil  and  sitttation ;  yaiyingindA,but 
never  acquiring  any  great  height;  itafdiaget^- 
der  and  giateful  to  cattle;  bat  liiiUo  to  be  killed 
by  winter's  firost  and  summM^s  drooght;  hence 
frequent  in  the  edges  of  paths,  where  its  aeeds 
being  scattered,  quickly  v^ti^  and  vdiere  ifc 
is  not  overpowered  by  more  luxuriant  herbage. 

Oretpia^  hmU  Orau^  ot  florin  Oram  Ca^rogfii 
gtohmferaj.  This  grass  is  characterized  by  long 
strings,  with  lively  green  sprouts  issuing  from 
them  at  right  angles,  at  a  few  inches  distant 
firom  each  other.  The  strings  vary  in  length, 
firom  one  to  ten  foet,  in  summer  always  green. 
Sometimes  part  of  these  have  a  dull  blood-red 
shade,  whence  probably  the  grass  got  the  name 
of  red  robin.  Most  of  the  strings  whiten  in  win- 
ter, when  not  covered  up  by  their  own  mat^  or 
by  water,  when  they  preserve  their  green  co- 
lour, the  whiteness  being  confined  to  the  enTe- 
lope.  Florin  has  scarcely  any  root,  the  slightest 
catch  of  the  earth  being  sufficioit  for  its  exist- 
ence and  nourishment.  It  is  indiflerent  to  the 
extremes  of  wet  or  drought,  though  most  luxuri- 
ant with  an  ample  allowance  of  moisture ;  nd- 
ther  is  it  influenced  by  high  or  low  ground,  or 
extremes  of  heat  or  cold.  These  is  no  soU  so 
dry  or  poOT,  or  no  situatioa  so  exdnded  from 
sun  and  air,  but  where  it  will  find  a  lodgment^ 
and  grow  and  flourish.  This  grass  is  nsfrer  pro- 
pagated by  seeds,  whidi  aie  small  and  slow  of 
growth.  It  is  planted  by  lajring  down  tha  strings. 
These  strings,  laid  on  a  bare  snxfooe,  any  time 
firom  the  10th  September  to  1st  April,  and 
lightly  ^rinkled  with  earth  or  compost^  so  as 
nearly  to  oover  them,  will  soon  vegetate,  and  in 
a  short  time  dothe  the  snrfeoe  with  a  uniform 
yerdure.  It  is  reputed  to  produce  firom  five  to 
ten  tons  of  good  hay  per  acre. 

The  natural  fionilies  C^peraeeaftaid  Jimei^  eon- 
tain  plants  neariy  allied  to  the  grasses ;  such  are 
the  reeds  and  rushes,  a  few  of  which  we  ahaU 
enumerate. 

The  Papffrtu  (^fperua  pc^p^nu)^  is  an  aquatic 
plant,  wiUi  large  tortuous  roots,  a  triangular 
stem,  from  fifteen  to  twenty  feet  in  hdght,  gra- 
dually tapering  to  the  top,  surmounted  by  a  toft 
of  fine  fibrous  filaments,  which  subdivide  into 
still  smaller,  on  which  are  the  small  seedy 
flowerets.  This  plant  is  celebrated  as  that  which 
yielded  the  paper  of  the  ancients,  which  was 
made  from  the  inner  bark  of  the  stem.    This 
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liber  or  bark  is  composed  of  thin  lamins  or 
pJfltci^  and  these  nnrolled  and  placed  together 
fonned  a  sheet.  The  plates  obtained  near  the 
eeotre  were  the  best,  and  each  cat  diminished  in 
vake  in  proportion  as  it  was  distant  from  that 
part  of  the  stem.  When  caiefdllj  peeled  from 
the  plasty  and  dressed  at  the  sides,  that  these 
mfjbi  join  OTenly,  these  plates  were  laid  close 
together  on  a  hard  flat  table,  and  then  other 
pieces  aimilarl  j  cut  were  laid  across  them  at  right 
They  thus  formed  a  sheet  of  many 
,  and  to  promote  their  adhesion,  the  whole 
was  moistened  with  the  water  of  the  Nile,  and, 
while  wet,  pressure  was  iqpplied.  The  glutinous 
matter  inherent  in  the  bark  promoted  adhesion. 
Thej  were  afterwards  dried  in  the  san.  Brace 
the  tareller,  who  frequently  made  the  paper  in 
the  manner  thus  described,  ascertained  that  the 
sarriiarine  juice  contained  in  the  plant,  and  dis- 
aolTed  and  diflused  in  the  water,  causes  the  im- 
mediate adhesion  of  the  parts.  In  some  cases 
where  the  plants  themselyes  did  not  contain  suf- 
ficient juice,  or  when  the  water  did  not  dissolve 
the  juice  properly,  the  strips  of  bark  were  joined 
together  with  paste,  made  of  fine  flour,  mixed 
with  hot  water  and  a  little  vinegar.  After  being 
dried  and  again  pressed,  the  paper  was  smoothed 
snd  flattened  by  beating  it  wiUi  a  wooden  mal- 
lei. 

A  recent  tiayeUer  thus  describes  the  papyrus 
as  he  found  it  growing  near  Syracuse  in  Sicily, 
the  only  locality  in  Europe  where  this  beautiful 
plant  is  found  indigenous.    "  The  river  Anapus, 
after  flowing  Uirough  an  alluvial  pl^n,  which 
requires  draining  very  much,  being  in  many 
parts  swampy,  and  emitting  the  most  unhealthy 
miasmata,  £il]s  into  the  sea  at  the  west  side  of 
the  magnificent  harbour  of  Syracuse.    We  as- 
ceoded  the  river  fi>r  some  distance  in  a  flat-bot- 
tomed boat.  Near  its  mouth  the  water  was  pretty 
^eep.  but  muddy;  and  a  little  further  on  we 


found  it  contaminated  and  obstructed  by  heaps 
of  hemp,  which  were  steeping  there.  The  cur- 
rent was  scarcely  perceptible;  but  our  progress 
was  impeded  by  aquatic  plants  and  strong  high 
rushes,  which  in  many  places  so  covered  the 
river  from  dde  to  side,  that  we  could  scarcely  see 
the  water.  At  the  distance  of  about  an  Italian 
mile  from  the  mouth  of  the  river,  we  first  came 
in  sight  of  the  object  of  our  search,  the  gracefal 
papyrus  plant,  which  we  saw  growing  in  little 
dusters,  and  shooting  above  groups  of  water- 
lilies  on  either  dde  of  the  river.  A  quarter  of  a 
mile  higher  up  we  turned  to  the  westward,  and 
quitting  the  main  stream,  entered  the  Cyanean 
branch,  which  here  forms  its  junction.  This 
branch  was  still  more  covered  with  reeds  and 
aquatic  plants  than  any  part  of  that  we  had  come 
through ;  but  unlike  the  Anapus,  its  water,  when 
visible,  was  as  clear  as  a  mountain  stream  in 
Scotland.  In  proportion  as  we  proceeded  up 
this  branch,  which  is  very  winding  and  deep,  we 
saw  the  papyrus  in  thick  groups ;  and  as  we  la- 
boured to  force  our  way  through  the  rich  vege- 
table obstruction,  which  became  stronger  and 
stronger,  the  beautiful  feathery  tuft  of  the  plant 
bending  with  its  slim  elastic  stem,  firequently 
flapped  in  our  fiices.  At  a  short  distance  from 
the  fountain  head,  the  serpendne  stream  was  so 
completely  choked  up  with  a  v^etation  ef  sur- 
prising tenacity,  that  having  no  man  to  tow  us 
along  firom  the  banks,  and,  indeed,  no  assistance 
but  such  as  a  little  boy  from  Syracuse  could  ren- 
der us,  we  were  well  nigh  giving  up  our  fiurther 
progress,  for  the  present,  in  despair.  Persevering, 
however,  by  cutting,  and  tearing,  and  forcing 
our  little  punt  through  or  over  this  matting  of 
plants  and  flowers,  we  at  last  shot  into  the  clear 
badn  of  the  Cyanean  fountain,  well  bathed  with 
perspiration  and  its  own  waters.  This  fiunous 
fountain,  which,  coming  by  the  £unous  course  of 
the  stream  that  flows  firom  it,  may  be  somewhat 
more  than  half  a  mile  firom  the  Anapus,  is  a  cir- 
cular pool,  of  firom  sixty  to  seventy  feet  in  dia- 
meter. Its  waters,  though  the  bottom  of  the 
basin  seems  formed  of  black  mud,  are  remarka- 
bly pure,  and  so  transparent  that  you'  can  see 
the  fish  which  swarm  there,  and  any  other  ob- 
ject fiur  beneath  the  surfince,  as  deariy  as  though 
you  looked  through  the  medium  of  a  transparent 
atmosphere.  According  to  our  measurement, 
the  fountain  was  then  thirty-two  feet  deep ; — it 
was  firinged  all  round  with  the  gpacefiil  <^perui 
poffynu.  Nothing  remained  of  the  andent 
temple  of  Cyane  except  some  blocks  of  marble, 
that  had  &llen  or  been  thrown  into  the  foun- 
tain ;  even  the  name  of  Cyane  was  no  longer 
known  there,  the  Syracusans  calling  the  foun- 
tain and  the  stream  La  Pisma.  Few  spots  could 
be  more  solitary,  and  still  the  limpid  water 
flowed  without  a  ripple,  nor  were  any  sounds 
heard  except  the  occasional  twitter  of  a  sort  of 
2o 
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reed  sparrow,  and  now  and  then  the  rastling  of 
the  high  papTTos,  and  otilier  aqnatic  plants,  as 
they  were  shaken  by  a  breath  of  sammer  air,  or 
agitated  by  the  fish  gfiding  among  their  roots. 
The  papyri  fringing  the  pool  seemed  literally  to 
float  npon  its  tranquil  waters,  their  prinidpal 
root,  which  is  large  and  bfdbous,  ranning  hori- 
EontaQy  at  the  sorfoce  of  the  stream,  and  long 
slender  filaments  depending  peipendioialariy 
from  it,  like  so  many  little  cables  to  keq>  it  at 
anchor.  Hie  shaft  or  stem  proceeding  fix)m  tMs 
root  was  frequently  ten  feet  high,  wiUiout  mea- 
suring the  flowing  tuft  in  which  it  terminated. 
From  some  of  them  which  we  cut  down  and 
carried  away  with  us,  we  eamly  made  a  sort  of 
paper,  though  I  cannot  say  much  of  the  quality 
we  produced,  being  hurried  and  without  proper 
implements.  We  were  obliged  to  fasten  the 
strips  together,  to  form  one  sheet,  with  gum, 
wliich  may  have  arisen  f^m  the  Syraeusan  pa- 
pyrus being  deficient  in  the  glutinous  quality  of 
those  of  the  Nile,  or,  which  b  at  least  as  pro- 
bable, fix)m  our  not  dissolying  it  properly,  or  not 
gifing  the  strata  sufficient  pressure.  Some  manu- 
factured papyri  we  saw  in  the  house  of  a  gentle- 
man of  Syracuse  were  certainly  infinitely  supe- 
rior to  our  own,  though  eren  those  would  have 
been  a  poor  substitute  for  our  English  writing 
paper  of  the  veiy  worst  quality.  They  were 
specimens  of  tiie  result  obtained  by  an  antiquary 
c^led  L.  Cavalier  Landolina,  who,  a  good  many 
years  before,  had  endeavoured  to  revive  the  an- 
cient manufiicture,  confidently  anticipating  that 
it  would  supplant  paper,  not  only  in  Sicily,  but 
in  all  Europe.  It  may,  howerer,  be  doubted, 
whether  paper  produced  from  this  substance, 
even  when  the  ancient  art  was  in  its  perfection, 
and  the  best  papyri  of  the  Nile  employed,  ever 
equalled  the  paper  we  now  produce  firom  linen 
rags  in  any  one  quality  save  in  durability.** 

The  ancient  Egyptians  made  their  dieets  of 
prodigious  length,  though  narrow.  One  of  those 
purchased  by  the  Eari  of  Belmore,  and  unrolled 
by  his  lord^ip,  was  fourteen  feet  long  by  one 
fbot  broad.  Belzoni  had  a  papyrus  twenty-three 
feet  long  by  one  and  a  half  broad.  The  quantity 
of  the  papyrus  used  by  the  Egyptians  in  their  fd- 
nend  operations  fdone  must  have  been  very  great. 
Those  papyri  now  found  in  the  ancient  tombs, 
and  about  the  mummy  caves  in  Egypt,  are  yet 
in  a  wonderful  state  of  preservation.  The  rolls 
are  always  compressed.  Suaetimes  tiietr  exte- 
rior is  ornamented  with  gilding,  in  which  case 
they  are  looked  upon  as  of  superior  value.  They 
are  generally  thrust  into  the  breast,  or  between 
the  knees  of  the  mummy,  and  occasionally  they 
are  inclosed  in  small  wooden  boxes,  or  purses. 
In  the  museum  of  Naples  there  are  not  less  than 
1700  to  1800  MSS.  papyri,  which  have  been 
dug  fW>m  the  ruins  of  Herculaneum,  and  yet 
only  a  very  small  portion  of  this  ancient  city  has 


yet  been  dug  out  of  the  mass  of  lava  by  wfaiefa 
it  was  overwhelmed. 

Several  of  the  Junci  are  used  for  making  mat- 
ting and  baskets.  The  bullrush  of  this  country, 
and  the  jtmctM  acutm^  or  sharp  rush,  are  thnB  em- 
ployed. In  Holland,  the  sharp  rush  is  planted 
wi^  great  care  on  their  sea  embankments,  to 
prevent  by  its  roots  the  action  of  the  tides  fiom 
washing  away  the  earth.  These  roots  are  nuM- 
rous,  and  strike  very  deep  into  the  ground,  and 
mat  themselves  near  the  surfiioe  in  sach  s  man- 
ner, as  to  hold  the  earth  closely  together,  and 
whenever  they  are  presumed  to  be  destroyed, 
much  assiduity  is  employed  in  replacing  tibem. 
When  these  rushes  have  attained  their  fiillheigfat, 
which  is  in  summer,  they  are  cut  down,  tied 
into  bundles,  dried,  and  ooiiveyed  to  the  town, 
where  they  are  wrought  into  baskets  and  other 
useful  articles. 

On  the  banks  of  the  Maese  in  England  this 
rush  attains  the  height  of  three  ot  four  feet;  but 
in  general  does  not  grow  so  luxuriantly  in  thii 
country.  As  a  substitute  for  it,  the  great  cat's 
tail,  typha  laHfo§iay  which  grows  abundantly  in 
all  our  swamps,  and  on  the  borders  of  our  lakea^ 
has  been  used  widi  success.  The  stem  of  this 
plant  is  six  feet  long,  its  leaves  about  an  inch  in 
breadth,  and  convex  on  one  side.  It  ii  termi- 
nated by  a  long  cylindrical  head,  where  th« 
flowers  and  seeds  are  formed,  of  a  dark  brown 
colour,  and  ^r^  to  six  inches  in  length.  Th« 
young  and  succulent  stems  of  this  rash,  whi^ 
grows  in  vast  quantities  in  the  swamps  of  Rus- 
sia, are  used  by  the  Coasacks  and  Russian  boon 
as  an  article  of  food,  and,  though  mawkiBh  and 
insipid,  are  by  them  esteemed  a  luxury. 

Two  of  our  common  junci,  .the  oonglomeratui 
and  efttsusy  when  the  outer  sidn  is  peeled  off, 
are  used  fi:>r  wicks  in  making  what  are  called 
rush-lights.  We  learn  fix)m  PHny,  that  the  Ro- 
mans applied  the  pith  of  various  kinds  of  rushes 
for  rimilar  purposes,  and  that  they  entered  into 
the  compontion  of  the  torches  and  candles  used 
at  their  funeral  ceremonies. 

In  Japan,  rush  making  is  a  trade  extensirel/ 
followed.  All  the  floors  of  their  houses  are  cov- 
ered with  mats,  which  are  of  great  beauty  and 
variety,  and  many  of  their  household  utensils  are 
fashioned  out  of  the  same  materials.  So  late  as 
ihe  days  of  Queen  Elizabeth,  our  halls  and  pub- 
lic places  ^yere  strewed  with  loose  rushes,  so  that 
weiihen  had  not  attained  the  ingenuity  or  re- 
finement of  those  eastern  nations.  The  Japanese 
employ  chiefly  ihejuncm  eonfflomerattu  and  <f- 
ykuus,  hard  and  soft  rush.  Their  mats  aw 
formed  of  the  soft  rush,  plaited  very  closely,  and 
the  interstices  afterwards  filled  up  with  rice 
straw.  These  mats,  which  are  at  once  the  ca^ 
pets  and  the  only  beds  used  by  the  Japanese, «« 
soft,  elastic,  and  often  three  or  four  inches  thick. 
Some  law  appears  to  regulate  the  sise  of  these 
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mati^  for,  aeoording  to  Thunbeigy  they  are  pre- 
ctaeljr  ttf  the  same  dimensions  throughout  all 
parts  of  the  kii^om,  with  the  exception  of  thoee 
in  the  impenai  palace  of  Jeddo.  Hie  common 
dimsasions  were  two  yards  long  and  one  broad, 
wUh  a  nanow  blue  or  black  border.  They  make 
a  lighter  sort  of  matting  of  the  same  mat^ials^ 
whidi  is  naed  as  window  blinds^  and  to  proteot 
the  transparent  paper  which  forms  a  substitute 
for  ^ssB.  Of  some  harder  qMcies  of  rush  they 
e^tn  make  shoes  for  thdr  horses,  which  come  up 
to  the  pastern  joint,  and  eorer  the  hoof.  Rushes 
and  mats  are  SKtensiTely  used  in  many  eastern 
eoontries.  Thesogar  sent  home  from  the  Mauri- 
tins  is  ooBtainad  in  bags  made  of  matting,  which 
wn  thick,  strong,  and  Toy  durable. 


CHAP.  XXVII. 

THX  SUOAR  CAKE,  BAMBOO,  &C. 

Or  the  same  natural  family  as  the  cerealia, 
tad  possessing  qualities  Kttle  less  yaiuable  than 
tbe  Tsrions  kinds  of  grains  constituting  that 
ftmilT,  is  the  sugar  cane.  Sugar,  as  we  haye 
ifaeady  stated,  is  a  substance  found  in  the  juices 
of  a  great  many  regetables,  and  in  its  chemical 
oompodtion  is  rery  nearly  the  same  as  the  fiuina 
of  com.  It  is  a  gmteful  and  nutritious  sub- 
itanoe,  and  from  haying  once  been  esteemed  as 
t  loxmy,  b  now  almost  from  its  unirersal  use, 
looked  upon  as  a  necessary  of  ciyilized  life. 

Thi  Sugar  Cank  (saeeharum  ojhinarumjy 
belongs  to  the  class  triandria  and  order  digynia 


The  Sogtr  Can*. 

of  liaMras.  Its  root  is  perennial,  fibrous,  and 
tiM  itea  simple,  knotted,  or  undiyided,  jointed, 
ad  flBOoClL  It  is  two  inches  in  diameter,  and 
6oB  tight  to  dg^iteen  and  twenty  feet  in  length; 


the  number  of  joints  varies  from  thirty  to  eighty. 
The  leayes  are  long,  amplexial,  and  pointed.  The 
flowers  are  small,  and  produced  in  the  form  of  a 
terminal  loose  panicle.  Calyx,  a  glume  of  two 
yalyea,  which  are  oblong  or  lance-shaped,  pointed, 
erect,  concaye,  and  equal ;  the  base  being  sur- 
rounded by  long  woolly  hairs.  The  corolla  is 
composed  of  two  valyes  shorter  than  those  of  the 
calyx,  and  of  a  fine  delicate  texture.  The  germ 
is  oblong,  and  supports  two  feathered  styles  ter- 
minated by  a  plumous  stigma;  the  seed  is  oblong, 
and  is  inyested  by  the  corolla. 

There  are  now  seyeral  yarieties  cultivated  in 
the  American  colonies,  which  were  introduced 
there  about  the  end  of  the  last  century  from  the 
islands  of  Bourbon,  Java,  and  Otaheite.  These 
are  so  fiur  sup^or  to  the  old  plant,  that  they 
have  almost  superseded  its  culture.  The  new 
varieties  are  larger  in  diameter,  the  joints  are 
fiiulher  separated  from  each  other,  and  the  plants 
arrive  several  months  sooner  at  maturity  than  the 
old  canes.  Thus  the  old  Brazilian  cane  takes 
from  twelve  to  twenty  months  to  arrive  at  ma- 
turity, while  the  new  varieties  are  ready  in  about 
ten  months. 

The  nature  of  the  soil  and  mode  of  culture 
have  a  considerable  effect  on  the  size  of  the 
plants.  In  a  frivourable  soil,  and  in  new  and 
moist  landa^  it  reaches  to  the  height  of  twenty 
feet,  while  in  dry  and  light  soils  it  does  not  ex- 
ceed six  or  ten  feet.  It  is  always  propagated 
from  cuttings,  fcnr  although  many  attempts  have 
been  made  to  raise  plants  from  seed,  these  have 
always  proved  unproductive.  Bruce  affirms 
that  he  has  seen  it  raised  from  seed  in  Nubia, 
and  there  must  certainly  be  some  country  whei-e 
the  seeds  prove  productive,  else  nature  would 
not  have  been  so  lavish  in  bestowing  them  on 
this  as  well  as  evory  other  plant.  Neither  the 
Greeks  or  Romans  were  acquainted  with  the 
sugar  cane,  or  at  least  cultivated  the  plant  as  an 
article  of  luxury.  It  is  supposed  that  Theo- 
phraatis  alludes  to  it  when  he  mentions,  that 
besides  being  procured  firom  bees,  honey,  or  sweet 
juice,  is  also  the  product  of  canes,  llie  sugar 
cane,  however,  seems  to  have  been  early  culti- 
vated in  China  and  India,  and  from  the  latter 
r^on  it  is  probable  It  was  introduced  into 
Europe.  Before  the  discovery  of  the  West 
Indies  by  the  Spaniards  in  1492,  or  of  the  East 
Indies  by  the  Portuguese  in  1497,  sugar  was 
manufiictured  from  the  sugar  cane  in  consider- 
able abundance  in  the  islands  of  Sicily,  Crete, 
Biiodes,  and  Cyprus.  The  plant  is  supposed  to 
have  been  brought  to  these  islands  originally  by 
the  Saracttis,  and  from  thence  transported  into 
some  parts  of  Italy ;  and  to  Spain  from  Africa 
by  the  Moors.  In  Spain  the  sugar  cane  was  first 
planted  in  Valencia,  and  aflerwards  in  Granada 
and  Murda.  In  these  southern  districts  of  the 
kingdom,  sugar  was  at  one  time  produced  in 
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great  quantity.  Mr  J.  Willoughby,  an  Engliah 
traveUer  in  Spain  in  1664,  says, "  I  went  to  Oli- 
ves in  Valencia,  where,  as  well  as  at  Grandia,  are 
engines  for  sugar  works;  the  best  are  at  Olives. 
By  the  way  we  saw  the  sugar  canes  growing 
at  several  places.  They  are  planted  in  low  wet 
grounds,  well  manured  and  dressed,  divided  into 
beds  or  hillocks  and  furrows.  They  cut  the 
canes  close  to  the  roots  in  November  and  Decem- 
ber, and  cutting  off  the  slender  tops,  which  affbrd 
no  good  juice,  keep  them  under  ground  till 
March,  and  then  prick  them  into  these  hillocks 
or  beds.  Out  of  every  talea  or  cut  shoot  four, 
five,  or  six  canes,  which  will  be  ripe  next  De- 
cember. The  knots  or  joints  of  the  cane  at  the 
bottom  are  very  close  together,  scarce  an  inch 
asunder ;  but  upwards  the  distance  is  more,  as 
the  cane  grows  more  slender.  Within  is  a  white 
pulp  or  pith,  full  of  sap,  sweet  as  honey.  They 
sell  them  at  Gandia  to  eat,  and  cutting  them  in 
pieces  just  in  the  middle  between  two  knots, 
suck  the  pieces  at  both  ends.  To  make  sugar, 
after  the  canes  are  cleansed  from  the  tops  and 
leaves,  and  cut  to  pieces,  they  are  first  bruised 
either  with  a  perpendicular  stone  running  round, 
as  apples  to  make  cyder,  or  olives  to  make  oil, 
or  between  two  axles  strongly  capped  with  iron, 
horizontally  placed,  and  turned  contrary  ways, 
and  then  pressed  as  grapes  or  olives  are.  llie 
juice  thus  pressed  out  is  boiled  in  three  several 
cauldrons,  one  after  another.  In  the  third  caul- 
dron it  becomes  thick  and  black,  and  is  then  put 
into  conical  pots,  which  at  the  bottom  have  a 
little  hole  stopped  only  with  coarse  and  foul 
sugar.  These  pots  are  covered  when  full  with  a 
cake  of  paste  inade  of  a  kind  of  earth  called  the 
Spanish  griUy^  and  found  near  Olives,  which  is 
good  to  take  spots  out  of  clothes,  and  which  cap 
or  cover  sinks  as  the  sugar  sinks.  These  coni- 
cal pots  are  put  into  others  of  another  shape  by 
the  hole  at  the  vertex,  and  the  juice  drains  down 
through  the  coarse  sugar  at  the  bottom.  It 
drains  for  five  or  six  months,  in  which  time  the 
sugar  in  the  conical  pots  grows  hard,  and  while 
all  the  juices  being  drank  up  by  the  late,  or  run 
out  by  the  hole  in  the  vertex,  the  juice  is 
boiled  again  so  long  as  it  is  good  for  any  thing, 
but  at  last  it  makes  only  a  foul  red  sugar  that 
will  never  be  better.  The  conical  loaves  of  su- 
gar, after  they  are  taken  out,  are  set  to  drain 
over  the  same  pots  for  fourteen  or  fifteen  days. 
To  make  the  sugar  more  white  they  must  boil 
it  again,  but  about  one-sixth  is  lost  evtty  time. 
A  pound  of  sugar  of  twelve  ounces  is  sold  at 
Olives  for  three  sous  and  a  half,  refined  for  ^y^ 
or  six  sous,  (equal  to  3d.  of  ihiglish  money.) 
The  sugar  juice  is  strained  through  linen  strain- 
ers, and  is  put  out  of  one  cauldron  into  another. 
They  take  it  out  of  the  first  and  second  caul- 
drons so  soon  as  it  begins  to  boil ;  but  in  the 
third  cauldron  they  let  it  boil  till  the  scum  rises. 


and  then  take  off  only  the  scum  with  the  Boain< 
mer,  and  put  it  into  a  long  trough  to  cool ;  and 
when  it  is  cool,  put  it  into  the  conical  pots. 
One  scum  rises  after  another  in  the  third  caul- 
dron. The  scum  when  it  ia  taken  off  is  fdiite, 
but  turns  to  a  black  liquor  in  the  trough.  They 
never  refine  the  sugar  more  than  three  or  fimr 
times.  They  use  for  the  refining  of  it  whitaaof 
eggs,  putting  in  two  or  three  dozen  into  a  caul- 
dron, and  they  use  but  one  cauldron  for  refining. 
When  the  process  ia  finished  it  grows  hard,  and 
white  in  nine  or  ten  days." 

From  Valencia,  the  cultivation  of  the  sugar 
cane,  and  the  manu&cture  of  sugar,  were  caiiied 
in  the  beginning  of  the  fifteenth  centoiy  by  the 
Spaniards  to  the  Canary  islands,  and  the  com- 
meroe  arising  from  the  sugar  then  produoed  was 
considerable,  but  prior  to  this  period  the  Portu- 
guese, in  1420,  carried  the  cane  and  the  mannfKy 
ture  of  sugar  firom  the  island  of  Sicily  to  Ma- 
deira. From  these  origins  the  cultiTation  of  the 
sugar  cane,  and  the  art  of  making  sugar,  wen 
extended  by  different  nations  of  Europeans  to 
the  West  Indian  islands  and  the  Brazila. 

This  progress  of  the  cultivation  of  the  aagar 
cane  has,  however,  given  rise  to  the  auppoettioa 
that  the  Europeans  propagated  this  plant  from 
Sicily  and  Spain  to  Madeira  and  the  Ganaiy 
ifflft^Hiy^  and  from  thence  to  tiie  West  Indian 
islands  and  the  continent  of  South  A]neric%  and 
that  it  was  not  an  original  and  indigenous  plant 
in  those  localities.  There  are  good  grounds  for 
supposing,  however,  that  this  opinion  is  boor- 
rect ;  and  although  there  are  no  very  authentic 
accounts  regarding  the  first  settlements,  or  ii^ 
digenous  products  of  thoee  islands,  yet  then  is 
every  reason  to  believe  that  the  sugar  cane  was 
found  growing  in  some  of  them,  as  it  has  on- 
doubtedly  been  discovered  by  navigators  as  in- 
digenous to  all  the  islands  of  the  South  seas. 
Thus  it  was  found  flourishing  in  the  Society 
islands,  Easter  island,  and  the  Sandwich  isks, 
where  the  natives  were  perfectly  acquainted  with 
the  use  of  its  expressed  juice,  though  thej  had 
not  the  knowledge  of  making  sugar.  Some 
plants  of  those  canes  were  in^odu^  into  the 
West  Indies,  and  the  astonishing  incnase  of 
sugar,  which  those  brought  horn  Otaheite  and 
plated  in  Jamaica  yielded  over  thoee  of  the 
island,  showed  if  they  were  not  distinct  q^ecies, 
that  the  plant,  like  many  others,  impiowi 
greatly  by  a  change  of  soil  and  dimate.  Sir 
John  Laforey,  who  introduced  some  of  the  Ota- 
heitian  as  weU  as  Indian  canes  into  the  island  of 
Antigua,  thus  gives  an  account  of  them.  **  Then 
was  one  sort  brought  from  the  island  of  Boor- 
bon,  reported  by  the  French  to  be  the  growthof 
the  coast  of  Malabar.  Another  sort  fr«®  J^ 
island  of  Otaheite;  a  thfafd  from  Batavift.  The 
two  former  are  much  aUke  both  in  thdr^p*'' 
ance  and  growth,  but  that  of  CHaheite  is  swd  to 
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i  the  finest  sugar.  They  are  much  larger 
than  those  of  our  islanday  the  joints  of  some 
;  eig^t  or  nine  inches  long,  and  six  in 
Their  colour  and  that  of  their 
also  dlfiera  from  ours.  They  are  ripe 
L  to  grind  at  the  age  of  ten  months.  They 
appear  to  stand  the  dry  weather  better  than  ours, 
mi»d  aie  not  liable  to  be  attacked  by  that  destmo- 
tiTe  inaect  called  the  barer.  The  Batavian  canes 
aie  a  deep  pur^  on  the  outside;  they  grow  short- 
joiiitody  and  small  in  circumference,  but  branch 
esoeedin^y,  and  yegetate  so  quick,  that  they 
apriii^  ap  from  the  plant  in  one-third  of  the  time 
which  those  of  our  island  do." 

Whem  Europeans  fint  yisited  America,  the 
aogar  eane  was  found  growing  in  the  low  lands 
aaar  the  mouth  of  the  Mississippi.  Father 
Hmsaepin  says,  **  From  thirty  leagues  below 
Mama  down  to  the  sea,  the  banks  of  the  Missis- 
sippi  are  fiill  of  canes ;"  and  Francis  Ximenes 
mentiofiB  the  sugar  cane  as  growing  spontane- 
the  Bio  de  la  Plata.  John  de  Laet 
itions  it  as  indigenous  in  the  island  of 
St  Vineent. 

Jamaica  was  disooTered  by  Columbus  in  his 
▼oyage  in  1494^  and  a  settlement  was 
I  there  by  the  Spaniards  in  1509.    In  1656 
it  was  taken  possession  of  by  the  English,  and 
the  sugar  cane  first  planted  there  for  the  purpose 
of  sugar  making  in  1660.    Sir  Thomas  Modi- 
ted,  who  afterwards  became  governor  of  the 
irfsnd,  introduced  the  art  of  sugar  oultiyation, 
and  ^tub  necessary  canes  fit>m  the  island  of  fiar- 
In  this  latter  place  the  production  of 
'  had  been  sedulously  carried  on  chiefly  un- 
'  hia  ao^ices  for  many  years  previous.  lagon, 
ia  hie  history  of  Barbadoes,  thus  writes  on  the 
sabject :  '^  At  the  time  we  landed  on  this  island, 
wMA  was  in  the  b^;inning  of  September  1647, 
we  -w&re  informed  partly  by  those  planters  we 
fioond  there,  and  partly  by  our  own  observations, 
diet  die  great  work  of  sugar  making  was  but 
newljr  pnetised  by  the  inhabitants  there.   Some 
of  the  moat  industrious  men  having  gotten  plants 
from  Femambrock,  a  place  in  Brazil,  and  made 
tzial  of  them  at  the  Barbadoes ;  and  finding 
them  to  grow,  they  planted  more  and  more  as 
diey  grew  and  multiplied  on  the  place,  till  they 
had  such  a  considerable  number  as  they  were 
worth  the  while  to  set  up  a  very  small  ingenlo, 
and  ao  make  trial  what  sugar  could  be  made  on 
that  mnL    But  the  secrets  of  the  work  being  not 
w«Q  understood,  the  sugars  they  made  were  very 
inoooaldenble  and  little  worth  for  two  or  three 
yean.      But  they  finding  their  errors  by  their 
dbiiy  practice,  b€^;an  a  little  to  mend,  and  by 
new  directions  firom  Brazil,  sometimes  by  stran- 
gen,  md  now  and  then  by  their  own  people, 
who  were  content  sometimes  to  make  a  voyage 
thitherto  improve  their  knowledge  in  a  thing 
thcj  fo  mudi  desired.    Being  now  much  better 


able  to  make  their  queries  of  the  secrets  of  that 
mystery,  by  how  much  their  often  fidlings  had 
put  them  often  to  stops  and  non-plusses  in  the 
work  ;  and  so  returning  with  more  plants  and 
better  knowledge,  they  went  in  upon  fresh 
hopes,  but  still  short  of  what  they  should  be 
more  skilful  in  ;  for  at  our  first  arrival  we  found 
them  ignorant  in  those  main  points  that  much 
conduced  to  the  work,  viz.,  the  manner  of  plant- 
ing, the  time  of  gathering,  and  the  right  placing 
their  coppers  in  their  fdmaoes,  as  also  the  true 
way  of  covering  their  rollers  with  plates  or  bars 
of  iron.  At  l^e  time  of  our  arrival  there,  we 
found  many  sugar  works  set  up  and  at  work, 
but  yet  the  sugars  they  made  were  but  bare 
Muscovadoes,  and  few  of  them  merchantable 
commodities,  so  moist  and  fiiU  of  molasses,  and  so 
ill  cured  or  dry,  they  were  hardly  worth  bringing 
home  to  England.  But  about  the  time  I  left 
the  island,  which  was  in  1650,  they  were  much 
bettered,  for  then  they  had  skill  to  know  when 
the  canes  were  ripe,  which  was  not  till  they  were 
fifteen  months  old,  while  before  they  gathered 
them  at  twelve,  which  was  a  main  disadvantage 
to  the  making  good  sugar,  for  the  liquor  want- 
ing of  the  sweetness  it  ought  to  have,  caused  the 
sugars  to  be  lean  and  unfit  to  keep.  Besides 
they  had  grown  greater  proficients  both  in  boil- 
ing and  curing  them,  and  had  learnt  the  know- 
ledge of  making  the  white,  such  as  you  call  lump 
sugar  here  in  England,  but  not  so  excellent  as 
those  they  make  in  Brazil ;  nor  is  there  any  like- 
lihood they  can  ever  make  such,  the  land  there 
being  better,  and  lying  in  a  continent,  must 
needs  have  constanter  and  steadier  weather,  and 
the  air  much  drier  and  purer,  than  it  can  be  in 
so  small  an  island  as  that  of  Barbadoes. 

The  rearing  of  canes  and  the  manufacture  of 
sugar  has  now  become  the  chief  employments  in 
the  West  India  islands,  and  immense  quantities 
of  this  article  are  annually  exported  from 
them.  The  culture  of  the  cane,  therefore,  has 
now  become  an  object  of  anxious  solicitude. 
We  have  already  said  that  the  cane  is  propagated 
by  cuttings  alone.  The  top  joints  are  always 
selected  for  this  purpose,  because  they  are  1^ 
rich  in  saccharine  matter  than  the  lower  parts  of 
the  cane,  while  the  v^tating  powers  are  equally 
strong.  The  cane-plant  is  possessed  of  the  power 
of  tillering,  in  a  manner  similar  to  that  ^own 
by  wheat,  although  not  to  an  equal  extent. 

In  preparing  a  field  for  planting  with  the  cut- 
tings of  cane,  the  ground  is  marked  out  in  rows 
three  or  four  feet  apart,  and  in  these  lines  holes 
are  dug  fix)m  eight  to  twelve  inches  deep,  and 
with  an  interval  of  two  feet  between  the  holes. 
Where  the  ground  is  level,  larger  spaces  are  left 
at  certain  intervab  for  the  facility  of  carting ; 
but  there  are  many  situations  at  the  sides  of 
steep  hills  where  no  cart  can  be  taken,  and  in 
such  cases  these  spaces  are  not  required.     The 
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ripe  canes  are  then  conveyed  to  the  mill  in  bun- 
dles on  the  backs  of  mules,  or  are  passed  down 
to  the  bottom  of  the  hill  through  wooden  spouts. 

The  hoeing  of  a  cane-fidd  is  a  most  laborious 
operation  when  performed,  as  it  must  be,  under 
the  ra3r8  of  a  tropical  sun.  Formerlj  tnis  task 
was  always  effected  by  hand  labour ;  but  of  late 
years,  where  the  nature  of  the  ground  will  admit 
of  the  employment  of  a  plough,  that  instrument 
has  been  substituted,  to  the  mutuld  adranlage 
of  the  planter  and  his  labourers.  The  planting 
of  canes  does  not  require  to  be  renewed  annually; 
in  such  a  case  the  utmost  number  of  labourers 
now  employed  on  a  sugar  plaiitatlon  would  be 
wholly  inadequate  to  its  performance.  The  most 
generd  plan  is  for  a  certain  portion  of  the  land 
in  cultiration  to  be  planted  annually  and  in  suc^ 
cession,  the  roots  and  stoles  of  the  canes  of  the 
former  year  being  left  through  the  remaining 
parts  of  the  plantation.  From  these,  fresh  canes, 
which  are  called  rattoons,  spring  up,  and  are 
neariy  as  large  the  first  year  as  plant  eanes. 
Rattoon  canes  hare  a  tendency  to  deteriorate,  at 
least  in  size,  erery  year  they  are  continued,  for 
which  reason  the  progressiye  renewal  of  the 
plants  is  adq>ted.  This  plan  may,  howerer,  be 
continued  with  very  good  efiect  for  sereial  years, 
provided  the  roots  are  fhmidied  every  year  with 
a  liberal  supply  of  manure,  Uiat  the  ground  about 
them  is  well  loosened,  and  that  all  weeds  are 
carefully  removed.  In  this  way  it  is  said  the 
same  roots  have  been  made  to  send  up  canes  dur- 
ing twenty  years.  In  some  few  cases  the  planters 
adopt  a  different  course,  and  never  wholly  re- 
new any  individual  field  of  canes,  but  content 
themselves  with  supplying  new  cuttings  in  such 
particular  spots  as  from  time  to  time  appear  to 
be  thin. 

The  mode  of  cultivation  varies  in  some  parti- 
culars in  diffsrent  countries.  In  India,  where 
the  price  paid  for  daily  labour  is  exceedingly 
smaU,  great  pains  are  tc^en  in  pn^paring  the 
ground  for  the  reception  of  the  plants,  which  are 
carefully  weeded  and  watered,  and  freed  from 
insects,  at  all  periods  of  their  growtii,  when  such 
operations  are  called  for.  Unfortunately  for  the 
Indian  sugar-cultivator,  something  more  than 
mere  labour  is  required  for  the  proper  maauftc- 
ture  of 'his  produce — an  acquaintance  with  che- 
mical 8<»ence,  and  the  possession  of  adequate  ap- 
paratus— in  both  which  particulars  he  is  lament- 
ably deficient.  The  Indian  agriculturist  would 
suffer  martyrdom  rather  than  be  guilty  of  the 
crime  of  innovation.  The  discoveries  of  scienti- 
fic men  are  to  him  as  though  they  never  had 
been  made ;  and  in  conducting  processes  he  is 
contented  with  apparatus,  the  total  cost  of  which 
does  not  exceed  many  shillings,  where  manu- 
facturers of  other  countries  think  it  necessary  to 
expend  many  hundred  pounds.  If  their  invete- 
rate prejudices  could  be  overcome,  and  the  Indian 


sugar-planters  were  furnished  with  adequate 
utensils,  there  is  every  reason  to  believe  that  the 
markets  of  Europe  could  be  supplied  thenoe  with 
sugar  of  a  quality  quite  equal  to  that  of  West- 
India  manalEwture^  aad  at  a  oonsidetiMy  lowv- 
cost. 

The  manufiieture  of  s«gar  is  a  somewbat  com- 
plicated process,  requiring  for  its  succeasful  per- 
formance not  only  some  degree  of  chendcal  kiiow- 
ledge,  but  likewise  a  considerable  anumnt  of 
practical  experience.  We  have  abeady  quoted 
WiUoughby's  description  of  sugar-making  in 
I^Min  before  its  introduoiioa  into  the  West  Li- 
dies,  and  the  following  n  a  tnmmbry  of  the  no- 
dem  practice  in  the  colonies. 

When  thb  oanea  are  ftdly  ripe  thej  are  out 
close  to  the  stole,  and  being  then  divided  into 
convenient  lengths^  are  iied  up  in  bundles,  and 
conveyed  to  the  mill.  This  idways  oomiHte  of 
three  iron  cylinders,  sometimes  standing  perpea- 
dkmlarly  in  a  line  wi&  each  other,  and  at  other 
times  placed  hotiaontally,  and  disposed  in  the 
form  of  a  teiangle,  andao  adjusted  thai  the  oaneB» 
on  being  passed  twice  between  the  cylinden  of 
eithtf  lAoA  of  mill,  shi^  have  all  -dieir  jaiee  ex- 
pressed. This  is'coUected&'a'cistesOp-and  most 
be  immediately  placed  undv  pnoe^i  ij  heat  to 
prevent  its  beoomii^  aeid^  an  effisct:  ^^hiick  has 
sometimes  commenced  as  early  as  twenty'  mi- 
nutea  frmn  the  time  of  its  being  ezpneaed.  A 
certain  quantity  of  lime  in  powder,  ^  of  lime- 
vrater,  is  added  at  this  time  to  promote  tiie  a^a- 
ratbn  of  the  feculent  mattea  contained  in  the 
juice ;  and  these  being  as  far  as  possible  removed 
at  a  heat  just  saffifiettt  to  cause  tiie  impuxitieB 
to  collect  together  mi  ^^Mofeoe,  the  eane-U^uor 
is  then  subjected  to  a  very  rapid  boiling,  in  oxdff 
to  evaporate  the  watery  partidee^  and  hiing  the 
syrup  to  sudi  a  coaslBteney  that  it  wiU  granulate 
on  cooling.  'Hie  quantity  of  sugar  obtatwahis 
from  a  givNi  measure  of  cane-juice  varies  aooord- 
ing  to  the  season,  the  soil,  the  period  of  the  yeai^ 
and  the  quality  of  the  canes;  but  it  nuty  be  cal- 
culated, that^  taking  one  state  of  oircametaaces 
with  another  in  these  re^^ects,  every  five  galkna^ 
imperial  measure,  of  cane-juic^  will  yield  atic 
pounds  of  crystalliced  sugar,  and  wfllbe  ohtained 
fimn  about  one  hundred  and  ten  Avefth^gwa 
canes.  !  •> 

The  fi^l  used  fbr  thus  coBcehtn<lfaig.tltoJuioe 
is  furnished  by  the  cane  ita^'wMd^  afevr  the 
expressing  of  that  juice,  is  ^ried  finr  the||arpoas 
by  exposure  Uy  the  smu 

When  the  sugar  is  sufficienay  o&oMt  td.|l«l- 
low  traya^  it  is  put  into  the  hpgdieada  uteein 
i^  is  shipped  to  Europe.  These  caddi  htm  Hkmw 
bottoms  pierced  with  holes,  and  ase  plaoM  up« 
right  over  a  large  ciqtem  into^idiioh'ihe  molasses 
— which  is  the  portion  of  saecharlne -matter  tiiat 
will  not  crystallise— drains  away,  leaving  the 
raw  sugar  in  the  state  wherein  we  see  it  in  our 
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grooen*  abopt:  the  casks  are  then  fillad  vp, 
headed  down,  and  shipped. 

With  the  planten  in  our  own  eokniea,  the 
proeeas  of  aqgap-makii^  mostly  ends  with  the 
dnini]^  away  of  the  mnlmnna  in  the  nuBiner 
jmit  mffitioned ;  bat  in  the  Fruich,  Spaniflh,  and 
PartDgnae  aetUements,  it  is  nsoal  to  submit  this 
mw  fl^gar  to  the  &rther  process  of  claying.  For 
this  puipose  the  aagtt,  as  soon  as  it  is  cool,  is 
pkoed  in  ferms  cr  moulds^  similar  to  those  need 
in  the  SQgar  refineries  in  Knghmd,  but  much 
lo^er;  tad  these  being  {daoed  with  their  small 
auk  downwards,  the  top  of  (he  sugar  isooYered 
with  day  moistened  to  the  oonsistenee  of  thin 
paste,  the  water  contained  in  which  gnidually 
wabthrragh  the  sugar,  and  washes  out  a  fiir- 
ther  quantity  of  molasses^  with  which  it  escapes 
iiam^  a  hole  purposely  made  at  the  point  of 
the  earthen  mould.  It  is  then  called  clayed- 
Mgar.  The  loaves,  when  removed  fipom  the 
fonaa^aie  fiequently  divided  into  three  portions, 
wladi,  being  of  difibvent  colours  and  qualities^ 
anu^frnn  the  greater  effect  of  the  watar  in 
ekan^  the  upper  portion,  are  pulveriaed  and 
packed  aqiarately  for  exportation. 

Ihe  molaapos  which  have  drained  from  the 
nga^  together  with  all  the  scummings  of  the 
ooppen^  are  collected^  and,  being  first  fermented, 
m  diatilled  lor  the  production  of  rum.  The 
Fopoctionate  quantity  of  this  spirit,  as  com- 
pand  with  the  weight  of  sugar  produced,  varies 
MHidenhly  with,  the  seasons  and  management. 
In  laroniriile  years,  when  the  canes  are  fiilly 
ripened,aad  tlM  qnality  of  the  sugar  is  good,  the 
proportion  of  molnssoo  and  scummings  is  com* 
ptnttrely  small,  and  the  manufacture  of  rum  is 
cnaegnently  leaaened.  The  prc^rtion  usually 
Bsda  is  reckoned  to  be  firom  five  to  six  gallons 
•fpnwf  spirit  fi>r  ev^  hundred- weight  of  sugar. 

Tib  Bamboo  ('batmbtua  arundinaceaj.  This 
gigmtic  member  of  the  fiunily  of  reeds  and 
gnasea  has,  when  growing,  an  appeaaanoe  not 
luHke  an  immense  sheaf  of  wheat  standing  on 
•d  (see  Plate  Vn.,  fig.  1.)  Some  of  them  are 
upwards  of  sixty  feet  in  height,  and  the  quan- 
tities of  sing^  canes  which  they  yield  is  prodi- 
giona.  The  cane  is  porous  in  the  centre,  and 
pvtly  hollow.  Externally  the  epidermis  is 
c^iiDposed  of  a  hard  wood,  into  whidi  silex  enters 
"^^g^Xf  that  it  will  strike  fire  with  steel  in 
tile  same  way  as  a  piece  of  flint.  .This  phmt  is 
Indigenous  to  China;  and  although  it  grows 
"POBtaneoudy  and  most  profusely  in  nearly  all 
the  fanmeose  districts  included  in  the  southern 
portion  of  that  empire,  yet  the  Chinese  do  not 
^l^tirely  rdy  on  this  profusion  of  nature,  but  cul- 
^▼a*e  the  reed  with  mudi  care.  They  have 
^'estiaes  entirely  devoted  to  this  matter,  where 
^  the  roles  of  experience  are  propounded  for  its 
^^i^ter^  ahowii^  the  proper  soils,  the  best  kind 
«f,  water,  and  ihe  appropriate  seasons  for  plant- 


ing and  tranaplsnting  this  most  useful  produc- 
tion. Among  this  singular  people,  the  bamboo 
is  used  for  almost  every  artkde  of  eonvenieDce 
or  luxury.  Maroo  Polo  says,  that  in  his  time 
they  had  eanes  thirty  EngliA  &et  in  length, 
which  they  split  in  their  whole  length  into  very 
thin  pieces,  and  then  twisted  them  tog^her  into 
strong  ropes  three  hundred  pass!  (six  hundred 
lilngKali  feet)  kmg,  that  were  used  to  track  their 
vessels  on  their  numerous  riven  and  canals.  M. 
De  Gurgenes  says,  that  in  tiw  course  of  his  jour- 
ney through  part  of  the  celestial  empire,  he  often 
saw  the  Chinese  making  tliis  kind  of  rope.  The 
artisans  were  mounted  on  scaffolds  twelve  or 
fifteen  ftet  high,  «id  let  the  cord  fall  to  the 
ground  as  it  was  plaited.  Yan  firaam,  ano- 
ther modem  traveller,  spe&kB  of  this  bamboo 
cordage  as  bdng  adadraUy  light  and  strong. 
The  rails  of  the  Chinese  junks,  sb  well  as  their 
cables  and  rigging,  are  made  of  bamboo.  The  old 
Yttietian  also  describes  a  pavilion  of  the  grand 
Khan,  the  roof  of  which  was  made  of  bamboo 
caue,  richly  gilt  and  vamii^ied.  These  bamboos, 
he  says,  were  eadi  three  palms  in  circumference, 
and  ten  &thoms  long,  aatd  being  cut  at  the  joints, 
were  q>lit  into  two  equal  parts,  and  laid  concave 
and  convex  to  form  gutters.  The  missionaries 
inform  us,  that  not  merely  the  roofis,  but  entire 
dwellings,  are  constructed  of  bamboo;  this  is 
particularly  the  case  in  the  southern  province  of 
Se-chuen,  where  nearly  every  house  is  built 
solely  of  this  strong  cane.  Moreover,  almost 
every  article  of  furniture,  mats,  screens,  chairs, 
tables,  bedsteads,  bedding,  are  all  made  of  the 
same  material.  This  curious  people  also  convert 
the  fibres  of  this  plant  into  paper.  In  short,  as 
Van  Braam  remarks^  scarcely  any  thing  is  to  be 
found  in  China,  either  upon  land  or  water,  into 
the  composition  of  which  bamboo  does  not  enter 
(M*  to  the  utility  of  which  it  does  not  conduce. 
The  same  extrusive  use  of  the  hollow  reed  is 
made  in  Japan ;  nor  is  it  much  less  employed  in 
Java,  Sumatra,  Siam,  Pegu,  the  Ladrone  idands, 
and  other  eastern  countries.  Even  the  young 
shoots  of  the  bamboo  afford  the  Chinese  an  ar- 
ticle of  food,  and  its  fibres  serve  them  for  candle 
wicks. 

The  Indian  Cane  (oeUamMa  venuj^  pkte  VII. 
fig.  2,  grows  straight  and  tall,  without  branches, 
and  is  surmounted  by  a  tuft  or  crown.  Its  bark  is 
thickly  covered  with  straight  spines ;  but  this  be- 
ingremoved,  the  straight  smooth  cane  is  displayed. 
Sumatra  produces  this  j^ant  in  great  abunduice. 
Formerly  the  Dutch  monopolised  the  sale  of 
canes  from  that  quarter,  and  we  were  accustomed 
to  purchase  them  firom  this  people,  who  studi- 
ously withheld  aU  information  c<moermng  the 
plant  firom  which  they  were  obtained,  fearing 
lest  travellere  should  diaoover  how  easily  and 
plentifully  th^  were  procured.  The  secret, 
however,  could  not  long  be  thus  kept.     As  our 
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navigaion  found  their  way  to  the  eastern  islands 
and  difierent  parts  of  the  Indian  ocean,  they  be- 
came well  acquainted  with  the  cane-plant>  and 
the  great  yariety  of  uses  to  which  it  might  be 
applied.  At  Jay%  as  well  as  at  Sumatra,  at  Ja- 
pan, Malacca,  Siam,  P^gu,  and  many  other 
places,  the  rattan  was  found  in  great  abundance. 
The  natiyes  of  Jaya  cut  the  cane  into  fine  slips^ 
which  they  plidt  into  beautiful  mats  to  sit  upon, 
manufiacture  into  strong  and  neat  baskets,  or  twist 
into  cordage.  With  them  it  supplies  iJie  place 
of  our  string  or  twine,  for  all  their  parcels  are 
neatly  tied  up  with  the  fibres  of  cane.  The 
fruit  it  bears,  which,  when  ripe,  is  of  a  round 
form,  about  iJie  size  of  a  hazle  nut,  and  lies  in 
clusters,  they  sell  in  the  markets  as  an  article  of 
food.  They  sometimes  suck  the  pulp  to  quench 
thirst,  and  at  other  times  pidde  the  firuit. 
Twisted  cane  forms  the  cables  of  their  ships. 
At  Malwia  was  a  manuftctory  of  this  sort  of 
cable.  "  Here,"  says  Dampier,  "  we  made  two 
new  cables  of  rattans,  each  of  them  four  inches 
about;  they  were  strong  and  senriceable,  and 
had  the  property  of  buoyancy  in  the  water, 
not  sinking  like  our  hemp  cables."  In  Japan 
the  natiyes  make  all  sorts  of  upholstery  work 
from  the  split  pieces  of  the  cane. 


CHAP,  xxvin. 

THE  FAIOLT  OF  PALMS,  THB  COCOA  HUT,  DATE, 
BANNANA,  WAX-PALM,  &C. 

The  &mily  of  palms  form  one  of  the  most 
magnificent  in  the  y^tabie  kingdom.  Inter- 
mediate in  their  structure,  between  herbaceous 
plants  and  trees,  they  possess  the  towering  height 
and  the  umbrageous  shade  of  these  latter  glories 
of  the  yegetable  tribes,  with  an  elegance  of  form  and 
beauty  of  proportion  not  inferior  to  any  of  the 
denizens  of  the  woods  or  forests.  They  are  all 
natiyes  of  tropical  regions,  and  bring  to  us  asso- 
ciations of  bright  and  sunny  skies,  and  a  tem- 
perature in  which  their  leafy  shade  and  the  cool- 
ing products  which  they  yield  must  be  peculi- 
arly grateful  and  appropriate. 

The  palms  are  generally  large  trees,  with  a 
simple,  cylindrical,  leafless  stem,  designated  by 
the  name  of  Stipe.  At  its  summit,  the  palm  is 
crowned  by  a  bundle  of  yery  large,  petiolate,  persis- 
tent leayes,  which  are  pinnate  or  decompound,  with 
a  greater  or  less  number  of  leaflets  of  diyersified 
form.  The  flowers  are  hermaphrodite,  or  more 
commonly  unisexual,  dicecious  or  polygamous, 
forming  catkins,  or  a  huge  cluster  named  regime, 
and  enyeloped  preyious  to  its  expanmon  in  a  co- 
riaceous, sometimes  ligneous  spaiha.  The  peri- 
anth has  six  diyisions,  of  which  three  are  inner 
and  three  outer,  so  as  to  nsemble  a  calyx  and  a 


corolla.  The  stamina  are  six,  rarely  three.  The 
pistil  is  simple,  or  formed  by  the  aggregation  of 
three  distinct  or  united  pistils.  It  preeents  one 
or  three  cells,  each  containing  a  anfjk  seed. 
Each  pistil  is  terminated  by  a  style,  sormoonted 
by  a  more  or  less  elongated  stigma.  The  froh 
is  a  fleshy  or  fibrous  drupe,  containing  a  Tei; 
hard  bony  nucleus,  with  one  or  three  monoq)e^ 
mous  cells.  The  seed,  besides  its  proper  in^gv- 
ment,  consists  of  a  flediy  or  cartilaginous  endo- 
sperm,  sometimes  presenting  a  cenlnl  or  latenl 
cavity.  The  embryo  is  yery  small  and  cylindri- 
cal, and  is  placed  horizontaUy  in  a  small  htenl 
depression  of  the  endosperm. 

With  the  exception  of  the  fim-pahn  (Cktm- 
anrcpt  humilisj,  all  the  planta  of  this  fiunily  ire 
extra-European,  inhabiting  especially  the  inter- 
tropical regions  of  the  old  and  new  continents. 
These  trees  are  not  only  remarkable  for  the  ele- 
gance of  their  form  and  the  prodigious  hei^t 
which  seyeral  of  them  attain,  but  are  abo  of  the 
greatest  importance  on  account  of  the  nnmeioni 
seryices  which  they  render  to  the  inhabitants  of 
the  countries  in  which  they  naturally  gww. 
The  fruits  of  many  spedes,  as  the  cocoa,  the 
date,  and  the  terminal  bud  of  the  cabbage-pslm 
are  eaten  by  the  inhabitants  of  Northern  AInci 
and  India.  Several  species  furnish  an  amylace- 
ous fecula  named  sago;  others  an  astringent 
principle,  similar  to  dragon's-blood.  Some  agsa 
yield  a  fixed  oil,  as  .Slats  ffuineeruisM^'^^ 
the  pahn-oil  is  procured.  The  betd^nui,  which 
possesses  an  intoxicating  and  narcotic  power,  w 
the  product  of  the  areca  oateehu.  Theie  m 
upwards  of  one  hundred  and  thirty  known  ^«- 
cies  of  palms.  .. 

One  of  the  most  interesting  of  the  palm  tnbe 
is  the  cocoa  nut  tree,  both  as  regards  the  tanety 
and  the  utiUty  of  its  products.  The  followii« 
account  of  tills  tree  by  Bir  Marshall  is  90  i^«J 
complete  as  leaves  nothing  farther  to  be  desuw 
on  the  subject.* 

The  Cocoa  Nut  Tree Ccoeus  nudfiraJW^i^ 
to  tiie  class  MomBdOy  order  ffegmdm,  of  tlie 
Linnean  classification  of  plants. 

Stem  erect,  without  branches,  from  sixty  o 
nmety  or  110  feet  in  height,  and  from  one  to 
two  feet  in  thickness.  See  Plate  IV.  fig.  3.  w 
is  marked  with  parallel  rings  fiom  thedcatnces 
of  tiie  Men  leaves,  about  two  of  which  te^ 
annually.    By  these  cicatrices  or  marks  the  age 

of  a  tree  may  be  ascertained.  , 

The  stem  is  crowned  witii  a  bunch  of  aftow 
twelve  or  fifteen   fironds   (P^^"^^^^ 
twelve  or  fourteen  feet  long,  and  ^^^^^^yT- 
double  row  of  oppomte  sword-shaped  ^^^ 
lengtii  from  three  to  four  feet ;  upper  leaTW^ 
erect,  middle  horizontal,  lower  ones  rather  droop- 

♦  The  Natural  and  Economical  Hiitory  oftbeCoc** 
Nat  Tree. 
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Ing.  A  «ngle  loaf  closely  resemblefl  an  ostrich- 
teather  magnified  a  great  number  of  times 
bejond  its  natural  size. 


los. 


Cocoft  Nat  md  Flover. 

The  flower  is  axillary,  and  proceeds  from  a 
i^rge  aiigle-leaTed  pointed  spathe,  which  always 
op^is  on  the  under  surfiice.  The  spadix  is  spi- 
cate;  eaek  spike  has  towards  its  base  one  or  two 
female  flowers,  the  others  being  male.  In  both 
male  and  female  flowers  the  calyx  has  three  di- 
Tusons^  and  the  corolla  three  petals.  The  male 
flowers  have  six  stamens,  and  the  female  three 
■d^finaa.  Drupe  oval,  thive-sided,  about  eight  or 
ten  inches  long,  exterior  covering  smooth,  inte- 
rior flhrous ;  nut  monospermous,  very  hard,  has 
three  unequal  holes  at  the  base  closed  with  a 
Uaek  membrane ;  medullary  part  nearly  half  an 
inch  thick,  white,  hard,  commonly  filled  with  a 
siweetiflh  watery  Hquid.  Ripe  nuts  are  known 
by  a  aaccosrion  of  the  water  they  contain,  when 
iliaken. 

A  recticulated  substance,  resembling  coarse 
doth,  {MaiuUcij  Singhalese,)  inyolves  the  base 
of  each  lea^  which  fiJls  off  before  the  leaf  has 
attained  a  state  of  maturity.  In  Bengal,  this 
filamentous  body  is  supposed  to  harbour  insects, 
wludi  are  destructiYe  to  the  tree :  on  that  ac- 
coont^  it  is  there  destroj^ed  by  fire. 

Hie  roots  are  slender,  and  very  flexible :  they 
riae  t^iarately  from  the  bottom  of  the  trunk, 
some  sink  into  the  earth,  while  others  take  a 
heriaontal  direction  yery  little  under  the  surface. 
They  do  not  penetrate  an  indurated  soil. 

The  tree  when  young  bears  a  near  resemblance 
to  a  heriMoeous  plant;  indeed,  during  the  whole 
piogrcas  of  its  growth  it  has  some  analogy  with 
vegetable  productions  of  this  kind.  It  has  no 
bark ;  the  sorfiux  appears  to  be  formed  of  the  ci- 
catmefl^  which  succeed  the  fiidl  of  the  leaves, 
mnch  hardened  by  the  action  of  the  air  and  sun. 
A  slight  wound  in  the  central  bud  is  fatal  to  the 
tree ;  but  the  hardened  trunk  is  capable  of  bear- 
iag  ooDsderable  injury  with  impunity. 

Cocoa  nut  trees  are  often  struck  by  lightning, 
which  frequently  kills  the  terminal  leaf-bud,  and 
thereby  occasions  the  death  of  the  tree.  This 
liee  never  changes  the  diameter  it  has  once  ac- 
quired. Should  any  circumstance  occur  capable 
of  retarding  the  growth  during  one  or  more 
years,  such  as  transplantation,  the  effect  is  very 
erident  in  the  stem  by  a  permanent  contraction  I 


in  its  diameter.  Immediately  above  these 
blighted  parts  small  roots  sometimes  protrude, 
but  they  seldom  extend  beyond  a  few  inches. 
Frequently  the  trunk  has  a  larger  diameter  at 
the  base  and  top  than  in  the  middle. 

The  wood  of  the  stem  is  composed  of  hard, 
flexible,  ligneous,  black  fibres,  united  by  a  soft 
brownish  cellular  substance,  capable  of  being  re- 
duced to  powder.  The  palms  have  in  the  inte- 
rior structure  of  their  trunks  no  analogy  witli 
other  trees.  Their  manner  of  growth  may  be 
compared  to  that  of  the  white  lily,  whose  stems, 
"  though  of  annual  duration,  are  formed  nearly 
on  the  same  principle  as  that  of  a  palm,  and  ai'e 
really  a  congeries  of  leaves  rising  one  above  an- 
other, and  united  by  their  bases  into  an  appar- 
ent stem."  In  habit  and  in  structure  they  re- 
semble the  ferns,  in  their  blossom  the  grasses, 
and  the  asparagi  in  their  mode  of  fructification. 
AH  the  palms  have  in  a  greater  or  less  degree  a 
spongy  structure.  The  cellular  substance  of  the 
Pycas  circinalis  (sago- palm)  is,  in  some  of  the 
islands  of  the  eastern  Archipelago,  manufactured 
into  the  nutritive  substance  called  sago,  or 
sagu, — a  word  which  is  said  to  mean  mecUin  the 
dialect  of  Amboyna.  The  Caryoia  urens  (ne- 
pery  tree)  yields  a  considerable  quantity  of 
fecula,  or  sago ;  but  in  Ceylon  this  substance  is 
not  extracted,  except  during  a  period  when  rice 
is  scarce.  Sago  is  easily  obt^ned  from  the  in- 
terior part  of  the  trunk  of  these  trees.  The  pro- 
cess consists  in  pounding  the  spongy  or  cellular 
texture  of  the  stem, — sometimes  erroneously 
called  the  pith, — and  washing  it  with  water, 
which  IB  strained,  to  separate  the  ligneous  fibres 
from  the  fecula.  Sago  is  grained  by  moistening 
the  flour,  and  presdng  it  through  a  sieve,  into  n 
shallow  iron  pot,  that  is  suspended  over  a  fire, 
by  which  means  it  assumes  a  globular  form.  In 
consequence  of  being  half-baked  during  the  pro- 
cess of  granulation,  it  may  be  kept  a  long  time 
without  undergoing  a  chemical  change.  Sago  is 
not  manu&ctured  in  Ceylon,  although  the  tree 
grows  there  in  abundance.  The  exterior  lamina 
of  the  stem  of  a  cocoa  nut  tree  is  always  mucli 
harder  than  the  interior. 

There  is  a  variety  of  this  palm  called  the 
King's  cocoa  nut,  the  fruit  of  which  has  a  bright 
yellow  colour.  Nuts  of  this  kind  contain  a 
great  proportion  of  fluid,  which,  on  account  of 
its  supposed  cooling  quality,  is  given  to  invalids, 
in  preference  to  that  of  the  common  nuts ;  but 
they  are  not  esteemed  so  good  as  common  nuts 
for  culinary  purposes. 

The  nut  known  by  the  name  of  the  Maldive 
cocoa  nut,  Gundira  (Singhalese,)  Sea  cocoa  nut. 
Double  cocoa  nut,  Nux  medica  (Borasstu  So- 
ehellensis),  is  the  produce  of  a  palm-tree,  which 
Rochon  tells  us  abounds  in  the  isle  of  Palms, 
one  of  the  Seychelle  islands,  but  nowhere  else. 
The  fruit  presents  an  appearance  of  two  thighs ; 
2  u 
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in  other  respeots  it  in  not  materially  different 
from  the  common  cocoa  nnt.  The  nnts  which 
are  occasioilaUy  found  at  the  Maldive  islands 
have  been  carried  there  by  currents  from  the 
place  of  growth. 

Great  medicinal  rirtnes  are  ascribed  to  this 
nut  by  the  indigenous  inhabitants  of  India,  both 
in  the  prevention  and  cure  of  diseaees.  The  ye- 
nereal  disease  is  supposed  to  be  radically  cured  by 
it.  Thunbeig  says,  it  is  deemed  a  sovereign  re- 
medy against  the  flux,  epilepsy,  and  apoplexy. 
Rochon  tells  us  that  it  was  not  uncommon  at 
one  time  to  see  them  sold  for  upwards  of  £400 
Sterling  each.  The  Emperor  Rodolph  the 
Second  could  not  procure  one  at  the  price  of 
4000  florins.  Some  of  the  wealthy  Indians  had 
cups  made  of  them,  which  they  omammted 
with  gold  and  precious  stones.  They  are  now 
more  generally  diffused  than  formerly,  and  con- 
sequently much  less  valuable.  Malte  Brun  in- 
forms us,  that  it  has  been  found  profitable  to 
cultivate  them  in  the  isle  of  France.  Many  of 
the  mendicants  In  Ceylon  have  nuts  of  this  kind, 
in  which  they  put  the  provisions  they  receive  in 
alms. 

The  tree  sometimes  bears  fruit  in  five  or  six 
years  from  the  time  it  is  tran^lanted  from  the 
seed-bed,  but  the  produce  is  rarely  abundant  be- 
fore the  eighth  or  ninth  year.  It  continues  to 
yield  fruit  for  uxty  or  seventy  years.  In  good 
soils,  and  particulariy  during  wet  seasons^  the 
tree  blossoms  every  four  or  five  weeks ;  henoe 
there  are  generally  fresh  flowers  and  ripe  nuts  on 
the  tree  at  the  same  time.  There  are  commonly 
from  five  to  fifteen  nuts  in  a  bunch;  and,  in 
good  soils,  a  tree  may  produce  from  eight  to 
twelve  bunches,  or  firom  eighty  to  100  nuts  an- 
nually. 

Cocoa  nut  trees  are  sometimes  much  injured  by 
several  species  of  the  Coleopterous  tribe  of  in- 
sects. They  excavate  a  hole  of  about  an  inch 
diameter  in  the  terminal  leaf-bud,  and,  when  the 
leaves  expand,  the  leaflets  appear  full  of  holes, 
as  if  they  had  been  perforated  with  shot  of  dif- 
ferent sizes.  In  consequence  of  the  injury  done 
to  the  bud  by  these  insects  the  trees  are  some- 
times killed.  The  larva  or  grub  of  one  of  the 
species  of  beetles  which  infest  cocoa  nut  trees  is 
called  TSicuma  or  Orugru  in  British  Guiana.  It 
is  about  two  or  three  inches  long,  and  throe 
quarters  of  an  inch  iu  diameter,  and  the  head  is 
black.  They  are  reckoned  a  great  delicacy  by 
wood-cutters  and  epicures  of  that  country ;  and 
they  are  generally  dressed  by  frying  them  in  a 
pan.  By  some  they  are  preferred  in  a  raw  state ; 
imd  after  seizing  them  by  the  black  head,  they 
are  dipped  in  lime  juice,  and  forthwith  swal- 
lowed. 

This  species  of  the  palm  fiunily  has  its  habi- 
tat in  intertropical  Asia,  Australia,  America,  and 
Africa.    It  is  by  some  authors  sdd  to  have  in 


ancient  times  been  cultivated  in  Arabia;  but 
Niebuhr  infonns  us  lihat  it  is  not  found  to  the 
north  of  Mocha.  like  all  other  equinoctial 
plants,  the  cocoa  nut  tree  becomes  less  laxariaut 
as  we  approach  the  tropics.  At  the  soggestioD 
of  Mr  Dunlop,  who  lately,  in  so  able  a  manner 
superintended  the  clearing  of  Saugor  island,  st 
the  estuary  of  the  Hooghly,  that  den  of  tigers  is 
likely  to  be  a  continued  grove  of  cocoa  trees. 
Saugur  lies  in  N.  Lat.  21''  30',  which  ii  peihqM 
as  fi&r  from  the  Equinoctial  line  as  that  speon 
of  palm  can  be  cultivated  with  advantage.  In 
the  neighbourhood  of  Lucknow,  which  lies  in 
N.  Lat.  26^  24',  the  cocoa  nut  tree  grows,  bnt  it 
does  not  produce  firuit.  As  the  cocoa  tree  seems 
to  require  for  its  perfection  a  mean  temperature 
of  not  leas  than  72^  Fahrenheit,  the  proper  cli- 
mate for  it  will  therefore  be  from  the  equator 
to  the  25th  parallel  of  ktitude,  and  in  the 
equinoctial  zone  to  an  altitude  of  about  2900 
feet.  This  general  statement  will  no  doubt  ad- 
mit of  some  qualification  in  regard  to  particnkr 
situations.  There  may  be  exposed  ^ts  within 
its  fiEivourite  climate,  where  the  fruit  will  not 
come  to  maturity,  and  warm  valleys  beyond  the 
above  limits,  where  the  tree  will  grow,  and  pe^ 
haps  produce  ripe  nuts.  The  ooooa  tree  oocn- 
piee,  therefore,  a  zone  of  26<'  of  latttade  on  both 
ndes  of  the  equator,  which  indudes  nearly  fow- 
fifths  of  Africa,  one-sixth  of  Asia,  one-third  of 
America,  and  excludes  Europe.  It  may  be  re- 
marked, that  trees  which  grow  in  the  immefiate 
neighbourhood  of  the  sea  are  muck  more  laxa^ 
iant  and  productive  than  those  which  are  plants 
inland  or  upon  elevated  situations.  The  osok 
of  this  d^generadoQ  is  not  very  evident 

The  oocoa  tree  is  much  cultivated  on  some 
parts  of  the  east  coast  of  America;  from  the 
river  St  Francisco  to  the  bar  of  l««manguape,or 
fit)m  about  7^  30'  to  10*  S.  Lst.,  being  abont 
ninety-four  leagues,  the  Branlian  «»*  ""^ 
few  interruptions  planted  with  cocoa  trees.  The 
small  ishmd  of  Itarmaraca,  which  is  only  tluee 
leagues  in  length,  yields  annually  sbout360,W' 
nuts.  But  perhaps  this  pahnb  no  idiewio»- 
tenavely  cultivated  as  in  Ceylon;  and  the  »»• 
lowing  rwnarks  regarding  its  products  are  in- 
tended more  immediately  to  apply  to  the  tree  as 
it  grows  in  that  island.  The  cocoa  tree  is  culti- 
vated both  in  the  intwior  of  Ce)don  and  along 
the  flat  country  adjoming  to  the  sea;  it  thnrci 
best,  however,  on  the  coast  of  the  south-iwst 
aspect  of  the  island,  or  from  Calpenteen  on  we 
north,  to  Dondrahead,  on  the  south.  Abonttte 
year  1813,  it  was  estimated  that  10,000,000^ 
grew  between  these  two  points,  and  since  tnw 
period  the  number  has  been  annually  "*^[^*"J' 
The  extent  of  coast  between  Dond^«d  aw 
Calpenteen  is  about  184  miles;  the  whole  or 
cuit  of  the  isLmd  is  764  miles.  Except  cnm*' 
mon,  the  products  of  the  cocoa  tree  fonn  *" 
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<hief  aUple  oommodities  of  Ceylon.  The  Mai- 
doT^  ialuMb  produce  great  qaantiiieB  of  cocoa 
nuts;  where  they  are  reckoned  to  be  the  price 
of  Jahonr.  In  Congo,  this  palm  ia  said  to  form 
one  of  the  greatest  blenings  in  nature. 

It  does  not  iq^pear  that  the  cocoa  tree  isneaiiy 
as  moi^  cuhiYited  in  the  West  India  islands  as 
in  the  eaat.  Mr  Stewart^  in  his  account  of  Ja- 
maica^  says^  howerer,  that  ^on  some  estates 
gxoTea  of  them  are  phmted,  and  an  oil  extracted 
from  ^em  to  light  the  works  during  crop-time. 
Oecaaionally  the  nuts  are  senred  out  to  the  slayes 
m  aa  artide  of  food." 

In  many  plaoesaloi^  the  coast  of  Ceylcm  cocoa 
t  tiBiTe  well  upon  the  sandy  soil  near  to  the 
\  hardly  any  other  plant  will  vegetate. 

\  eoeoa  grores^  through  which  the  eye  can 
iar  a  great  extent,  intermixed  with  the 
hnta  of  the  natiyes,  composed  entirdy  of  cocoa 
leaTCBy  imcm  a  Tsry  picturesque  object.  When 
tlie  trees  are  foil  grown,  the  bare  trunks  rise  like 
cohmuiB  of  from  sixty  to  100  feet  in  height,  whfle 
tlfte  hofixoiital  pinnated  leayes  interiace,  by  which 
» resemMes  the  long  aisles  and  Grothic 

I  of  a  cathedral:  above  these  arches  a  pro- 

L  of  fine  leafy  phnnes  rise  from  tiie  centre 
af  the  trees,  and  project  almost  perpendicularly 
towards  the  sky,  thereby  adding  greatly  to  the 
heauiy  and  Tariety  of  the  prospect.  About 
Unity  years  nioe,  the  colonial  goTomment  of 
C^kpQ  had  it  in  oontemplation  to  impose  a  tax 
upon  eoeoa  trees;  but,  in  consequence  of  the 
ationgly  marked  aversion  of  the  people  to  such 
a  measme,  the  plan  was  abandoned.  On  the 
Mahhar  coast^  cocoa  nuts  pay  a  land  tax  of  half 
a  famam  for  every  tree  that  is  in  full-bearing,  old 
weA  yoong  trees  bong  exempted  as  unproduc- 
tive. And,  at  MarzoucV,  in  northern  Africa,  a 
tax  of  one  dollar  k  levied  upon  every  200  trees 
ef  the  date  palm.  Ben  Ali  informs  us^  that  the 
king  of  Fezsan  imposesatax  upon  the  same  spe- 
caes  of  the  palm  tribe. 

The  cottages  of  the  inhabitants  are   always 
euptmnded  by  a  great  number  of  palm-trees 

partieulariy  of  the  cocoa  nut  palm ;  and 
)  ^ants  seem  to  thrive  best  which  are  situ- 
near  to  the  dwellings  of  the  inhabitants. 
This  circumstance  has  given  rise  to  an  observa- 
tion of  the  natives,  namely,  that  a  cocoa  nut 
tsee  driighte  in  omversation.  The  ashes  which 
fcsoli  from  the  burning  of  wood  for  culinary 
pnpoees^  is  a  more  probable  cause  of  the  luxur- 
iance of  the  trees  close  to  the  cottages,  as  the 
sweepingB  of  the  huts  are  generally  deposited  at 
the  foot  of  a  tree.  The  cluster  of  trees  which 
sammnds  a  hut  is  called  a  '*  toddy  tope"  by  the 
KagKdi.  The  word  top$  is  probably  derived 
frem  the  German  wmd  zafftn^  to  draw,  and 
hcnee  also  tap,  a  spout,  tiqwters,  and  ti^room. 
Tope  has  been  supposed  by  some  authors  to  be 
derived  from  our  word  eopff .    Pol-^oatie  signi- 


fies a  cocoa  nut  garden  or  plantation  in  the 
Singhalese  language.  It  has  been  already  stated 
that  the  Singhalese  almost  always  construct 
their  huts  under  the  dense  shadow  of  palm-trees 
of  different  kinds.  This  comfortable  mode  of 
defending  habitaticms  from  the  direct  influence 
of  an  ardent  sun,  seems  to  have  in  ancient  times 
been  practised  in  Judea  (Judges  iv.  5,)  and  it 
is  very  generally  adopted  in  all  coimtries  where 
the  palm  fomily  is  found  to  thrive. 

When  very  young,  the  fruit  is  called  bellaca 
by  the  inhabitants  of  the  Malabar  coast,  who 
speak  the  Tamool  language,  and  coquinhas  by  the 
Portuguese ;  Singhalese,  kooroomba.  When  fiilly 
filmed,  but  with  a  soft  pulp,  it  is  called  elani  by 
the  Tamools,  in  Portuguese  lania.  When  a 
LtUe  firmer,  it  is  called  tenga  in  the  Tamool 
language,  and  eoquo  in  the  Portuguese.  The  ma- 
ture nut  is  called  cotta  tmga  by  the  Malabars, 
and  coquo  iieco  by  the  Portuguese.  In  the  Sing- 
halese language,  the  nut  is  called  poL  The  term 
cocoa,  by  which  this  palm  and  its  fruit  is  dis- 
tinguished, is  said  by  several  authors  to  be  of 
Portuguese  origin.  Bauhui  tells  us,  that  cocoa, 
or  eoquhen^  is  derived  from  the  three  holes  at  the 
end  of  the  nut,  giving  it  the  resemblance  of  a 
Cereopithecus,  a  species  of  monkey.  St  Pierre, 
in  his  Harmonies  of  Nature,  says,  that  a  cocoa 
nut,  stripped  of  its  pericarp,  bears  an  exact  re- 
semblance to  the  head  of  a  negro.  Piso  asserts, 
that  the  term  cocoa  has  been  applied  to  the  tree, 
on  account  of  the  sound  emitted,  when  air  is 
Uown  into  one  of  the  holes  of  the  nut,  having  a 
resemblance  to  the  voice  of  an  ape.  The  Portu- 
guese name  for  a  monkey  is  macaeoy  or  maeoco. 
There  is,  however,  little  doubt  that  cocoa,  is  de- 
rived from  the  Greek  word  «*«•#,  a  seed,  or  berry, 
Uees.  Cocoa  nut  trees  are  sometimes  found 
growing  on  low  flat  coral  islands,  owing,  probably, 
to  the  accidental  circumstance  of  the  nuts  which 
may  have  dropped  into  the  sea  being  thrown  upon 
land  by  the  waves,  and  hence  a  cocoa  nut  tree 
often  becomes  a  useful  beacon  to  the  mariners, 
by  pointing  out  the  situation  of  rocks  little 
above  the  water's  edge.  No  plant  seems  to  ve- 
getate sooner  on  the  newly  formed  islands  of 
coral  which  are  so  frequent  in  some  of  the  seas 
within  the  tropics,  than  the  cocoa  nut  tree.  By 
fidling  into  rivers,  the  nuts  are  often  conveyed 
to  the  ocean,  and  by  this  means  they  are  disse- 
minated to  widely  distant  countries. 

Boots.  This  part  of  the  tree  is  sometimes 
masticated  by  the  natives  in  place  of  the  areca 
nut.  The  Brazilians  make  ba^ets  of  the  small 
roots. 

Wood,  The  hard  woody  shell  or  crust  of  the 
trunk  is  employed  by  the  natives  in  making 
drums,  and  in  the  construction  of  their  huts,  &c. 
It  is  also  much  employed  fn*  making  gutters. 
Towards  the  base  of  the  trunk  the  wood  is  re- 
markably hard,  and  admits  of  a  high  polish.    A 
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transverab  section  of  this  part  of  the  tree,  when 
well  polished  and  varnished,  has  a  lapide- 
0U8  gloss  and  beauty,  which  rival  those  of  an 
agate.  It  Is  sometimes  set  in  the  lid  of  mlver 
snuff-boxes,  in  the  same  manner  as  jeweUers  oc- 
casionally fix  agates  or  cornelians ;  and  might  be 
found  highly  useful  in  ornamental  cabinet-work. 

Reticulated  Cloth,  In  some  parts  of  the 
world,  it  is  said  a  kind  of  cradle  or  couch  for 
young  infants  is  made  of  the  reticulated  sub- 
stance formed  at  the  base  of  the  leaf.  In  Cey- 
lon it  is  there  chiefly  employed  as  an  instru- 
ment of  filtration,  for  straining  the  sweet  juice 
which  is  extracted  from  the  flowering  spathe  of 
this  tree^  The  Reverend  Mr  Cordiner,  in  his  ac- 
count of  Ceylon,  asserts,  that  it  '^is  manu&c- 
tured  into  a  durable  sackcloth,  called  pmi^, 
which  is  used  in  making  bags  for  transporting 
grain,"  &c. ;  and  Captam  Percival  says,  that  it 
is  manufiictured  into  a  coarse  cloth  called  ffrin- 
iakken  (gafija  sakken)  or  gunny-cloth.  Their 
statements  are  erroneous;  gunny-cloth  is  chiefly 
made  of  hemp.  Gunny  or  Groni  is  not  impro- 
bably a  corruption  of  ganja,  the  Hindostanee 
name  of  the  hemp-plimt,  (oannabii  sativa.J 
Goni  cloth  is  also  made  from  the  Agave  Ameri- 
cana. Sacks  made  of  goni  cloth  are  called 
punny-hags  by  the  Englic^and  ganfa  takken  by 
the  Dutch. 

Buds.  The  unexpanded  leaves  or  terminal 
leaf-bud  is  occasionally  eaten  by  the  Europeans 
as  well  as  by  natives.  When  boiled  it  is  tender, 
and  forms  a  good  substitute  for  cabbage.  The 
natives  sometimes  preserve  it  in  vinegar,  and  eat 
it  as  a  pickle.  It  may  be  observed,  that  the  troe 
dies  when  this  part  is  removed. 

IVonds  or  Leaves.  Many  of  the  indigenous 
inhabitants,  as  well  as  natives  of  Europe,  thatch 
their  houses  with  cocoa  nut  leaves,  by  the  Singha- 
lese called  polattUy  and  sometimes  eadjans.  The 
latter  term  haa,  we  believe,  a  Malay  origin.  To 
prepare  eacffant^  the  stipe  or  central  ligneous  por- 
tion of  the  leaf  is  divided  longitudinally ;  the 
leaflets  of  each  half  are  then  interwoven,  by 
which  means  they  are  adapted  for  a  variety  of 
uses.  In  this  state  they  are  employed  to  thatch 
cottages,  to  shelter  young  plants  from  the  scorch- 
ing rays  of  the  sun,  to  construct  fences,  to  form 
the  ceiling  of  rooms,  and  to  make  baskets  for 
canying  fruit,  fish,  &c.  Sometimes  baskets  are 
made  of  palm  leaves,  so  close  as  to  serve  the  pur- 
pose of  buckets  to  draw  water  from  deep  wells. 
In  the  Maldive  islands,  bonneta^  a  species  of  fish, 
is  preserved  by  a  process  in  which  cocoa  leaves 
are  employed.  The  process  consists  in  removing 
the  back  bone,  and  la3ring  the  fish  in  the  shade, 
occasionally  sprinkling  it  with  sea  water.  After 
a  certain  period  has  elapsed,  the  fish  is  wn^ped 
up  in  cocoa  nut  leaves,  and  buried  in  sand,  where 
it  becomes  hard.  Fish  thus  prepared  is  known 
in  Ceylon,  and  perhaps  over  all  India,  by  the 


name  of  eummelmui.  The  pieces  of  Uub  fish 
brought  to  the  market  have  a  horny  haidness. 
It  is  rasped  upon  rice  to  render  it  savouiy.  The 
inhabitants  of  several  of  the  South  sea  islaDds 
manu&cture  a  kind  of  mask  or  visor  of  the  learn 
of  the  cocoa  nut  tree,  to  defend  their  &oeB  ftm 
the  scorching  rays  of  the  sun ;  and  this  kind  of 
armour  is  said  to  have  a  somewhat  pleasing  umI 
graceful  appearance  when  worn  by  yoimg  per- 
sons. 

The  unexpanded  leaves  are  employed  to  flhow 
marks  of  respect  to  persons  in  power.  When 
the  governor  or  chief  justice  travels,  lines  made 
of  the  stems  of  creeping  plants  are  stretched  aloog 
on  each  side  of  the  road,  about  three  or  four  feet 
from  the  ground.  Upon  these  lines  young  pafaa 
leaves  are  suspended.  The  head  dvU  servant  of 
a  district  may  command  the  inhabitants  under 
his  immediate  control  to  ornament  the  road  along 
which  he  passes;  but  he  is  not  warranted  in 
claiming  this  mark  of  attention  beyond  his  own 
district. 

The  immature  leaves  of  the  cocoa  nnt  tree  hsTe 
a  fine  yellow  colour  and  a  beautiful  texture,  re- 
sembling fine  leather  or  satin.  In  some  parts  of 
Ceylon,  the  natives  evince  great  taste  m  ona- 
menting  triumphal  arches,  as  also  ball  rooms, 
and  similar  places  of  public  resort,  with  the 
leaves  of  this  tree,  and  some  remarkably  beauti- 
ful species  of  moss.  Ab  the  young  leares  are 
translucent,  they  serve  to  make  lanterns,  in  the 
construction  of  which  many  of  the  inhabitanta 
are  very  dexterous. 

The  practice  of  showing  respect  to  individuals 
by  means  of  the  branches  of  p(dm  trees  appeals  to 
be  very  ancient.  See  Matt.  xxi. 8;  Mark  xL8; 
John  xii.  13.  The  foliage  of  the  pahn  tribeof 
plants  has  been  in  many  countries  considered  an 
emblem  of  joy  and  victory ;  and  hence  the  word 
palm  is  sometimes  employed  as  a  synonym  of 
victory  and  triumph.  See  Lev.  xxiii.40.  It» 
remarkable  that  a  wiinilAr  mode  of  showing  re- 
spect, by  **  waving  palm  branches,"  prerafled 
among  ^e  aborigines  of  America  when  it  wss 
discovered  by  Columbus.  In  ancient  times, 
when  pilgrims  resorted  to  Palestine,  they  com- 
monly returned  bearing  palm  leaves ;  on  this  ac- 
count they  were  denominated /w/jm^yv.  Captain 
Lyon,  when  describing  the  amusements  of  the 
natives  of  some  parts  of  northern  Afiica,  infonns 
us,  that  the  dancers  "were  directed  by  an  old 
woman,  with  a  torch  in  one  hand,  and  a  long 
palm  branch  in  the  other,  and  sung  in  choroi 
verses  which  she  repeated  to  them."  In  tw 
island  of  Otaheite,  the  female  inhabitants  wear 
bonnets  constructed  of  the  leaflets  of  the  cocoa. 

The  leaflets  are  sometimes  used  to  write  upon, 
and  the  instrument  employed  to  make  the  im- 
pression is  an  iron  stylus,  the  pen  of  the  wnp- 
tures.  The  stylus  was  used  by  the  Romans  ii> 
write  on  waxen  tables,  leather,  &c   Thelea\-€i 
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of  tlie  palmyra  (h(»r<ususJkU>elU/6rmis)y  or  tali- 
pot (eoryjAa  unhraeulifarajy  are,  however,  much 
inore  fiicqnently  employed  for  this  purpose.  Con- 
traetB  and  otho-  kg^  instraments  are  often  en- 
8;raTen  upon  tablets  of  copper,  similar  in  shape 
to  a  slip  of  the  talipot  leaf,  which  have  occasion- 
ally a  border  of  sUver  or  gold.  An  allusion  is 
made  to  the  practice  of  writing  upon  tablets  in 
laa.  XXX.  8y  and  Hab.  iL  2.  Palm  leaves,  when 
th^  are  prepared  to  receive  the  impression  of 
the  styfaia,  are  called  oQaks,  The  natives  write 
letters  to  one  another  upon  ollahs,  which  are 
neatly  rolled  up,  and  sometimes  sealed  with  a  little 
gnm-Iac ;  in  this  manner  they  pass  through  the 
poot-office.  During  the  operation  of  writing, 
the  leaf  is  supported  by  the  left  hand,  and  the 
letters  aeratched  upon  the  sur&ce  with  the  stylus. 
Tnatwid  of  moving  the  hand  with  which  they 
write  towards  the  right,  they  move  the  leaf  in  a 
eontncry  direction,  by  means  of  the  thumb  of  the 
left  hand.  To  render  the  characters  more  legible, 
the  engraved  lines  are  frequently  filled  by  be- 
anearing  the  leaf  with  firesh  cow  dung,  which  is 
tinged  black,  by  robbing  the  lines  over  with  co- 
eoa  nnt  oil,  or  a  mixture  of  oil  and  charcoal  pow- 
der. Hie  natives  can  write  standing  as  well  as 
walking,  and  they  rarely  use  tables. 

Fahn  leaves,  and  perhaps  the  leaves  of  trees 
that  do  not  belong  to  this  natural  class,  were 
Buieh  naed  by  the  ancients  as  writing  materials; 
henoe  the  word  ^<0<^(of  a  book)  is  synonymous 
with  that  of  a  tree. 

Baskets  for  catching  fish,  shrimps,  &c.,  are 
made  of  the  ligneous  ribs  of  the  leaflet.  The 
aaane  substance  is  employed'  by  the  natives  for 
naay  of  Uie  purposes  for  which  we  use  pins.  A 
bundle  of  these  ribs  is  in  universal  use,  as  a  broom, 
to  sweep  the  cottages ;  and  when  an  European 
asks  for  a  tooth-pick,  his  servant  brings  him  a 
portion  of  one  of  these  fibres.  I  am  informed, 
that  they  have  lately  been  recommended  to  be 
employed  as  a  nucleus  for  bougies.  The  South 
•ea  islanders  make  the  teeth  of  combs  for  the 
kair  of  Uiis  part  of  the  leaf . 

In  a  domestic  state,  elephants  are  fed  chiefly 
vpon  cocoa  nnt  leaves;  and  Uus  animal  evinces 
■luch  sagacity  in  separating  the  elastic  woody 
fibre  from  the  thinner  maigin  of  the  leaf. 

For  temporary  purposes,  cadjan  houses  are  fre- 
quently constructed,  both  by  natives  and  Euro- 
peaas.  During  the  insurrection  in  the  Kandy- 
aa  country  in  1818,  almost  all  the  sick  were  ao- 
eommodaied  in  cadjan  hospitals.  Except  the 
frame  work,  every  part  of  the  house,  walls,  and 
roo^  is  formed  of  cocoa  nut  leaves,  and  they  are 
eapable  of  resisting  all  kinds  of  weather  for  a 
year  or  more. 

To  prevent  thieving,  the  owners  of  topes  fre- 
quently fix  a  cocoa  nut  leaf  along  the  stems  of 
the  fruit  trees.  As  the  leaf  rustles  much  when 
touched,  a  thief  is  cautious  of  ascending  the 


trunk  of  the  tree  lest  he  should  alarm  some  of 
the  inmates  of  the  neighbouring  huts.  Thun- 
berg  mistook  the  use  of  these  leaves,  and  sap- 
posed  that  they  supplied  **  the  place  of  ladders, 
by  means  of  which  the  natives  could  climb  up 
and  gather  the  fruit." 

In  warm  climates  it  is  customary  to  travel 
during  night,  with  the  view  of  avoiding  the  in- 
fluence of  an  ardent  sun.  Torches  then  become 
necessary,  and  cocoa  nut  leaves  are  chiefly  em- 
ployed for  this  purpose.  By  tying  the  leaflets 
close  to  the  centre  rib  of  a  leaf,  the  ignition  is 
prevented  firom  being  too  rapid.  Torches  of  co- 
coa nut  leaves,  commonly  denominated  ehwls, 
fooloo  aUUf  Singhalese),  are  in  constant  use,  to 
obstruct  the  inroads  of  wild  beasts  upon  culti- 
vated fields,  more  particularly  of  elephants.  In 
the  interior  of  Ceylon,  every  field  under  culti- 
vation must  be  watched  during  night,  to  prevent 
the  depredations  which  would  be  made  upon  the 
crops,  were  these  animals  to  have  free  ingress. 
When  burned,  the  cocoa  nut  tree,  especially  the 
leaves,  affords  a  laige  proportion  of  potash, 
whence  the  washermen  procure  all  the  potash 
they  require  by  the  incineration  of  different  parts 
of  the  tree.  Soap  is  very  little  used  by  the  na- 
tive washermen  in  Ceylon. 

Boats  are  rowed  with  the  centre  rib  of  the 
leaf,  in  which  operation  it  forms  a  substitute  for 
paddles.  The  end  of  this  part  of  the  leaf,  when 
well  bruised,  and  thereby  converted  into  a  brush, 
is  used  for  a  variety  of  purposes,  such  as  white- 
washing houses,  &c. 

In  British  Guiana,  the  natives  make  a  species 
of  JEollasx  harp  of  the  stipe  of  the  leaf  of  a  cocoa 
nut  tree;  and  some  tribes  split  the  stipes,  and 
after  rendering  the  slit  portions  very  thin,  they 
are  attached  together  laterally  by  means  of  their 
silky  grass,  thereby  forming  a  sail  for  canoes. 

Flower  and  FrmL  The  spaihs^  or  fibrous  cov- 
ering of  the  blossoms,  are  inflammable ;  on  that 
account  they  aie  often  employed  as  torches;  and 
in  some  parts  of  India  they  are  soaked  in  water, 
and  converted  into  coarse  cordage,  with  which 
the  thatch  of  houses  is  tied.  In  the  South  sea 
islands  it  is  employed  in  a  green  state  by  females 
as  an  apron,  or  substitute  for  a  petticoat. 

Many  useful  products  are  derived  from  the 
flower  and  fruit  of  this  tree.  By  a  peculiar 
manipulation  the  flower  yields  a  rich  saccharine 
juice,  which  is  convertible  into  arrack  or  sugar. 
The  word  arraeij  arak^  rack^  is  probably  a  cor- 
ruption of  the  Arabic  word  wruq  or  urak,  a  gen- 
eral name  for  distilled  spirits.  Uruq^  more  or 
less  corrupted,  is  employed  along  the  northern 
coasts  of  Afirica,  including  Egypt,  over  all  Asia 
with  its  islands,  and  even  in  Uie  north  and  east- 
em  parts  of  Europe,  to  denominate  spirits.  Raki 
is  made  at  Constantinople  firom  the  skin  of  grapes 
when  the  juice  has  been  expressed  for  wine.  It 
is  rendered  aromatic  with  angelica,  and  a  portion 
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of  gum  mastich  is  dissolved  in  it.  In  the  neigh- 
bourhood of  Hennanstadt  it  is  distilled  from 
prunes.  The  Rakia  of  the  coast  of  Dalmatia  is 
also  drawn  from  the  husks  of  the  grape,  mixed 
with  aromatics ;  and  a  similar  word  is  employed 
hj  the  mountain  Tartars  to  distinguish  an  in- 
toxicating liquor  from  sloes,  dog-berries,  elder- 
berries, wild  grapes,  plums,  &c.  Arrack  is  also 
made  from  milk.  "  Ariki  or  Arki;  this  the  Tar- 
tars and  Calmucks  call  the  brandy  which  they 
distil  from  mare's  or  cow's  milk.  They  put  the 
milk  in  raw  ox-hides,  sewn  into  bags,  and  then 
let  it  grow  sour  and  thick.  They  afterwards 
shake  it  so  long  till  a  thick  cream  settles  on  it;, 
this  they  take  off  and  dry  it  in  the  sun,  and 
treat  their  guests  with  it,  and  the  sour  milk  they 
either  drink  or  distil  the  said  brandy  from  it. 
The  sour  milk  which  they  diink  they  call  ku- 
misse,^* — (StMenbur^s  Account  of  Siberia  and 
T^/rtofy.)  From  the  veary  extended  use  of  the 
corruption  of  the  word  wruq^  designating  ardent 
spirits,  we  may  infer,  that  the  art  of  distillation 
was  discovered  in  Arabia,  and  thence  dissemi- 
nated over  the  old  wdrld. 

Sweet  juice  is  extracted  from  the  unexpanded 
flowe'  in  the  following  manner :  A  man,  in  col- 
loquial language  called  a  '*  toddy  drawer,"  cuts 
off  the  point  of  the  spadix,  and  ties  the  stump 
firmly  round  with  a  ligature.  It  is  then  daUy 
beaten  with  a  stick,  which  operation  is  supposed 
to  determine  the  sap  to  the  wounded  part.  Un- 
der this  management,  the  juice  begins  to  flow  in 
a  few  days  from  the  cut  surfece  of  the  flower,  and 
is  carefiiUy  collected  in  an  earthen  vessel,  which 
IS  suspended  from  the  spathe.  A  thin  portion 
of  the  flower  and  spathe  is  sliced  off  daily,  and 
the  end  of  the  stump  is  bound  with  a  ligature. 
A  good  healthy  blossom  will  give  from  two  to 
four  English  pints  of  sweet  juice  daily,  and  some 
flowers  will  continue  to  yield  juice  for  about 
four  or  five  weeks.  Hence  there  are  frequently 
two  spathes  on  one  tree,  yielding^  toddy  at  the 
same  time. 

The  mode  by  which  a  toddy  drawer  ascends 
the  tree  is  as  follows :  He  takes  the  dried  stem 
of  a  creeping  plant,  and  forms  it  into  a  circle  of 
about  a  foot  diameter,  into  which  he  puts  his 
feet.  He  then  raises  himself  up  a  little  on  the 
stem  of  the  tree,  by  means  of  his  hands,  and  sub- 
sequently supports  his  whole  weight  upon  the 
feet  and  the  connecting  ligature.  By  the  alter- 
nate motion  of  his  hands  and  feet,  he  reaches  the 
top.  The  ordinary  implements  of  a  toddy 
drawer  are,  the  shell  of  a  large  gourd,  capable  of 
containing  several  pints  of  sweet  juice,  and  a 
broad  knife,  which  he  suspends  to  a  belt  tied 
round  his  waist.  In  Bombay,  the  stem  is  some- 
times notched  on  each  side,  to  enable  the  toddy 
drawer  to  ascend  the  tree.  The  more  common 
mode  of  ascent  is  there  performed  by  putting  a 
piece  of  cloth  loosely  round  the  body  of  the 


toddy  drawer  and  the  trunk  of  the  tree.  Under 
these  circumstances,  he  presses  the  soke  of  the 
feet  dose  to  the  stem,  while  h^at  the  same  time 
raises  the  encircling  band,  and  thereby  guns  the 
ascent  of  a  few  inches  at  a  time. 

But  when  it  is  intended  to  draw  juice  from  s 
**tope"  or  cluster  of  trees,  the  toddy  drawer 
connects  the  heads  of  a  great  number  of  trees, 
by  means  of  the  stems  of  creeping  plants,  of  whidi 
a  great  many  grow  in  Ceylon.  In  some  districts, 
coir-rope  is  used  in  place  of  these  creepers.  The 
toddy  drawer  selects  a  tree  of  easy  access, nearto 
the  centre  of  the  tope,  the  trunk  of  which  he 
surrounds  with  a  number  of  bands  made  of  some 
creepers,  each  at  about  a  foot  distance.  He  then 
ascends  by  means  of  these  bands,  and  passes 
along,  from  tree  to  tree,  upon  the  connectini 
stems,  assisted  by  the  horizontal  leaves,  coDect- 
ing  as  he  proceeds  the  sweet  juice,  whick  he 
pours  into  the  shell  of  the  gourd  suspended  from 
his  waist,  and  conveys  it  to  the  ground  by  means 
of  a  line.  The  gourd  is  emptied  by  a  person  on 
the  ground,  and  drawn  up  by  the  man  on  the 
tree  to  be  filled. 

Juice  is  seldom  drawn  from  a  cocoa  nut  tope 
above  six  or  seven  months  at  a  time,  as  this  ope- 
ration is  supposed  to  exhaust  the  trees.  Daring 
the  intervening  period,  nuts  are  produced. 

Toddy.  This  is  the  name  given  by  the  Eng- 
Ibh  to  the  sweet  juices  which  are  extracted  from 
the  different  species  of  the  palm  tribe,  including 
that  of  the  cocoa  nut  tree.  It  is  perhaps  a  cor- 
ruption of  toH  or  tor«»,  the  Mussubnan  name  of 
the  juice  of  the  Pahnyra  palm,  of  which  tor  or 
tal  is  the  Sanscrit  name.  72a,  which  literally 
means  juice,  is  the  Singhalese  name  of  the  flmd 
extracted  from  the  flower  of  a  cocoa  nut  tree. 
Sometimes  it  is  called  mee-ra  (honey  or  sweet 
juice),  when  prepared  for  making^«y«  Among 
the  inhabitants  of  the  maritime  provinces  of 
Ceylon,  it  is  frequently  denominated  mi^  whkh 
is  said  to  be  a  Sanscrit  word.  With  the  above 
explanation,  the  words  toddy ^  m,  m«-r<JS  ^^ 
suriy  may  be  used  synonymously.  Fresh  drawn 
juice  is  sweet,  and  has  a  peculiar  flavour,  incon- 
sequence of  some  extractive  matter  it  contains; 
and,  in  general,  it  operates  as  a  laxative.  When 
it  is  intended  to  distil  arrack  from  suriy  the  toddy 
drawers  seldom  change  or  clean  the  pots  into 
which  it  b  received,  hence  the  juice  soon  fe^ 
ments,  and  emits  an  acid  smell.  In  a  half-fer- 
mented state,  sun  is  much  relished  by  some 
Europeans.  When  it  has  become,  by  fennoita- 
tion,  highly  intoxicating,  the  European  soldiery 
and  the  dissipated  portion  of  the  natives,  drink 
it  freely.  To  render  this  beverage  acrid,  the  sol- 
diers occasionally  add  green  MUies  f  Ci^MWWi 
/rtOescmsJ  to  it. 

Is  it  not  very  probable  that  the  "  strong  drinT 
mentioned  in  scripture  was  mee-ra,  drawn  fro" 
the  flower  or  terminal  bud  of  some  of  the  pahn 
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tribe,  perhaps  the  date  tree— palm  wine.  In 
KTeial  of  the  Onmtal  languages  there  appears 
to  be  an  intimato  connection  between  the  words 
which  designate  honey,  sugar,  sweetness,  and 
ths  jnioeef  pbntaof  thepahn  fiunily.  Meeyin 
the  Sin^ialeae  language,  means  honey,  sweet; 
and  the  toddy  or  juioe  extracted  from  palm  trees 
b  caDed  sMS-fti.  Juioe  dmwn  from  the  flower 
of  the  sago  pafan,  is  by  the  Malays  denominated 
amr  (water)  m^mst.  As  the  word  tofftter  appears 
to  be  only  a  slight  alteiation  from  the  Sanscrit 
adjeetiTe  implying  noooT,  aer  taguw  will  there- 
fim  literally  mean  sweet  watery  or  the  sweetest 
mtfir.  In  the  Javanese  language,  the  juice  of 
the  gomati  pafan  is  called  lageny  which  means 
the  sweet  m&t>erial  by  distinction.  We  learn 
from  Shaw,  that  the  Hebrew  word  rendered 
Aoacpr  in  scriptore,  is  by  some  commentators  sup- 
posed to  denominate  the  sweet  juioe  procured 
from  pafan  trees,  as  well  as  the  lumey  of  bees. 
He  idb  us  thai,  in  Barbary,  the  sweet  juice  ex- 
tncted  from  data  palms  is  called  dipse;  and 
that  diiee  or  dipee^  which  is  a  Hebrew  word,  is 
goieraDy  tnnslated  hmey  in  the  Old  Testament 
Dr  Hosdey,  in  his  Trctttise  upon  Sugar,  &c., 
mj%  that  the  stnmg  drink  of  the  scripture  was 
ofled  tkeew'y  a  word  which  likewise  means  m- 
tnmffofim.  This  word  ^^ecar  does  not  differ 
mah  in  wraciation  from  the  Sanscrit  adjective 
inlying  sweet;  and  it  rery  closely  resembles 
the  Malay  name  of  the  intoxicating  toddy  of  the 
«9&  palm  faer  saguer,)  Dr  Moscley  concludes 
hii  disquisition  on  the  strong  drink  of  the  Oid 
tbtameot  by  saying,  ^  What  sottish  liquor  j^U- 
m-  waa,  no  pcaon  knows.  It  was  probably 
aa^  from  grain,  perhaps  from  honey.  Our 
tem  qfdtty  wliidi  exclusively  implies  the  fer- 
Bnted  j«ioe  of  apples,  is  supposed  by  DrClarke 
to  be  derived  from  the  Hebmr  word  t JWoor,  de- 
w^tiaas^**  mrem§  iri/nkP  St  Jerome  says,  any 
MtoTJcaHng  Uquor  obtains  the  denomination  of 
mker  or  jJmr,  whether  it  be  made  of  com, 
ip^es  honey,  dates^  or  fruits  of  any  kind.  Sk&' 
car  seems  to  have  become  skmra  (Latin),  after- 
varis  eompted  into  sUdere^  hence  q^xiar. 

**  It  is  uMsl  for  persons  of  respectability  in 
Bttfaaiy  to  entertain  their  guests  on  festive  oo- 
eHioos  with  the  honey  or  dipse  of  the  palm  tree. 
Hub  they  proeuie  by  cutting  off  the  head  or 
oowB  of  one  of  the  more  vigorous  plants,  and 
Hooping  the  top  of  the  trunk  into  the  shape  of 
a  basiD,  where  the  sap  in  asooiding  lodges  itself 
at  the  nie  of  three  or  four  quarts  a-day  during 
the  fint  week  or  fortnight;  after  this  the  quan- 
tity daily  diminishes;  and  at  the  end  of  six 
weeks,  <v  two  months,  the  juioes  are  entirely 
coosomed ;  the  tree  becomes  dry,and  serves  only 
&r  timber  or  fire-wood.  This  liquor,  which  has 
•  more  lusdous  sweetness  than  honey,  is  of  the 
coDBistence  of  a  thin  syrup,  but  quickly  grows 
tart  and  ropy,  acquiring  an  intoxicating  quality ; 


and  giving  by  distiUation  an  agreeable  8]*irit. 
This  is  called  Ardky  by  the  natives,  and  is  tliu 
pahn  wine  of  the  ancients." 

The  suri  pots  are  sometimes  visited,  and  the 
contents  carried  off  during  night.  To  detect  the 
thie^  the  leaves  of  a  species  of  datura  are  occa- 
sionally put  into  some  of  the  pots.  By  means 
of  the  highly  intoxicating  effect  of  this  com- 
pound, the  marauder  is  often  discovered.  On 
the  Coromandel  coast  the  retailers  of  toddy  some- 
times rub  the  inside  of  the  pots  with  the  seed 
vessel  or  leaves  of  this  highly  poisonous  plant, 
to  increase  the  intoxicating  influence  of  toddy. 

Arrack  may  be  distilled  from  suri  the  same 
day  it  is  drawn ;  but  sometimes  this  operation  is 
delayed  for  a  few  days,  without  diminishing  the 
quantity,  or  injuring  the  quality  of  the  spirit. 
The  process  of  distillation  is  carried  on,  in  the 
maritime  provinces,  in  copper  stills ;  but,  in  the 
Kandyan  joovinces,  earthen  vessels  are  chiefly 
employed.  Suri  yields,  by  distillation,  about 
one-eighth  part  of  proof  spirit.  Arrack,  when 
well  prepared,  is  clear  and  transparent:  gene- 
rally, however,  it  is  slightly  straw-coloured.  It 
has  a  peculiar  flavour,  no  doubt  depending  upon 
an  essential  oil  which  rises  from  the  suri  during 
distillation.  Many  of  the  small  distillers  allow 
the  toddy  to  run  into  acetous  fermentation  be- 
fore the  process  of  distillation  commences,  to 
which  circumstance  may  be  attributed  the  fr^ 
quent  existence  of  a  small  portion  of  acetic  ethw 
in  the  Ceylon  arrack.  Arrack  is  issued  to  the 
soldiers  in  Indiaaspart  of  the  established  ration; 
and  the  seamen  belonging  to  the  Royal  Navy  in 
the  Indian  seaa  ore  furnished  with  this  spirit  in 
place  of  rum. 

Ceylon  exports  annually,  and,  for  the  most 
part  to  the  presidencies  of  Bengal,  Madras,  and 
Bombay,  from  (MKM)  to  flOOO  lexers  of  arrack, 
each  oontainiog  150  gallons.  The  custom  duty 
on  the  exportation  of  arrack  amounts  to  twenty 
per  cent,  ad  tahrem;  and  in  1813,  the  Madras 
government  imposed  an  excise  duty  of  440  per 
cent,  upon  Ceylon  manuflietured  spirits.  The 
prime  cost  of  arrack  in  Ceylon  varies  from  8d.  to 
lOd.  per  gallon.  It  is  stated  by  Mr  Bartolacci, 
that  arrack  distilled  at  Batavia,  is  sold  in  India 
from  ten  to  fifteen  per  cent,  cheaper  than  that 
brought  from  Colombo,  the  Ceylon  arrack  being 
considered  supoior  to  the  Javanese.  In  Eng- 
land, this  spirit  has  brought  as  hi^  a  price  as 
from  five  to  six  shillings  per  gallon. 

Rajah  Sri  Wickreme  Rigah,  the  king  of 
Eandy,  who  was  deposed  in  1815,  like  his  pre- 
decessors, prohibited  the  distillation  of  arrack  in 
the  interior  of  the  island  of  Ceylon,  except  a 
small  quantity,  which  was  prepared  in  the  royal 
lahoratory,  for  the  use  of  sick  elephants  belong- 
ing to  the  maha  viharey  or  great  temple,  and  to 
be  employed  in  the  manufacture  of  gunpowder. 
Spirits  is  a  favourite  remedy  in  India  for  ele- 
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pliants  and  horses,  when  they  are  supposed  to 
be  sick.  From  the  namber  of  empty  cherry- 
brandy  bottles  found  in  the  king's  palace,  when 
the  British  troops  captured  Kandy,  it  was  in- 
ferred that  he  occasionally  indulged  in  the  use 
of  spirits,  when  they  were  so  £u*  diaguiaed  or 
medicated  as  to  enable  him  to  escape  the  scandal 
of  his  subjects. 

Batavian  arrack  is  made  from  a  mixture  of 
molasses,  palm-wine,  and  rice,  in  the  following 
proportions : 


Molasses, 

Toddy  (palm-wioey 

Rioe,     . 


62  parte. 

3  ditto. 

85  ditto. 


100  parts  of  these  matenab  yield  28^  of  dis- 
tilled proof  arrack. 

The  rice  is  first  boiled ;  after  cooling,  a  quan- 
tity of  yeast  is  added  to  it,  and  pressed  into 
baskets.  In  this  condition,  it  is  then  placed  oyer 
a  tub  or  tubs,  for  eight  days,  during  which  time 
a  liquor  flows  abundantly  from  the  mixture.  At 
the  end  of  that  time,  the  liquor  which  has  sub- 
sided is  added  to  a  mixture  of  molasses  and  palm- 
wine.  The  mixture  remains  in  a  small  vessel 
for  one  day  only,  when  it  is  removed  into  large 
fermenting  vat^  in  which  it  remiuns  for  seven. 
The  hquor  is  finally  removed  into  the  still ;  and, 
according  to  the  number  of  distillations  it  un- 
deigoes,  becomes  arrack  of  the  firsts  second,  or 
third  quality  in  commerce.  The  above  account 
of  the  preparation  of  arrack  is  extracted  fr^m 
Mr  Crawfurd's  woric  on  the  Indian  Archipelago. 
Mr  Marsden  informs  us,  that  the  ^'palm-wine" 
used  in  this  kind  of  arrack  is  obtained  firom  the 
cocoa  nut  tree,  and  that  arrack  of  the  first  quality 
may  be  purchased  for  about  sixty  Spanish  dol- 
lars ;  second  for  fifty ;  and  the  third  for  thirty, 
each  leaguer  of  160  gallons.  At  this  rate,  the 
best  arrack  may  be  procured  for  20d.  per  gallon. 
It  is  at  present  manu&ctured  chiefly  for  domes- 
tic consumption. 

The  phrase  **  pariah-arrack"  is  often  used  to 
designate  a  spirit  distilled  in  the  peninsula  of 
India,  which  is  said  to  be  often  rendered  un- 
wholesome, by  an  admixture  of  ffo^fa  fcantui- 
bis  saUvaJy  and  a  spedes  of  daturt^^  with  the  in- 
tention of  increasing  ite  intoxicating  quality.  It 
is  not  clear,  whether  the  term  pariah-arrack  be 
colloquially  employed  to  designate  an  inferior 
spirit,  or  an  adulterated  compound.  This  li- 
quor is  sometimes  distilled  from  cocoa  nut  toddy, 
and  at  other  times  from  a  mixture  of  jagery, 
water,  and  the  barks  of  various  trees.  The  chief 
of  the  barks  so  used  are  those  of  the  mimosa  for^ 
rugtnecty  and  the  phosnix  spec.  The  bark  of  the 
mimosa  leuccphlea  is  employed  for  a  similar  pur- 
pose. 

Suri  is  the  yeast  commonly  used  by  bakers  in 
Ceylon.  By  allowing  it  to  pass  into  the  acetous 
fenxtentation,  an  excellent  vinegar  is  obtained 


A  great  variety  of  vegetable   substances  are 
pickled  with  vin^;ar  of  this  kind. 

When  it  is  intended  to  extract  jagery  hm 
suri,  great  care  is  taken  to  prevent  it  from  fe^ 
menting.  Jagery  is  perhaps  a  oorraption  of  the 
Singhalese  word  Hackarur  or  Sackaror,  the  H 
and  S  being  often  used  indiscriminately  in  that 
language.  A  Sanscrit  schohir  has  so^esied,  that 
sugar  may  be  derived  from  the  word^oor  (MSflf,) 
the  superlative  of  which  is  ssffoor,  sweetest,  hence 
very  probably  is  the  origin  of  the  Arabian  word 
sukkar.  The  earthenware  pot  into  which  the 
suri  is  received  is  emptied  twice  or  thrice  in 
twenty-four  hours.  After  thia  operation,  the  pot 
is  always  well  cleaned,  then  dried,  and  a  small 
quantity  of  ehunam  (lime)  is  thrown  into  it,  he- 
fore  being  replaced.  Sometimes  a  portion  of  the 
bark  of  a  tree,  whose  name  I  do  not  lecolleet,  is 
introduced  into  the  receiving  vessel,  instead  of 
ehunam.  The  lime  perhapa  contributes  to  check 
the  progress  of  fermentation.  Almost  immedi- 
ately after  the  mee-ra  is  diawn  from  the  tree,  it 
is  filtered  through  a  portion  of  the  letieolated 
substance  found  at  the  base  of  the  lea£ 

The  juice  is  then  slowly  boiled  in  an  earthen 
vessel,  until  it  becomes  lightHJoloured,  and  ac- 
quires a  considerable  degree  of  consistency. 
While  still  warm,  and  semifluid,  it  is  poued 
into  secUons  of  cocoa  nut  shells,  where  it  soon 
becomes  solid.  Twenty-four  ounces  of  j^ijeiy 
may  be  procured  frx>m  a  gallon  of  trM^fs.  1 
state  the  quantity  of  jagery  which  si^-fttyieMi, 
on  the  authority  of  Mr  Bartolaod,  who  p«d 
much  attention  to  this  subject  Forbes,  in  his 
Oriental  Memoirs,  saya,  that  three  qaarts  of  tan 
(toddy,)  when  boiled  down,  will  yield  a  pom»d 
of  sugar, — a  proportion  not  mat^ially  difliBient 
from  that  given  by  Mr  Bartolaoci.  Itwouldap- 
pear  that  mee-ra  is  richer  in  saccharine  matta 
than  juice  expressed  frxiln  the  sugar-cane  in  the 
West  Indies.  Dr  Moseley,  in  his  Histwy  of 
Sugar,  says,  "  we  consider  a  pound  of  sugar  ftom 
a  gallon  of  cane-juice  as  good  yielding.'*  Ac- 
cording to  Mr  (^awfurd,  cane-juice  in  Java 
yields,  on  an  average,  twenty-five  p«r  cent,  of 
sugar.  Jagery  contains  both  the  ciystalliiahle 
portion  of  the  juice,  and  a  quantity  of  molasses 
or  liquid  sugar ;  but,  by  a  subsequent  operation, 
they  can  be,  in  a  gr^  measure,  separated.  This 
coarse  sugar  is  generally  made  into  little  loaves, 
having  the  shape  of  a  hemispherical  vase,  from 
the  form  of  the  vessel  in  which  it  cook  H^ 
a  deep  chocolate  colour ;  and,  when  broken,  pre- 
sents many  clear  shining  particles  of  sugar.  In 
the  Malay  language,  jagery  is  denominated^oow 
OP  goora  itan  (black  sugar  or  black  sweet). 

The  ordinary  price  of  jagery  is  about  2d.  per 
pound.  It  is  the  only  sugar  used  by  the  natiTe 
inhabitants,  and  no  other  is  prepared  in  Ceylon. 
They  enjoy  the  juice  of  the  sugar-cane,  by  masti- 
cating the  green  shoots,  but  in  no  other  way.al- 
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though  thejr  bave  a  name  for  sugar  extracted  in 
other  eoantries  from  that  plant,  which  is  n$we  or 
cMaoe.  TheoonuiMHisoidiersordinarilyusejagery; 
and  maoj  Europeans  of  the  upper  ranks  prefer  it 
lor  sweetening  cofiee.  Sugar-candy,  whidi  is 
thhij  imported  from  China,  is  the  saccharinesub- 
i  eommonlyitsdd  by  the  richer  classes  of  £u- 
lin  India.  In  some  parts  ofthe  interior  of 
Ceylon,  paitie«larly  in  the  vicinity  of  Adam's 
Peak,  great  numbers  of  the  inhabitants  support 
themsehres  by  extracting  a  sweet  juice  from  the 
nepcfy  tree  (Caryata  wau^J  and  manufacturing 
it  iato  jagery.  This  tree  grows  spontaneously 
in  the  woods,  llie  people  thus  employed,  sub- 
Bst  diiefly  upon  coarse  sugar.  They  occasion- 
ally pnicure  a  little  rice  and  salt  by  barter,  but 
they  do  not  raise  grain  by  cultirating  the  soil. 

There  is  some  foundation  for  supposing,  that 
the  sugar  of  the  ancients,  which  seems  to  have 
been  imported  frmn  India,  was  the  produce  of 
the  pahn  fiunily  of  plants,  and  not  that  of  the 
sugarcane.  Salmasius,  the  commentator  of 
Pfoy,  is  deddedly  of  opinion,  that  the  sugar  of 
the  modems  is  the  produce  of  a  different  ^ant 
from  that  whidi  produced  the  sugar  of  the 
Gredcs  and  Romans.  All  authors  on  this  sub- 
ject describe  the  sugar  of  the  Micients  as  being  of 
ft  Tery  coarse  quality,  and  mixed  with  a  laige 
portion  of  molasses,  exactly  resembling  jaffeijy 
the  produce  of  some  of  the  pdms.  Virey,  in  his 
account  of  sogar,  says  expressly,  that,  ^  le  pre- 
nier  socre  apporU^  des  Indes  n'etoit  qu'une 
■oewacfs  Csmerehrvi.J**  And,  in  an  essay  upon 
the  ffistory  of  the  Commerce  of  Venice,  it  is 
iftated,  that  the  sugar  which  was  mamifaetured 
in  Sidly,  as  eariy  as  1173,  brought  a  higher 
ynct  than  that  whidi  they  imported  from  JSgypi 
or  from  India,  by  the  way  of  the  Red  sea.  The 
extraction  of  sugar  from  the  sugar-cane  is  much 
Biore  operoee  tiian  from  the  juice  afforded  by 
pafans ;  and  this  may  be  one  reason  why  palm- 
sogar  diould  be  more  eariy  known  thai  cane- 
sugar,  eTen  in  countries  where  the  sugar  cane  is 
in£gcnous. 

Amoi^  the  arddes  of  commerce  which  the  Ve- 
aetians  imported  from  Asia,  about  the  year  900, 
fligar  is  mentioned ;  but  whether  it  was  the  pro- 
dace  of  palm  trees,  or  of  the  sugar-cane,  cannot 
lie  sttis&ctorily  ascertained.  It  is  the  opinion 
of  Xr  Harsden,  that  the  sugar  of  the  ancients 
was  procured  fix>m  palms.  In  his  history  of 
Somatni  he  says,  '^If  the  andents  were  ac- 
quainted with  sugar,  it  was  produced  from  some 
tptacB  of  the  palms,  as  tiie  sugar-cane  was  not 
Wngfat  into  the  Mediterranean  from  the  coast, 
tin  a  short  time  before  the  discorery  of  the  pas- 
nge  to  India  by  the  Cape.  The  word  Mccharum 
is  conjectured  to  be  derived  from  jaggrecy  which 
the  French  pronounce  Khagaree**  His  opinion 
is  corroborated  by  Mr  Crawford,  who  informs 
as,  that,  ^'alUiough  the  cane  be  a  native  of  the 


Indian  islands,  the  art  of  manu&cturing  sugar 
from  it  is  certainly  a  foreign  ai*t.  Tliere  is  no 
name  ibr  sugar  in  any  dialect  of  the  Indian 
islands^  but  a  foreign  one  guloy  (perhaps  a  cor- 
ruption  of  goor  tweet; J  and  this  foreign  one 
is  pure  Sanscrit  When  Europeans  first  became 
acquainted  with  the  natives  of  these  islands,  they 
found  them  ignorant  of  the  manufacture  of  sugar 
from  the  cane.  The  Hindoo  word  gula  (aome- 
times  written  gour)  is  indeed  er|ually  applicable 
to  palm  sugar  as  to  tliat  of  the  cane.  It  may  be 
supposed  therefore  that  the  Hindoos  instructed 
the  Indian  islanders  only  in  the  simple  process 
of  manu&cturing  the  former,  and  that  the  ma- 
nufacture of  the  latter  was  introduced  by  the 
Chinese,  undw  the  auspices  chiefly  of  Europeans 
and  in  times  comparatively  very  recent."  Hum- 
boldt however  infers,  from  some  Chinese  paint- 
ings which  he  saw  at  Lima^  representing  the 
different  processes  for  extracting  sugar,  that  this 
art  is  extremdy  ancient  in  that  country. 

Lime,  to  which  a  small  quantity  of  jagery  is 
added,  takes  on  a  very  fine  polish.  Walls  are 
prepared  for  receiving  this  covering,  by  wetting 
them  mth  a  strong  infusion  of  the  husk  of  un- 
ripe cocoas;  and  the  same  kind  of  fluid  is  used 
for  mixing  and  tempering  the  materials.  In 
Madras,  and  some  other  parts  of  India,  the  fiat 
tops  of  the  houses  are  oovored  with  this  cement. 
It  is  much  em|doyed  to  cover  columns,  as  also 
to  form  the  floors  of  rooms.  Floors  of  this  kind 
are  sometimes  stained  and  made  to  resemble  the 
finest  marble.  It  is  said  that  jagery-cement  lias 
suooeeded  very  wdl  in  Holland.  In  1813,  Cey- 
lon exported  jagery  to  the  value  of  80,245  rix 
dollars.  The  Ceylon  rix-doUar  at  par  was  then 
equal  to  Is.  Od.  Steriing. 

When  the  flower  has  not  been  injured,  the 
tree  bears  nuts  which  are  converted  to  many 
useful  purposes.  In  some  parts  of  India  tlie 
cocoa  nut  is  a  symbol  of  matrimonial  alliance. 
Young  cocoa  nuts  are  much  used  by  the  natives 
as  an  artide  of  diet.  During  the  unripe  state  of 
the  fruit,  the  shdl  is  lined  with  a  pulpy  sub- 
stance, while  the  centre  is  filled  with  an  ar|ueou8 
fluid.  This  fluid  is  at  first  slightly  astringent 
and  sub-add;  as  the  fruit  ripens,  it  becomes 
sweetish,  and  not  unlike  the  colour  and  consis- 
tence of  the  whey  of  milk.  When  drunk  before 
the  sun  has  fiu*  advanced,  it  is  much  cooler  than 
the  atmosphere,  and  is  then  a  pleasant  beverage. 
Natives,  p(EUlicularly  ^liien  travelling,  generally 
fiimish  themselves  with  a  fow  unripe  nuts  (la^ 
niasy  Portuguese,)  the  water  of  which  they  drink, 
and  eat  the  pulpy  portion  or  kernel.  Upon  a 
few  repasts  of  this  kind,  a  man  will  labour  fVom 
morning  till  night,  without  any  other  artide  of 
diet.  The  native  inhabitants  of  the  coasts  of 
some  of  the  islands  in  the  equinoctial  xone,  are 
more  palmivorous  than  granivorous.  Where  a 
people  can  be  satisfied  with  food  so  easily  pro- 
2  I 


Digitized  by 


Google 


250 


HISTORY  OP  THB  VEGETABLE  KINGDOM. 


cured  as  the  produce  of  the  cocoa  nut  tree,  is  in 
some  tropical  regions,  they  are  little  sensible  to 
the  ordinary  motiyes  which  impel  mankind  to 
labour.  The  Reverend  Mr  Cordiner  says,  and 
perhaps  with  truth,  that  the  person  who  posses- 
ses a  garden  with  twelve  cocoa  trees  and  two 
jack  trees,  has  no  call  to  make  any  exertion.  In 
Sumatra  the  annual  produce  of  a  cocoa  nut  tree 
is  commonly  estimated  to  be  worth  a  Spanish 
dollar. 

The  husk  or  fibrous  pericarp  of  the  nut  is 
employed  to  polish  furniture,  and  to  scour  the 
floors  of  rooms,  &c.  Birds  which  build  pendu- 
lous nests  commonly  construct  them  of  this 
substance.  Its  chief  use,  however,  is  in  the  ma- 
nufacture of  coir,  and  for  this  purpose  the  nut 
ought  not  to  be  completely  ripe.  The  word  coir 
seems  to  be  derived  from  the  Latin  vocable,  car- 
ttiw,  the  skin.  To  remove  the  husk,  an  iron 
spike,  or  sharp  piece  of  hard  wood,  is  fixed  in 
the  ground;  the  nut  is  then  forced  upon  the 
point,  which  passes  through  the  fibres,  thereby 
separating  the  rind  from  the  shell.  In  Uiis  man- 
ner a  man  can  clear  1000  nuts  daily.  Coir  is 
prepared  by  soaking  the  rind  in  water  for  several 
months,  like  flax,  and  then  beating  it  upon  a 
stone  with  a  piece  of  heavy  wood.  On  the  coast 
'  of  America,  when  a  running  stream  of  water  is 
not  near  at  himd,  the  coir-manufacturers  dig  holes 
in  the  sand  oelow  high- water  mark,  and  bury 
the  rind  of  the  cocoa  nut  before  beating  it.  Sub- 
sequently it  is  rubbed  with  the  hand  until  the 
interstitial  substance  be  completely  separated 
from  the  fibrous  portion  of  the  husk.  The  rind 
of  fi)rty  cocoas  fumbhed  Mr  Koster  with  six 
pounds  weight  of  coir.  The  next  operation  is 
to  twist  the  fibres  into  yams,  which  are  manu- 
factured into  cordage  of  aU  sizes.  Coir  is  re-, 
markably  buoyant,  and  well  suited  for  ropes  of 
a  laige  diamet^.  Untii  chain-cables  were  intro- 
duced, all  the  ships  which  navigated  the  Indian 
seas  had  cables  made  of  this  substuice.  Sea 
water  is  said  to  be  rather  beneficial  than  hurtful 
to  it.  Coir-cordage,  when  properly  prepared,  is 
pliable,  smooth,  strong,  and  elastic:  it  is  very 
well  suited  for  running-rigging,  more  especially 
where  lightness  is  deemed  an  advantage,  such  as 
top-gallant  studding-sail  sheets,  &c.  On  account 
of  its  elasticity,  seamen  consider  it  not  well 
fitted  for  standing  rigging.  Dr  Roxburgh,  in 
his  observations  on  the  comparative  strength  of 
English  hemp  and  other  vegetable  fibres,  states, 
that  he  found  hemp-rope  and  coir-rope,  when 
iai^,  to  be  respectively  as  108  to  eighty-seven 
in  strength,  and  when  smaller,  as  sixty-five  is  to 
sixty.  In  the  same  paper  (Transactions  of  the 
Society  of  Arts,  Vol.  ii.)  he  says,  **  Coir  is  cer- 
tainly the  very  beet  material  yet  known  for 
cables,  on  account  of  its  great  elasticity  and 
strength." 

The  natives  sew  the  planks  together  which 


compose  their  boats  with  ooir-yams.  When 
twisted  into  yams  adapted  for  being  manufac- 
tured into  cordage,  it  is  valued  in  Ceylon  at 
about  £2  per  candy  (600  lb.)  Laige  quantities 
of  this  substance  are  exported  to  the  different 
ports  in  India.  Under  the  Dutch  goveminent 
about  3,000,000  lb.  were  annually  manufiEK^tured 
in  the  island.  The  quantity  of  coir  exported 
firom  Ceylon  in  1813,  amounted  to  4048^  candies, 
and  each  candy  may  be  valued  at  twenty-eight 
rix  dollars,  total  amount  in  rix  dollars  ld7>649. 
Very  lately  a  manufiictory  for  the  making  of 
coiivcordage  has  been  estabUshed  upon  a  large 
scale  at  Reci^  near  to  Pemambuco,  on  the  coast 
of  Brazil. 

Coir  is  much  used  in  India,  in  place  of  hair,  to 
stuff  matreeses,  cushions  for  couches,  saddles,  &c 
It  is  also  employed  to  make  brooms  and  bruahes 
to  white-vrash  houses. 

The  kernel  of  the  ripe  cocoa  nut  is  not  unlike 
the  substance  of  an  almond  either  in  taste  or 
consistence.  It  is  eaten  by  the  natives,  and  fre- 
quently along  with  jagery.  The  natives  of  the 
Ladrone  islands  eat  it  in  lieu  of  bread,  with  meat 
and  fish.  Sometimesit  is  rasped  into  very  small 
pieces,  and  mixed  with  dressed  rice,  to  give  it  a 
peculiar  flavour;  and  occasionally  it  is  pounded 
into  meal,  of  which  firitters  and  small  cakes  are 
made.  In  India  this  fruit  is  generally  allowed 
to  be  very  nutritious,  and  many  suppose  that  it 
possesses  the  quality  of  inducing  corpulence. 

By  a  little  pressure  the  kernel  may  be  made 
to  yield  a  white  fluid  resembling  milk.  When 
the  milk  of  eows  or  buffidoes  cannot  be  procured, 
Europeans  sometimes  add  this  liquid  to  tea  as  a 
substitute.  Another  substitute  for  milk  may  be 
obtained  by  racing  a  kernel,  and  mixing  the 
scrapings  with  some  of  the  liquid  contained  in  a 
nut.  We  are  informed  by  Dr  Pinckard,  in  his 
Notes  on  the  West  Indies,  that  puddings  are 
made  of  cocoa-nuts  in  Barbadoes.  A  similar 
use  is  made  of  them  in  Ceylon.  The  kernel  is 
sometimes  pressed  with  honey  and  sugar,  and 
used  to  make  preserves. 

When  mature,  the  nut  is  much  used  in  Cey- 
lon, to  furnish  an  oleaginous  fluid  required  to 
prepare  a  dish  in  very  general  use  among  all 
ranks  and  classes  in  India,  which  is  named  Cai^ 
in  the  Singhalese  and  Malabar  languages,  An- 
glic^ Citny.  This  word  is  probably  derived 
from  the  Hindoostanee  vocable  Qurmoo  to  stew. 
For  this  purpose  the  kernel  is  finely  rasped  by 
means  of  an  iron  instrument  called  AtrastoMa, 
which  resembles  the  rowel  of  a  spur,  the  rasp- 
ings are  vrashed  with  a  small  quantity  of  water, 
and  subsequently  filtered.  The  emulsion  thus 
formed  b  boiled  along  with  the  meat,  fish,  or 
vegetable  substance  intended  to  be  '*  curried,** 
and  thereby  supplies  the  oily  fluid  necessary  in 
the  composition  of  curry«  A  due  proportion  of 
spices  is  added  to  the  mixture  bdfore  it  is  re- 
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mored  from  the  fire.  When  cocoa  nuts  cannot 
be  piociued,  ghee^  (clarified  batter)  is  used  as  a 
■obfltitate  in  the  preparation  of  this  delicious 
dnh.  In  Bengal,  and,  I  beUeTe,  over  great  part 
of  the  peninsula  of  India,  curry  is  chiefly  pre- 
pared by  frying  the  meat  with  butter  or  ghee. 
The  Ceylon  or  cocoa  nut  curry  possesses  much 
of  the  flaTour  of  the  nut ;  it  has  a  light-yellow 
cok>ar,  and  is  easily  digested,  the  oily  part  of  the 
mixture  being  seldom  too  abundant. 

But  the  chief  product  of  the  kernel  of  the 
cocoa  nnt  is  an  excellent  oil :  and,  to  extract  it, 
two  different  processes  are  employed;  namely, 
decoction  and  expression.    When  the  former 
procesB  is  followed,  the  fresh  kernel  is  finely 
rasped;    the  raspings   are  next  washed  with 
water,  which  assumes  a  milky  appearance ;  and, 
by  decoction,  yields  a  limpid  oil.    If  the  emul- 
sion be  exposed  fi>r  a  night,  it  separates  sponta- 
neondy  into  an  oily  and  a  watery  portion,  and 
the  oily  part  b  purified  by  a  very  short  boiling. 
To  separate  the  oil,  the  operator,  who  is  gene- 
rally a  fismale,  lays  the  palm  of  her  left  hand 
f^  upon  the  sur&ce  of  the  fluid;  a  portion  of 
oil  adheres  to  the  hand,  which  is  brushed  ofi^ 
into  a  ressel  by  the  right  hand.    The  oil  made 
ia  this  manner  is  nearly  as  colourless  as  water, 
aad  when  newly  prepared  does  not  smell  oflen- 
ureLjm    In  the  course  of  a  few  days,  particularly 
//  exposed  to  Uie  atmosphere,  it  emits  a  disagree- 
able odour.    On  an  average  ten  nuts  are  stated 
by  Mr  Bartolacci  to  yield  about  a  quart  of  oil ; 
bot  Roster,  who  made  the  experiment,  says, 
that  thirty-two  nuts  rendered  him  only  3  lb.  of 
pare  oiL 

Campression  is  the  process  chiefly  adopted 
when  cocoa  nut  oil  is  prepared  in  the  large  way. 
Aficr  clearing  the  nut  of  the  husk,  the  kernel  is 
exposed,  which  is  effected  by  breaking  the  shell 
with  a  crooked  knife, — an  operation  which  is  ge- 
aecaHy  performed  by  one  stroke.  A  laige  por- 
tkn  <^  the  watery  part  of  the  kernel  is  dissipated 
by  exposing  it  to  ^e  sun  for  a  few  days,  during 
which  period  it  acquires  a  considerable  degree  of 
rsBcidity.  In  this  state  the  kernel  is  called 
copra  tft  copperas.  The  oil  is  extracted  from 
copva  by  grinding  it  in  a  very  clumsy  mill, 
wlndi  is  worked  by  bullocks.  Oil  has  for  some 
▼ears  past  been  extracted  by  government  from 
oopn  in  large  quantities  at  Colombo,  by  means 
of  a  steam-engine.  The  value  of  copperas  ex- 
ported from  Ceylon,  in  1813,  amoimted  to 
27,975  rix  dollars. 

The  substance  which  remains  after  the  oil  has 
been  extracted  fi^m  copra  is  called  pohak,  which 
KTves  well  to  feed  pigs,  poultry,  &c. 

Cqrkm  exports  annuidly  a  great  quantity  of 
cocoa  nuts,  chiefly  to  India.  In  1809,  the  num- 
ber amounted  to  2,977,276.  The  medium  price 
msy  be  stated  at  about  3s.  6d.  per  hundred,  or 
Dearly  one  halfpenny  a-piece.    According  to 


Koster,  the  value  of  cocoa  nuts  in  Brazil  is  about 
5s.  6d.  per  hundred,  or  a  little  more  than  Vbths 
of  a  penny  each.  In  Ceylon  they  pay  an  export 
duty  of  five  per  cent.  These  nuts  are  sometimes 
brought  to  this  country  fix)m  the  West  Indies. 
The  captains  of  ships  use  them  instead  of  wed- 
ges of  timber,  to  fill  up  the  vacuities  between  the 
casks  and  other  packages  which  compose  their 
cargoes.  On  thb  account  the  freightage  of  the 
nuts  adds  little  to  their  original  price.  Cocoa 
nut  oil  may  be  exported  at  the  rate  of  one  shil- 
ling per  gallon ;  and,  at  this  price,  a  large  quan- 
tity is  annually  sent  to  different  parts  of  India. 
In  Java,  where  it  is  an  article  of  importation, 
the  market  price  is  usually  about  six  Spanish 
dollars  a-picul,  which  is  equal  to  about  Is.  9d. 
per  gallon.  Within  these  few  years,  it  has  been 
imported  into  Great  Britain,  where  the  same 
quantity  has  been  sold  as  high  as  from  5s.  to  6s. 
The  quantity  exported  from  Ceylon,  in  1813 
amounted  to  27,265  measures,  each  measure 
about  two  pints;  value  in  rix  dollars  7952. 

In  Ceylon  this  oil  is  universally  used  both  by 
Europeans  and  the  indigenous  ii:diabitants,  as  a 
lamp  oil.  The  natives  bum  it  in  a  section  of  the 
cocoa  nut  shell,  or  in  a  small  earthen  vessel. 
Some  of  the  upper  ranks  have  brass  lamps  four 
or  five  feet  high,  which  have  several  flat  basons, 
with  projecting  beaks,  affixed  to  a  vertical  stalk. 
The  oil  is  introduced  into  the  basons,  the  beaks  of 
which  are  furnished  with  cotton-wick.  Torches 
are  prepared  in  Siam,  by  drying  elephants' 
dung,  soaking  it  in  cocoa  nut  oil,  and  then  co- 
vering the  mass  with  long  dry  leaves  tied  at  short 
distances,  with  shreds  of  biunboo.  Mr  DeviUe 
of  the  Strand,  London,  who  has  paid  much  at- 
tention to  the  illuminating  qualities  of  different 
gases,  says  that  the  gas  light  firom  cocoa  nut 
oil  has  so  far  the  quality  of  day-light,  that 
with  it  the  difference  between  flowers  of  sulphur 
and  wheat  flour  may  be  easily  distinguished, 
which  he  v^as  imable  to  do  with  any  other  arti- 
ficial light.  Cocoa  nut  oil  is  now  manufiEtctured 
into  candles  in  this  country,  which  closely  re- 
semble those  made  of  wax,  and  for  which  they 
are  a  cheap  and  excellent  substitute. 

The  Singhalese,  and  indeed  a  great  proportion 
of  the  inhabitants  of  Asia,  use  considerable  quan- 
tities of  this  oil,  for  the  purpose  of  external  in- 
unction. It  is  not  easy  to  ascertain  precisely 
the  benefits  they  expect  to  result  from  this  prac- 
tice. Some  of  the  Orientals  say,  that  inunction 
is  used  for  the  purpose  of  preserving  their  skins 
from  the  sun  and  wind.  They  sometimes  anoint 
their  bodies  previously  to  going  into  the  bath, 
probably  for  the  purpose  of  diminishing  the 
shock  they  might  feel  by  a  sudden  reduction  of 
the  temperature  of  the  skin :  more  commonly, 
however,  the  inunction  takes  place  upon  coming 
out  of  the  water.  The  oil  is  applied  with  a  con- 
sidemble  degree  of  friction ;  or,  as  Dampier  des- 
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cribes  the  prooeas,  ^  chafing  it  for  half  an  hour 
into  hair  and  skin ;"  and  the  whole  maiace  of 
the  body,  from  the  crown  of  the  head  to  iht 
soles  of  the  feet,  Is  generally  anointed.  It  is 
perhaps  more  frequently  applied  to  the  hair  of 
the  head  than  to  any  oUier  part  of  the  body.  I 
cannot,  however,  learn  that  they  intend  to  des- 
troy y^rmin  by  this  means,  although  in  all  pro- 
bability it  may  hare  such  an  effect.  The  Asia- 
tics, without  much  exception  as  to  rank,  do  not 
seem  to  consider  this  source  of  disquietude  as 
either  uncomfortable  or  disgraceful.  Captain 
Lyon,  who  seems  to  hare  practised  the  inunc- 
tion of  oil,  while  in  Northern  Africa,  says,  **  It 
is  very  refreshing,  after  a  long  day's  journey  to 
be  weU  oiled  over." 

Cocoa  nut  oil  is  used  as  a  substitute  for  oUto 
oil,  in  the  composition  of  pharmaceutical  pre- 
parations, snch  as  ointments,  plasters,  &c. ;  and 
it  is  found  to  succeed  extremely  well,  except  in 
the  composition  of  plasters  where  a  union  is  re- 
quired to  take  place  between  oil  and  the  semi- 
vitreous  oxyde  of  lead.  In  the  laboratory  at 
Columbo,  it  is  employed  in  a  number  of  the  pre- 
parations where  olive  oil  is  directed  to  be  used 
by  the  different  pharmaoopoelas.  One  of  the 
editors  of  the  Journal  de  Pharmacie,  says,  res- 
pecting cocoa  nut  oil,  *^  J'ai  aussi  observe  que 
oette  huile  divisait  mieux  le  mercure  qu'aucune 
autre  huile  v^^tak." — Tom.  iL  p.  101. 

Mixed  with  dmnmsr  (a  species  of  resin)  and 
the  compound  melted,  a  substance  is  formed 
which  is  much  used  in  India  to  caulk  the  seams 
of  boats  and  ships,  in  place  of  pitch.  The  same 
compound  is  employed  to  protect  the  corks  of 
wine  and  beer  bottles  from  the  depredations  of 
white  ants. 

In  this  country,  it  has  been  employed  as  a 
lamp  oil,  and  in  the  manu^Eicture  of  cloth,  in- 
stead of  olive  oil.  Soap  is  also  made  of  it ;  and 
I  am  informed  the  glass-blowers  prefer  this  oil 
to  all  others  in  their  operations. 

The  following  is  a  schedule  of  duties  levied  on 
the  produce  of  the  cocoa  nut  plantations  in  Cey- 
lon, average  of  three  years,  1827-8-9. 


DistiUerjofAiraok,       . 

£.8,644 

RetaUofDo.       .       .       . 

24,975 

Export  of  Do. 

3,136 

Export  of  Coir.    . 

158 

Export  of  Jafrerjr,    . 

162 

£xi>ort  of  Copperas,    . 

1,539 

Export  of  ooeoa  nats, 

1,551 

Export  of  ooooa  nut  oil. 

413 

£35fi1S 

Hitherto  the  importation  of  cocoa  nut  oil  into 
£urope  has  been  attended  with  much  waste  by 
leakage,  in  consequence  of  having  been  import^ 
in  casks,  the  wood  of  which  permits  the  contents 
to  transude  in  large  quantities.  Between  the 
tropics,  the  temperature  of  the  cabin  or  cuddy  of 


a  ship  b  fr^uently  as  high  as  from  8{r  to  80* 
Fahren. ;  that  of  the  hold  must  be  conaderaU; 
higher.  Cocoa  nut  oil  does  not  freeze  until  ^ 
temperature  be  reduced  to  73°  Fahren.  Hoiet 
it  is  in  a  fluid  condition  during  a  great  pirt  of 
the  voyage  &om  India. 

The  shells  of  cocoa  nuts  are  manufMstored  into 
beads  for  rosaries.  They  are  also  nsed  as  drink- 
ing-vessels,  and  for  various  other  domestic  par- 
poses.  Occasionally  they  are  polished  by  the 
natives,  who  cut  figures  in  relief  upon  them. 
When  thus  ornamented,  they  are  sometamei  em- 
ployed by  the  English  as  sugar-basins.  In  tke 
neighbourhood  of  Monte  Video,  in  Sonth  Ame- 
rica, the  ladies  drink  an  infusion  of  an  herb 
called  matte  (Paraguay  tea)'  from  highly  om- 
mented  ooooa  nut  cups.  They  extract  the  tea 
from  the  cup  by  sucking  it  through  along  alrer 
tube.  The  common  ladle  used  in  great  ptrt  of 
India  and  in  the  Brazils,  is  formed  of  a  part  of 
a  nut,  to  which  a  long  wooden  handle  is  fixed. 
In  America  they  have  even  given  a  name  to  the 
instrument,  for  ladles  made  of  sUver  are  calM 
nlver  cocoas.  By  the  inhabitants  of  some  of  the 
oriental  islands,  they  are  employed  as  a  meason 
for  ascertaining  the  quantity  of  both  dry  and 
fluid  substances.  Their  ci^>acity  is  known  by 
the  number  of  cowries  (Cyprea  moneta)  they 
will  contain.  Hence  there  are  cocoas  of  600  or 
1000  cowries,  and  so  on. 

They  are  used  as  fuel  by  the  Indian  wlahe^ 
men  to  heat  their  smoothing-irons;  and,  when 
converted  into  charcoal,  and  mixed  with  lim«, 
they  are  employed  to  colour  the  walls  of  houies. 

As  an  article  of  the  Materia  Medica,  the  na- 
tives of  India  recommend  a  decoction  of  the 
roots  of  the  cocoa  tree,  mixed  with  ginger,  aiw 
excellent  febrifuge.  The  juice  expreesed  fipom 
young  branches,  combined  with  oil,  i»  said  to  be 
a  useful  application  to  piles.  In  chrowc 
inflammation  of  the  urinary  oigana  thqr  ^ 
commend  a  mixture  of  the  expressed jnkjw 
the  flower  of  the  cocoa  tree  and  sugar.  ™ 
oil  is  said  to  be  useful,  if  applied  to  nliij 
or  pustules  on  the  head.  Biixed  with  »!<»** 
drunk  to  the  quantity  of  eight  ounces,  it  tfl* 
to  expel  worms  from  the  intestines,  ^^"^^^j!^ 
virtues  have  been  at^buted  to  cups  n**^*!*^ 
shell  of  the  nut.  They  have  been  f"PP?J*** 
give  an  anti-apoplectic  quality  to  intowJ*N| 
liquors.  Many  other  virtues  are  ascribed  w 
different  parts  of  the  tree,  of  which  it  i»  «*•► 
cessary  here  to  take  notice. 

When  cocoa  nuts  are  intended  for  ^^^^ 
are  placed  close  to  one  another,  with  *^Jj^ 
uppermost,  and  covered  with  a  smaU  quantity  ot 
earth.  In  a  short  time,  the  aqueous  fluid  ii  «l>- 
sorbed,  and  the  cavity  becomes  filW  wrtM 
spongy-white  substance.  Through  the  W» 
of  the  three  holes  the  plumula  passes,  and  some- 
times along  with  it  the  radicles,  which  nm 
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downwards  on  the  outside  of  the  shell.  The 
seedlh^  are  allowed  to  remain  in  this  state  for 
about  a  year  befi)re  they  are  transplanted.  Holes 
of  about  two  feet  deep,  and  from  twenty-five  to 
thirty  feet  distant  from  eaeh  other,  are  dug  in 
the  field  intended  for  a  cocoa  nut  garden,  and  the 
yonng  shoots  put  into  thenu  Under  each  nut 
on  the  Makbar  coast  a  &num  is  placed.  Alittle 
eartlf  is  put  round  the  nut ;  and,  in  dry  weather, 
the  plants  are  watered.  They  require  to  he  pro- 
tectedfroinoattle,and  particularly  from elephcmts. 
IMMi  Cocoa  Nu$  PaUns.  About  eight  or  ten 
degrees  north  of  Madagascar,  lies  a  small  group  of 
blsnds  called  the  Sqf^elUs^  which  are  rendered 
fiunoos  by  the  production  of  a  palm  not  known 
in  any  other  part  of  the  world,  and  whose  history 
is  too  renuirkable  to  be  passed  over  altogether  in 
silence.  Even  of  this  small  group  of  islands, 
three  only,  lying  within  half  a  mile  of  each  other, 
(wodnce  the  palm  that  bears  the  double  cocoanuts, 
or,  as  they  are  called,  eoeoi  de  mer,  from  an  er- 
roneous idea  that  they  were  marine  productions. 
Until  the  discovery  of  these  islands  in  1743, 
double  cocoa  nuts  were  only  known  from  having 
been  found  floating  on  the  sur&ce  of  the  sea  in 
the  Indian  ocean,  generally  destitute  of  husk, 
and  with  the  inner  part  decayed;  but  still  so 
bigfaly  prized  as  to  be  spoken  of  by  Rumphius 
IS  a  **  wonderful  miracle  of  nature,  the  most 
are  of  marine  productions."  This  author  fur- 
ther assures  us  that  the  double  cocoa  nut  is  no 
t«n««trial  production  that  may  have  fiallen  in 
the  sea,  and  there  become  petrified,  as  others 
i^wvantly  stated;  but  ^a  fruit  growing  itself  in 
the  sea,  whose  tree  has  hitherto  been  concealed 
from  the  eye  of  man.**  The  MaUys  asserted  that 
the  palm  that  bore  it  was  sometimes  seen  at  the 
bottom  of  the  ocean,  but  that  if  dived  for  it  instantly 
^uiisbed;  while  the  negro  priests  further  affirmed 
that  its  submarine  branches  harboured  an  enor- 
mous griffin,  which  nightly  came  to  shore,  and, 
seizing  elephants  and  tigers,  carried  them  off  to 
its  nest  as  a  prey;  and  not  satisfied  with  those, 
attracted  such  ships  as  came  near  to  the  spot, 
and  devoured  the  luckless  mariners.  With  such, 
and  even  stranger  ideas  respecting  its  place  of 
growth  and  history,  there  is  no  wonder  that 
this  nut  should  be  hi^^y  prized  in  the  Mal- 
dirian  islands:  it  was  death  to  any  man  to  pos- 
KSB  it,  and  all  that  were  found  belonged  to  the 
Icing,  who  sold  them  at  high  prices,  or  distributed 
them  as  regal  gifts.  From  120  to  160  crowns 
^f^n  pud  for  each  nut;  and  even  kings  have 
been  so  greedy  of  obtaining  these  fruits,  as  to 
give  a  loaded  ship  for  one.  Rumphius  certainly 
states  his  suspicions,  that  the  Chinese  and  Malays 
n^y  hare  perhaps  set  too  high  a  value  on  the 
double  cocoa  nut,  when  considering  it  an  antidote 
against  all  poisons.  The  albumen,  or  meat,  which 
lines  the  nut,  was  thought  to  be  the  part  where 
^  Tirtue  rended ;  it  was  mingled  with  red 


coral,  black  ebony,  stag's  horns,  and  many  such 
anomalous  ingredients,  and  drank  from  vessels 
of  porphyry.  AU  inflammations  of  the  body  were 
likewise  believed  to  be  subjected  to  its  powers. 
It  was  a  preservative  against  colic,  apoplexy, 
paralysis,  &c.  The  shell  being  less  precious, 
was  granted  to  the  great  men  for  drinking-vessels; 
a  single  slice  being  sufficient,  if  used  as  the  lid, 
to  neutralize  the  effect  of  any  noxious  ingredient 
that  might  min^e  with  the  drink.  The  dis- 
covery of  the  Seychelles  islands,  and  the  know- 
ledge  thus  obtained,  that  these  mystical  nuts 
grew  upon  trees,  caused  a  speedy  reduction  in 
their  value,  though  the  botanical  history  of  the 
palm  that  produced  them,  continued  long  a  de- 
sideratum. Some  imperfect  notices  served  but 
to  stimulate  the  curiosity  that  was  finally  gra- 
tified by  Mr  Telfiur,  who  entreated  Mr  Harrison, 
a  freed  resident  in  Uie  Seychelles,  to  obtain  the 
necessary  species  and  delineations.  ''To  behold 
these  trees,"  says  Mr  Harrison,  ^'growing  iu 
thousands  close  to  each  other,  the  sexes  inter- 
mingled; a  numerous  ofibpring  starting  up  on 
all  sides  sheltered  by  the  parent  plants,  the  old 
ones  fallen  into  the  sear  and  ydlow  leaf,  and 
going  fiist  to  decay  to  make  room  for  the  young 
trees,  presented  to  my  eyes  a  picture  so  mild 
and  pleanng,  Hiat  it  was  difficult  not  to  look 
upon  them  as  animated  objects,  capable  of  en- 
joyment, and  sensible  of  thdr  condition.  A 
new  leaf  is  formed  annually,  which,  fisilling  off 
at  the  year's  end,  leaves  a  scar  or  ring;  by  count- 
ing the  number  of  which,  it  is  estimated  that 
thb  palm  requires  130  years  for  its  full  growth. 
The  foliage  is  finest  on  young  plants  shooting 
up  perpendicularly,  folded  close  like  a  fan,  to 
ten  feet  or  more.  In  this  state  it  is  pale  yellow, 
and  is  used  for  hats  and  bonnets,  afterwards  it 
expands  in  aU  its  beauty,  and  becomes  green. 
The  crown  or  cabbage  in  the  midst  of  the  leaves 
is  eaten,  the  trunk  is  used  for  building,  and  the 
foliage  serves  for  thatching,  and  even  for  the 
walls  of  houses;  a  hundred  leaves  sufficing  to 
construct  a  house,  including  the  partitions,  doors, 
and  windows.  The  down  attached  to  the  young 
foliage  serves  for  filling  mattresses  and  pillows, 
while  the  ribs  of  the  leaves  make  baskets  and 
brooms.  Vessels  of  different  forms  and  uses  are 
made  out  of  the  nut,  some  of  them  holding  six 
or  eight  pints;  and  being  very  strong  and  durable, 
they  are  much  valued.  Among  other  articles, 
shaving  dishes,  black,  beautifully  polished,  set  in 
silver,  and  carved,  are  formed  of  these  nuts. 

The  Date  (phcenix  daetsylifera,)  Next  to  the 
cocoa  nut,  the  date  b  unquestionably  the  most 
interesting  and  usefiil  of  the  pdm  tribe.  It  is 
of  the  class  Diceda;  order  Triandria  of  Linnaeus. 

The  date  palm,  though  some  of  the  family 
are  more  majestic,  is  still  a  beautiful  tree.  The 
stem  of  it  shoots  up  in  one  cylindrical  column, 
to  the  height  of  fifty  or  sixty  feet,  M-ithout 
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branch  or  division,  and  of  the  same  thickness 
throughout  its  whole  length.    When  it  attains 


DAte  Fruit. 

this  height,  its  diameter  is  from  a  foot  to  eighteen 
inches.  From  the  summit  of  this  majestic  trunk 
it  throws  out  a  magnificent  crown  of  leaves, 
which  are  equally  gracefril  in  their  formation 
and  their  ammgement.  The  main  stems  of  the 
leaves  are  from  eight  to  twelve  feet  long,  firm, 
shining,  and  tapering;  and  each  embraces,  at  its 
insertion,  a  considerable  part  of  the  trunk.  The 
trunk  of  the  palm  is,  in  fact,  made  up  of  the 
remains  of  leaves,  the  ends  of  which  are  pro- 
minent just  under  the  crown,  but  more  obliter- 
ated toward  the  root  of  the  tree.  The  bottoms 
of  the  leaves  are  enveloped  in  membranous 
sheaths,  or  fringed  with  very  tough  fibrous  mat- 
ter. These  leaves  are  pinnated,  or  in  the  form 
of  feathers,  each  leaf  being  composed  of  a  great 
number  of  long,  narrow  leaflets,  which  are  al- 
ternate, and  of  a  bright  lively  green.  Near  the 
l>ase  of  the  leaf,  these  leaflets  are  often  three  feet 
long;  but  even  then  they  are  not  one  inch  in 
breadth;  neither  do  they  open  flat,  but  remain 
with  a  ridge  in  the  middle,  something  like  the 
keel  of  a  boat.  When  the  leaves  are  young 
they  are  twisted  together,  and  matted  up  with 
loose  fibres,  which  open  and  disperse  as  the  leaf 
expands.  The  young  leaflet  is  also  armed  at  the 
extremity  with  a  hard  black  spine,  or  thorn. 
They  are  more  stifle  and  firm  than  the  leaves  of 
any  other  tree. 

The  trunk  of  the  palm,  though  it  is  in  some 
parts  remarkably  hard  and  durable,  can  hardly 
be  considered  as  timber.  It  consists  of  longi- 
tudinal fibres,  which  are  not  so  much  interwoven 
as  those  of  the  branching  trees;  but  have  their 
interstices  filled  with  a  sort  of  pith,  or  medul- 
lary substance,  when  young,  that  is  near  the  top, 
where  the  young  leaves  are  in  the  progress  of 
formation.  This  medullary  substance  is  a  sort 
of  sap;  but  in  the  older  portions  of  the  tree  it 
consolidates,  though  it  always  remains  granular, 
and,  as  is  the  case  with  the  pith  of  trees,  is  as 
easily  divided  across  as  longitudinally.  Gener- 
ally speaking,  the  medullary  part  of  the  palm  is 
much  lighter  in  the  colour  than  the  fibrous  part ; 
and  thus  well  consolidated  palm  trunks  have  a 
beautifully  mottled  appearance  when  cut  across. 
The  wood  of  the  areca  palm,  or  cabbage  palm  of 
South  America,  is  sometimes  used  in  ornamental 
furniture,  \mder  the  name  of  cabbage  wood;  but 


it  does  not  answer  very  well,  as  the  ends  of  ths 
fibres  are  too  hard,  and  the  medullary  matter  too 
soft,  for  holding  glue.  For  the  same  reason,  the 
surface  is  very  difficult  to  polish,  and  cannot  be 
preserved  wiUiout  varnish.  The  flowen  eome 
out  in  large  bunches  or  spikes,  from  between  ik 
leaves;  they  are  at  first  inclosed  in  a  spatha  or 
sheath,  which  opens  to  let  them  expand,  and 
then  shrivels  and  withers. 

The  date  palm  is  a  dioecious  tree,  having  tlu 
male  flowers  in  one  plant,  and  the  female,  or 
fruiting  ones,  in  another.  The  male  flowers  are 
considerably  larger  than  the  female;  and  the 
latter,  instead  of  stamens,  have  in  the  centres  of 
them,  the  rudiments  of  the  dates,  about  the  an 
of  small  peas. 

The  two  distinct  sexes  of  the  date  tree  appear 
to  have  been  known  from  the  remotest  antiquhj, 
as  they  are  noticed  by  all  the  ancients  who  de- 
scribe the  tree.    It  is  not  a  little  remarkable, 
that  there  is  a  difierence  in  the  fructification  of 
the  wild  date  and  the  cultivated,  thongh  both 
are  precisely  the  same  species.    Wild  dates  im- 
pregnate themselves,  but  the  cultivated  ones  do 
not,  without  the  assistance  of  art.    TheophrsBtas 
and  Pliny  mention  this  fiu^ ;  and  in  every  plan- 
tation of  cultivated  dates,  one  part  of  the  labour 
of  the  cultivator  consists  in  collecting  the  flowers 
of  the  male  date,  climbing  to  the  top  of  the 
female  with  them,  and  dispersing  the  pollen  on 
the  germs  of  the  dates.     So  essential  is  this  opera- 
tion, that  though  the  male  and  female  trees  are 
growing  in  the  same  plantation,  the  crop  &ils  if 
it  be  not  performed.    A  very  remarkable  instance 
of  this  is  related  by  Delisle,  in  his  Egyptian 
Flora.    The  date  trees  in  the  neighbourhood  of 
Cairo  did  not  yield  a  crop  in  the  year  1800.  The 
French  and  Turkish  troops  having  been  fighting 
aU  over  the  country  in  the  spring,  field  labonr 
of  every  kind  was  suspended,  and  amongst  the 
rest,  the  fecundation  of  the  date.    The  female 
date  trees  put  forth  their  bunches  of  flowers  a« 
usual,  but  not  one  of  them  ripened  into  edible 
fruit.    The  pollen  of  the  male  trees  appears  to 
have  been  scattered  over  the  country  by  the 
winds;  and,  as  it  had  not  been  sufl&ciently abun- 
dant for  reaching  the  germs  so  as  to  ensure  fiuc- 
tification,  an  almost  universal  failure  was  the 
consequence.     The  Persians,  according  to  the 
elder  Michaux,  who   travelled  in  the  oountrj', 
were  more  provident  than  the  Egyptians.    In  a 
civil  war,  which  was  attended  with  all  the  rum- 
ous  effects  of  anarchy,  the  male  date  trees  of  a 
whole  province  were  cut  down  by  the  invading 
troops,  that  the  fructification  of  this  necessary 
of  life  might  be  stopped.    But  the  inhabitants, 
apprehending  such  a  result,  had  been  careful 
previously  to  gather  the  pollen,  which  they  pre- 
served in  close  vessels;  and  thus  they  were  en- 
abled to  impr^;nate  their  trees  when  the  country 
was  freed  from  the  destroying  army.    It  v  said 
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thai  the  pollen  had  ihoa  preseired  its  powers 
I       during  nineteen  years. 

PootanoSy  an  ItaHan  poet  of  the  fifteenth 
century,  gives  a  glowing  description  of  a  female 
date  tree,  which  had  stood  lonely  and  barren, 
near  Otranto,  in  Italy,  until  a  foyonring  wind 
wafted  towAid  it  the  pollen  of  a  male  that  grew 
at  a  distance  of  fifteen  leagues.  Father  Labat, 
in  his  accxmnt  of  America,  relates  a  story  of  a 
date  tiee  in  the  island  of  Martinico.  There 
were  pafan  trees  of  various  other  kinds  in  the 
island,  but  there  was  only  one  date  tree,  which 
grew  near  a  conrent.  That  tree  produced  fruit 
whidi  was  grateful  enough  to  the  taste;  but 
when  an  increase  of  the  number  of  the  date 
trees  was  wanted  not  a  single  one  would  grow 
fnm  the  seed;  and  thus,  after  a  number  of  un- 
sucoeasful  trials,  they  were  obliged  to  send  to 
Africa  for  dates,  the  stones  of  which  grew  readily, 
and  produced  abundantly. 

Hasaelquist  thus  writes  of  the  date  palm  from 
Alexandria,  while  on  his  travels  through  Egypt. 
''The  first  thing  after  my  arriyal  here  was  to  see 
the  date  tree,  the  ornament  and  a  great  part  of 
the  ridies  of  this  country.    It  had  already  blos- 
somed; but  I  had  nevmiheless  the  pleasure  of 
seeing  how  the  Arabs  assist  its  fecundation,  and 
by  that  means  secure  to  themselves  a  plentiful 
hanrest  of  a  vegetable  which  was  so  important 
to  them,  and  known  to  them  many  centuries  be- 
fore any  botanist  dreamt  of  the  difierenoe  of 
Kxes  in  vegetables.    The  gardener  informed  me 
of  thia  before  I  had  time  to  inquire,  and  would 
iiiow  me,  as  a  very  curious  thing,  the  male  and 
female  of  Uie  date  tree;  nor  could  he  conceive 
bow  I,  a  Frank  lately  arrived,  could  know  it 
Mxe ;  for,  says  he,  aU  who  have  yet  come  from 
Eorope  to  see  this  country  have  regarded  this 
niation  either  as  a  fable  or  a  miracle.    The  Arab 
mdag  me  inclined  to  be  fiirther  informed,  ac- 
eompanied  me  and  my  French  interpreter  to  a 
palm  tree,  which  was  very  full  of  young  firuit, 
nd  had  by  him  been  wedded  or  fecundated  with 
the  male  when  both  were  in  blossom.    This  the 
Arabs  do  in  the  following  manner!  When  the 
apadix  has  female  flowers  that  come  out  of  its 
ipatha,  they  search  on  a  tree  that  has  male 
floweiB,  vdiich  they  know  by  experience,  for  a 
ipa£x  which  has  not  yet  bursted  out  of  its  spa- 
tha.    This  they  open,  take  out  the  spadix,  and 
cat  it  lengthwise  in  several  pieces,  but  take  care 
•ot  to  hurt  the  flowers.    A  piece  of  this  spadix, 
with  male  flowers,  they  put  lengthwise  between 
tiM  man  blanches  of  the  spadix  which  hath 
female  flowers,  and  then  lay  the  leaf  of  a  palm 
over  the  branches.      In  this  situation  I  yet  saw 
the  jrreatest  part  of  the  spadices  which  bore  their 
jToung  fruit ;  but  the  male  flowers  which  were 
pit  between  were  withered.    The  Arab,  besides, 
ftfe  me  the  following  anecdotes :  First,  unless 
thflj  in  this  manner  wed  and  fecundate  the  date 


tree,  it  bears  no  fruit;  secondly,  they  always 
take  the  precaution  to  preserve  some  unopened 
spatha,  with  male  flowers,  from  one  year  to  an- 
other, to  be  applied  for  this  purpose  in  case  the 
male  flowers  should  miscarry  or  sufler  damage ; 
thirdly,  if  they  permit  the  spadix  of  the  male 
flowers  to  burst  or  come  out,  it  becomes  useless 
for  fecundation ;  therefore  the  person  who  cul- 
tivates date  trees  must  be  careful  to  hit  the  right 
time  of  assisting  the  fecundation,  which  is  almost 
the  only  nicety  in  their  cultivation ;  fourthly, 
on  opening  the  spatha,  he  finds  all  the  male 
flowere  full  of  a  liquid,  which  resembles  the 
finest  dew;  it  is  of  a  sweet  and  pleasant  taste, 
resembling  much  the  taste  of  fresh  dates,  but 
much  more  refined  and  aromatic ;  this  was  like- 
wise confirmed  by  my  interpreter,  who  had  lived 
thirty-two  years  in  Egypt,  and  therefore  had 
opportimities  enough  of  tasting  both  the  nectar 
of  the  blossoms  and  the  fresh  dates. 

'^  In  Upper  Egypt,  many  families  subsist  almost 
entirely  on  dates.  In  Lower  Egypt  they  don't 
eat  so  many,  rather  choosing  to  sell  them.  The 
inhabitants  here  yearly  sell  a  considerable  quan- 
tity, which  are  chiefly  carried  to  the  towns  in 
Tmrkey,  for  which  reason  we  see  dates  exposed 
to  sale  in  every  town.  The  Egyptians  make  a 
conserve  of  the  fresh  dates,  mixing  them  with 
sugar.  This  has  an  agreeable  taste.  The  stones 
or  kernels  of  the  dates  are  hard  as  horn,  and  no- 
body would  imagine  that  any  animal  would  eat 
them;  but  the  Egyptians  break  them,  grind 
them  on  their  hand-mills,  and  for  want  of  better 
food,  give  them  to  their  camels,  which  eat  them. 
In  Barbary  they  turn  handsome  beads  for  pater- 
nosters of  these  stones.  Of  the  leaves  they  make 
baskets,  or  rather  a  kind  of  sheet  bags,  which 
are  used  in  Turkey  on  journeys,  and  in  their 
houses.  In  Egypt  they  make  fly-flaps  of  them, 
convenient  enough  to  drive  away  the  numerous 
insects  which  incommode  a  man  in  this  country. 
I  have  likewise  seen  brushes  made  of  them,  with 
which  they  clean  their  sofas  and  clothes.  The 
hard  boughs  they  use  for  fences  round  their  gar- 
dens, and  cages  to  keep  their  fowls  in,  with 
which  they  carry  on  a  great  traffic ;  they  also 
use  the  boughs  for  several  other  things  in  hus- 
bandry instead  of  other  wood,  of  which  they  are 
destitute.  The  trunk  or  stem  is  split  up,  and 
used  as  beams  for  building  houses,  or  for  fire- 
wood. They  lay  a  whole  tree  across  their  cis- 
terns, on  which  they  wind  the  rope  when  they 
draw  water.  The  integument  which  covers  the 
tree  between  the  boughs  entirely  resembles  a 
web,  and  has  threads  which  run  perpendicularly 
and  across :  of  this  all  the  ropes  used  at  the  cis- 
terns are  made,  as  also  the  rigging  of  their  smaller 
vessels.  They  reckon  in  Egypt  that  date  trees 
afford  a  sequin  annually  of  profit  for  each  tree. 
It  is  common  to  see  two,  three,  or  four  hundred 
fruit-bearing  date  trees,  all  belonging  to  one 
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family ;  and  we  may  sometimes  see  three  or  four 
thousand  in  the  possession  of  one  man,  which,  at 
the  ahove  rate,  bring  in  a  considerable  revenue 
to  their  owner  for  the  little  spot  of  ground  they 
occupy.  A  full  grown  date  tree  does  not  at  most 
take  up  above  four  feet  in  diameter,  so  that  they 
may  be  planted  within  eight  feet  of  one  another." 
The  same  learned  traveller,  in  another  place, 
writes,  *^  About  this  time  we  daily  eat  ripe  dates. 
In  Europe  we  seem  to  envy  the  felicity  of  the 
people  who  enjoy  these  fruits.  I  confess  they 
are  good  to  taste  once  or  twice ;  but  though  I 
have  got  over  the  age  when  such  things  please 
most,  yet  I  would  gladly  give  two  bushels  of 
dates  for  half  a  bushel  of  good  Swedish  i^ples, 
and  am  persuaded  I  should  find  thousands  in 
£g3rpt  ready  to  make  the  same  exchange."* 

Four  or  five  months  after  the  operation  of  fe- 
cundation has  been  performed,  the  dates  begin 
to  swell ;  and  when  they  have  attained  nearly 
their  full  size,  they  are  carefully  tied  to  the  base 
of  the  leaves,  to  prevent  them  fh>m  being  beaten 
and  bruised  by  the  wind.  If  meant  to  bepreserved, 
they  are  gathered  a  little  before  they  are  ripe ; 
but  when  they  are  intended  to  be  eaten  fir^h, 
they  are  allowed  to  ripen  perfectly,  in  which 
state  they  are  a  very  refreshing  and  agreeable 
fruit.  Ripe  dates  cannot,  however,  be  kept  any 
length  of  time,  or  conveyed  to  any  very  great 
distance,  without  fermenting  and  becoming  acid ; 
and  therefore  those  which  are  intended  for  stor- 
ing up,  or  fi)r  being  carried  to  a  distant  market, 
are  dried  in  the  sun  upon  mats.  The  dates  which 
come  to  the  European  market  from  the  Levant 
and  Barbary  are  in  this  state ;  and  the  travellers 
in  the  desert  often  carry  with  them  a  little  bag 
of  dried  dates,  as  their  only  or  their  chief  sub- 
sistence during  journeys  of  many  hundred  miles. 
In  parts  of  the  East,  the  dates  that  fiill  from  the 
cultivated  trees  are  left  on  the  ground  for  the 
refreshment  of  the  wayfiuing  man. 

In  the  Hedjaz,  the  new  fruit,  called  rtOeb, 
comes  in  at  the  end  of  June,  and  lasts  two  months. 
The  harvest  of  dates  is  expected  with  as  much 
anxiety,  and  attended  with  as  general  rejoicing, 
as  the  vintage  of  the  south  of  Europe.  The 
crop  sometimes  fiuls,  or  is  destroyed  by  locusts, 
and  then  a  universal  gloom  over8[»reads  the 
population.  The  people  do  not  depend  upon 
the  new  fruit  alone ;  but  during  the  ten  months 
of  the  year  when  no  ripe  dates  can  be  procured, 
their  principal  subsistence  is  the  date-paste, 
called  ddjoue^  which  is  prepared  by  pressing  the 
fruit,  when  fully  matured,  into  large  ba^ets. 
"  What  is  the  price  of  dates  at  Mecca  or  Me- 
dina T'  is  always  the  first  question  asked  by  a 
Bedouin  who  meets  a  passenger  on  the  road. 

There  is,  indeed,  hardly  any  part  of  the  tree 
^hich  is  not  serviceable  to  man,  either  as  a  ne- 

*  Travels  in  the  Levvnt,  in  1750.  I 


eessary  or  a  luxury.    When  the  fruit  b  coH' 
pletely  ripened,  it  will,  by  strong  pre8Bare,yieU 
a  delicious  syrup,  which  serves  for  preasrriof 
dates  and  other  fruits ;  or  the  firoit  may  be  made 
into  jellies  and  tarts.    The  stalks  of  the  bnncfaei 
of  dates,  hard  as  they  are  in  thmr  natnral  state, 
as  well  as  the  kemdb,  are  softened  by  boilings 
and  in  that  condition  are  used  for  feeding  cattk 
Dates,  with  the  addition  of  water,  afford  bydia- 
tillation  a  very  good  ardent  spirit,  which,  as  it 
does  not  come  within  the  prohibition  of  the 
Koran  against  wine,  is  much  used  in  some  of  thi 
Mahonmiedan  countries,  and  answers  the  saan 
purpose  of  fiilse  exdtement  as  the  brandy  or  tiw 
malt  spirits  of  other  nations.    Palm  wine  is  alaa 
made  from  the  date :  this  is  also  without  th 
statute  of  the  P»>phet.     It  is  known  in  Egjpt 
by  the  name  of  UMUy.     It  is  the  asp  or  jniee 
of  the  tree,  and  can  only  be  obtained  by  its  d^ 
struction ;  so  that  such  trees  only  as  are  unpro- 
ductive are  selected  for  obtaining  it.    The  time 
chosen  for  this  purpose  is  when  the  tree  ia  in  the 
roost  active  state  of  vegetation.     The  crown  ta 
then  cut  off,  and  a  cavity  scooped  in  the  t(^  of 
the  trunk.    As  the  sap  rises,  it  exudes  into  this 
cavity,  at  the  rate  of  neariy  a  gaUon  a-dty  for 
the  first  two  weeks ;  after  which  it  giaMy 
dimiiushes ;  and  at  the  end  of  six  weeks  or  tvc 
months  it  stops  entirely,  and  the  tree,  whidihas 
become  by  the  operation  completely  dry,  ia  cut 
down  for  fire- wood,  or  for  any  other  of  the  pw- 
poses  to  which  the  trunk  of  the  palm  ia^plied. 
When  the  juice  first  exudes  from  the  tree,  it  is 
remarkably  sweet ;  but  it  soon  fermenta  and  be- 
comes vinous,  with  a  certain  degree  of  addity. 
This  juice  may  also  be  distilled  into  anardentq)i- 
rit,  foUning  the  genuine  anack,  or  rack,  of  the 
East.    In  Egypt  and  Arabia^  the  date  trees  that 
have  become  unproductive,  through  age  or  any 
other  circumstance,  are  commonly  diaposed  of  in 
this  manner.    What  is  called  the  ai6A<^  of  ^ 
palm  is  esculent  in  many  of  the  qracieSySadinthe 
date  among  others.      The  cabbage  is  a  conical 
tuft  in  the  centre  of  the  crown  of  leaves,  and  is 
formed  of  the  future  leaves  in  their  undeveloped 
state.    When  the  outside  is  removed,  this  part 
of  the  date  tree  tastes  very  much  like  a  fieah 
chestnut;  but,  like  the  palm-juice,  it  is  oo^y> 
being  obtained  only  by  the  destruction  of  the 
tree ;  and  therefore  it  is  not  used  exo^  in  those 
trees  which  are  cut  for  the  sake  of  the  s^)  or 
juice. 

The  fibrous  parts  of  the  date  tree  are  made 
into  ropes,  baskets,  mats,  and  various  othsr  ar- 
ticles of  domestic  use ;  and  so  are  the  strings  or 
stalks  that  bear  the  dates.  The  cordage  of  the 
ships  navigating  the  Bed  sea  is  almost  endoaivdy 
of  the  inner  fibrous  bark  of  the  date  tree.  The 
trunk  answers  very  well  for  posts,  nulinga,  and 
other  coarse  purposes ;  but  it  is  not  fit  for  b«i^ 
worked  into  planks,  as  the  fibrous  nature  of  it 
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it  ettaily  split  leogthwiBe  into  Uireads. 
Tlw  mwfallafy  part  is  much  mora  abundant  and 
aoft  towvd  the  oentie  of  the  tree  than  toward 
tfe  eiraunfermee;  and,  therrfofe,  when  it  is  to 
be  voed  as  timber,  the  trunk  is  generally  deft  in 
two  down  the  middle,  lor  the  poipose  of  allow- 
ing tha  beart  to  diy  uid  harden. 

13ia  madnliary  part  of  the  date  tree  is  partly 
teinaoeova,  and  sohihle  in  water;  and  a  nutri- 
tiova  snbatanee  may  be  abtained  from  it,  resem- 
bling in  cxHMMtency  the  jo^  which  is  obtained 
frum  another  Idnd  of  palm.  In  the  proper  date 
trae,  hemmnty  it  is  small  in  qaantity,  and  by  no 
aaaana  good  in  qaality.  From  another,  and  a 
■ancb  smaDerapeeies  Cpkaemsytarmi/H'ajy  which 
is  a  natrro  <tf  the  East  Indies,  the  supply  is  mndi 
moire  abiiDdant.  This  £Hcina^oasdiU»  tree  grows 
npasi  tbe  diy  and  sandy  parts  of  the  east  or  Co- 
romandel  coast  of  the  peninsula  of  Hindoostari. 
It  is  a  Toy  low  tree,  or  rather  a  great  leafy  bush, 
fer  tha  trunk  is  nsTer  above  a  foot  and  a  half  or 
two  feet  in  beight^  and  the  leayee  completely 
eomeal  it.  This  palm  is  of  a  much  deeper  green, 
and  baa  the  kares  much  narrower,  than  those  of 
die  date.  It  fruits  and  flowers  nearly  in  the 
The  berries  are  about  the  siae  of 
^  and  of  a  ahioiag  black;  they  have 
;  mncb  poJ^,  but  what  they  have  is  sweet  and 
In  times  of  scarcity  the  natives  of  Hin- 
i  bare  leeoaise  to  the  wood  of  this  palm 
Whan  the  stem  is  divested  of  the 
and  of  Uie  brown  fibrous  matter  with 
wbkb  tbeir  roots  are  enveloped,  it  b  about  eigh- 
Joag,  and  six  in  diameter  where 
The  outside  of  it  consists  of  woody 
,  4^  a  wbite  colour,  and  very  much  m«tted 
,  and  witinn  these  the  larinaoeous  mat- 
tv  is  eontained.  To  obtain  that,  the  natives 
ipiit  the  trunk  into  longitudinal  pieces  dry 
tbam,  beat  them  in  mortars,  and  then  sift  the 
aaas  to  a^tarate  the  fibres.  After  this^  the  fe^ 
fine  la  ready  fe  being  boiled  into  gruel,  or  cof^€«, 
as  it  ia  called  in  India;  but  it  is  bitter,  and  &ec 
tnfaior  to  sago.  It  ha%  however,  occasionally 
been  of  much  use,  and  saved  the  lives  of  the 
people  at  times  whoi  fiunine  has  threatened  them 
witb  deatruetion. 

Even  the  leaves  of  the  date  palm  have  their 
ases;  tbeir  great  length  and  comparatively  small 
bwsdth,  and  their  toughness,  render  them  very 
good  materials  for  the  construction  of  coarse 
Tc^es,  baskets^  panniers,  and  mats.  On  the  con- 
tinent of  Europe,  palm-branches  are  a  r^^ular 
articie  of  trade;  and  the  religious  processions^ 
both  of  Christisns  and  Jewa^  in  the  greater  part 
of  Enrope,  are  supplied  from  some  palm-forests 
aesr  tbe  shores  of  the  Gulf  of  Genoa. 

The  cultivation  of  the  date  tree  is  an  object  of 
Ugh  importance  in  the  countries  of  the  East.  In 
the  interior  of  Barbery,  in  great  part  of  Egypt, 
in  tbe  more  dry  districts  of  Syrio^and  in  Arabia, 


it  is  almost  the  sole  subject  of  agriculture.  In 
the  valleys  of  the  Hedjaz  there  are  more  tlian  a 
hundred  kinds  of  dates,  each  of  which  is  pecu- 
liar to  a  district,  and  has  its  own  peculiar  vir- 
tues. Date  trees  pass  from  one  person  to  ano- 
ther in  the  course  of  trade,  and  are  sold  by  the 
single  tree ;  and  the  price  paid  to  a  girPs  father, 
on  marrying  her,  often  consists  of  date  trees. 

The  palm  is  not  wholly  confined  to  the  warmer 
latitudes^  though  in  those  only  it  matures  its 
fruit.  There  are  greenhouse  specimens  in  many 
parts  of  England.  Some  of  the  more  luxuriant 
parts  of  tbe  province  of  Valencia,  in  the  south- 
east of  Spain,  have  very  fine  forests  of  date-palms, 
from  wMch,  as  well  as  from  the  neighbourhood 
of  Genoa,  palm  branches  are  exported.  There 
are  date  palms  upon  the  coast  of  Gallicia,  near 
Ferrol  and  Corunna;  but  the  fruit  on  them  does 
not  come  to  maturity.  There  is  abundance  of 
palms  in  the  gardens  of  Naples;  and  they  are 
still  finer  and  more  numerous  in  that  part  of 
Sicily  in  the  neighbourhood  of  Palermo,  which, 
from  the  fertility  of  its  soil,  and  the  variety  and 
beauty  of  its  productions,  has  the  name  of ''  the 
golden  shelL"  They  are  also  to  be  met  with  in 
some  parts  of  the  south  of  France,  though  they 
rarely,  if  ever,  ripen  their  fruit  in  that  country. 
There  are,  in  particular,  two  very  majestic  spe- 
cimens growing  in  the  open  air  in  the  botanical 
garden  at  Toulon;  but  these,  so  far  as  we  have 
heard,  have  not  yet  flowered.  As  greenhouse 
plants^  Mrith  heat  in  the  colder  season,  they  have 
been  introduced  into  England  for  about  a  cen- 
tury ;  and  the  celebrated  Miller,  of  the  botanical 
garden  at  Chelsea,  is  reported  to  have  been  Uie 
fii-st  cultivator.  The  Messrs.  Loddiges,  of  Hack- 
ney, have  palms  of  considerable  height  growing 
under  glass;  there  are  also  some  fine  palms  at 
the  botanical  garden  at  Kew,  and  a  great  variety 
of  splendid  specimens  in  the  botanic  garden  of 
Edinburgh. 

The  date  palm  is  a  very  slow-growing  tree ; 
and  even  in  the  soil  and  climate  that  are  most 
congenial,  old  trees  do  not  gain  above  a  foot  in 
height  in  five  years,  so  that,  supposing  the  in- 
crease uniform,  the  age  of  a  tree,  sixty  feet  high, 
cannot  be  less  than  three  hundred  years.  Dr 
Shaw  says,  that  the  palm  of  Barbary  usually 
falls  about  the  latter  end  of  its  second  century. 

The  date  Is  one  of  those  plants  which,  in  the 
countries  that  are  congenial  to  their  growth,  form 
the  principal  subsistence  of  man ;  and  its  locality 
is  so  peculiar,  that  it  cannot,  strictly  speaking, 
be  classed  either  with  the  fruits  of  the  temperate 
climates  or  with  those  of  the  tropical.  It  holda 
a  certain  intermediate  place^  and  is  most  abun- 
dant in  regions  where  ^ere  are  few  other  escu- 
lent vegetables  to  be  found. 

There  is  one  district  where,  in  consequence  of 
the  extreme  aridity  of  the  soil,  and  the  wont  of 
moisture  in  the  air,  none  of  the  cerealia  will 
2& 
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grow ;  that  district  is  the  margin  of  the  mighty 
desert  which  extends,  with  hut  few  interruptions^ 
from  the  shores  of  the  Atlantic  to  the  confines  of 
Persia,  an  extent  of  nearly  fonr  thousand  miles. 
The  shores,  the  hanks  of  the  rivers,  and  every 
part  of  this  r^on  in  which  there  is  humidity, 
are  exceedingly  fertile ;  and  with  but  unskilf^ 
culture,  produce  the  most  abundant  crops  and 
the  choicest  fruits.  But  along  the  veige  of  the 
desert,  and  in  the  smaller  oases  or  isles,  which 
here  and  there  spot  that  wilderness  of  sand,  the 
date  palm  is  the  only  vegetable  upon  which  man 
can  subsist.  The  lofty  summits  of  the  moun- 
tains of  Atlas  form  an  effectual  barrier  to  the 
humid  winds  from  the  sea.  Accordingly,  the 
richer  vegetation  extends  only  as  far  to  the  south 
of  them  as  the  courses  of  the  streams  that  are 
fed  by  the  mountain  snows ;  and  these  streams 
are  soon  evaporated  by  the  air,  or  absorbed  by 
the  thirsty  soil.  The  more  lowly  vegetables  on 
that  soil  are  chiefly  of  a  saline  and  succulent  de- 
scription, such  as  euphorbias,  salsolas,  and  cac- 
tuses, which  retain  their  own  humidity  in  con- 
sequence of  their  smooth  and  close  rinds,  with- 
out much  aid  from  external  moisture ;  but  their 
juices  are  in  general  too  acrid,  or  too  much  im- 
pregnated with  soda,  for  being  of  any  use  as 
food.  Over  these,  the  date  palm  raises  its  trunk 
and  spreads  its  leaves,  and  is  the  sole  vegetable 
monarch  of  the  thirsty  land.  It  is  so  abundant, 
and  so  unmixed  with  any  thing  else  that  can  be 
considered  as  a  tree,  in  the  countiy  between  the 
states  of  Barbary  and  the  desert,  Ihat  this  region 
is  designated  as  the  Land  of  Dates  (Biledulge- 
rid) ;  and  upon  the  last  plain,  as  the  desert  is 
approached,  the  only  objects  that  break  the  dull 
outline  of  Uie  landscape,  are  the  date  palm  and 
the  tent  of  the  Arab.  The  same  tree  accom- 
panies the  margin  of  the  desert  in  all  its  sinuosi- 
ties ;  in  Tripoli,  in  Barca,  along  the  valley  of  the 
Nile,  in  the  north  of  Arabia,  and  in  the  south- 
east of  Turkey.* 

This  region  of  the  date  has  perhaps  remained 
for  a  longer  period  unchanged  in  its  inbabitants 
and  its  productions  than  any  other  portion  of 
the  world.  The  Ishmaelites,  as  described  in 
scripture  history,  were  but  little  different  from 
the  Bedouins  of  the  present  time ;  and  the  palm 
tree  (which  in  ancient  history  invariably  means 
the  date)  was  of  the  same  use,  and  held  in  the 
same  esteem,  as  it  is  now.  When  the  sacred 
writers  wished  to  describe  the  majesty  and  the 
beauty  of  rectitude,  they  appealed  to  the  palm 
as  the  fittest  emblem  which  they  could  select. 
"  He  shall  grow  up  and  flourish  like  the  palm 
tree,"  is  the  promise  which  the  royal  poet  of  Is- 
rael makes  for  the  just. 

Even  among  the  followers  of  other  faiths,  the 
palm  has  always  been  the  symbol  held  in  the 

*  libraiy  of  Entertaining  Knowledge. 


greatest  veneration.  It  is  recorded  of  Mahomd 
that,  like  the  psalmist,  he  was  aocostomed  to 
compare  the  virtuous  and  generous  man  to  the 
date  tree :  ^^He  stands  erect  before  hb  Lord;  in 
eveiy  action  he  follows  the  impulse  received  from 
above;  and  his  whole  life  is  devoted  to  the  wet- 
fiure  of  his  fellow-creatures."  The  mhsbitaita 
of  Medina,  who  possess  the  most  extenaTepln- 
tations  of  date  trees,  say  that  their  prophet 
caused  a  tree  at  once  to  spring  from  the  kernel 
at  his  command,  and  to  stand  before  his  admui^ 
followers  in  mature  fruitfulneas  and  heanty. 
The  Tamanaquas  of  South  America  haye  atn- 
dition  that  the  human  race  sprang  again  from 
the  fruits  of  the  palm,  after  the  Mexican  agi  tf 
water.  The  usefulness  of  the  tree  has  thus  caoaed 
it  to  be  the  subject  of  universal  veneration.  Id 
ancient  times,  and  in  modem,  the  palm  has  hm 
the  qrmbol  of  triumph.  The  Jews  carrj  it  on 
a  solenm  festival  in  conunemoration  of  their 
fiithers  having  gained  possession  of  the  promised 
land ;  t  and  the  Christians  in  rememhranee  of 
that  more  glorious  victory,  when  the  Stnoor 
rode  into  Jerusalem  amid  the  jubilations  tad 
hosannahs  of  the  people. 

Indeed,  the  tree  is  not  unworthy  of  those  hon- 
ours which  mankind  have  in  all  ages  bestowed 
upon  it;  for  the  great  utility  of  the  tree  must 
have  been  the  cause  of  those  honoors.  Bearing 
its  stem,  and  expanding  its  broad  and  beantifn) 
shade  where  there  is  nothing  else  to  shelter  man 
from  the  burning  rays  of  the  sun,  the  pahn  tree 
is  hailed  by  the  wanderer  in  the  desert  with  more 
pleasure  than  he  hails  any  other  tree  in  any  other 
situation.  Nor  is  it  for  its  shade  alone,  or  even 
for  its  finit,  that  the  palm  is  so  desiiable  in  that 
country;  for,  wherever  a  little  clump  of  pahns 
contrast  their  bright  green  with  the  red  wflde^ 
ness  around,  the  traveller  may  in  general  be  sure 
that  he  shall  find  a  fountain  ready  to  afford  him 
its  cooling  water. 

Nor  is  it  only  when  standing  alone  in  the 
desert  that  the  palm  is  a  majestic  tree.  Pahns 
form  the  shade  and  the  beauty  of  many  of  the 
tropical  forests.  Some  of  them  are  among  the 
tallest  of  trees;  and  when  the  margin  of  arivar 
is  spoken  of  as  more  than  usually  delightful,  we 
allude  to  its  palmy  side. 

The  Daum  Palmy  (nucifera  thdakaj  This 
tree  is  much  esteemed  in  the  countries  where  it 
abounds.  «A  native  of  the  desert,"  says  M. 
Delile,  "its  shelter  renders  many  places  that 
would  otherwise  be  totally  waste,  capable  of  cnl- 
tivation."  Many  species  of  thorny  mdil^ 
plants,  which  rarely  grow  on  the  spots  watered 
by  the  Nile,  find  an  asylum  under  its  shadow. 
They  increase  there,  and  spreading  in  the  direc- 
tion of  the  desert,  limit  its  extent  by  angmcnt- 

t  Judea  was  typified  bjr  the  pahn  tree  upon  ooto  ^ 
Teapaaian  and  Titos. 
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fug  the  productiye  districts.  The  trunk  of  the 
danm  is  eompoeed  of  longitudinal,  parallel  fibres, 
similar  to  that  of  the  date,  but  much  stronger, 
and  doaer.  It  is  cut  into  planks,  which  are  used 
for  doon  in  Upper  i^ypt.  The  fibres  are  black, 
and  the  intermediate  pith  is  yeUow.  The  leayes 
are  used  lor  making  carpets,  bags,  and  baskets 
of  yaiMras  kinds.  The  pulp  of  this  fruit  is  plea- 
sant to  the  taste,  and  would  be  much  used  for 
food  if  it  were  not  for  the  numerous  fibres  vrith 
which  it  is  mixed;  still  the  inhabitants  of  Said 
or  Upper  Egypt  do  frequently  eat  it.  The  fruit 
m  sold  in  laige  quantities,  and  y eiy  cheap,  at  Cairo, 
where  it  is  rather  considered  as  a  useful  medicine 
than  an  artide  of  food.  It  tastes  like  ginger- 
bread, and  u  much  relished  by  the  children.  An 
mfbsiofi  something  like  the  drink  made  of  steeped 
liipiorice  root,  or  the  pods  of  the  carob  tree,  is 
inepared  from  the  fruit,  which,  before  maturity, 
eontains  a  dear  and  tasteless  fluid :  when  ripe, 
the  kernel  beeomes  yory  hard,  and  fine  beads  for 
toaariea  are  made  of  it. 

The  Tal^mi,  or  Pab/^^ra  Palmy  (wrypha  urn- 
kr^cuHfera,)  This  spedes  is  a  natiye  of  Ceylon, 
when  it  oeeurs  among  the  mountains  in  the  in- 
terior.    It  also  grows  in  the  Burman  empire, 
and  other  parts  of  the  East  Indies.    The  leayes 
are  cig^iteen  foet  or  more  in  diameter.    They  are 
of  a  eoriaeeouB  texture  when  dried,  capable  of 
facing  folded,  and  again  opened  repeatedly  like  a 
fan.    Hence  the  usual  term  of  tiie  Fan  Palm. 
nwy  readily  reodye  an  impreadon  frx>m  any 
havd  point.    Adyantage  is  taken  of  this  property 
to  use  stripes  of  them,  prepared  in  mOk,  instead 
«f  paper,  to  write  upon  whidi  is  one  of  the 
Beat  important  uses  of  this  palm.    Their  ribs 
«e  of  the  texture  of  cane,  which  adds  greatly 
l»  (heir  stength.    When  cut  at  the  extremities 
af  the  petioles  they  are  said  to  be  used  to  pro- 
tect the  heads  of  traydlers  and  fighting  men 
vbo  hanre  to  force  their  way  through  the  jungle. 
For  this  purpose  only  a  portion  of  the  leaf  is 
oaed.    The  thicker  part,  which  was  attached  to 
the  petiole,  is  placed  forward,  and  the  ddes  hang- 
ing oyer  the  ears,  a  kind  of  wedge  or  inyerted 
ked  is  formed,  which  forces  the  branches  adde 
ai  &  wearer  pudies  forward.    All  the  books  of 
iaqM^tance  in  Pdi,  or  Cingalese,  in  Ceylon,  re- 
(Hire  to  the  rdigion  of  Buddhoo,  are  written 
apon  laminc  of  these  leayes.     The  Pali  and 
Omgdeee  character  is  engrayed  upon  stripes  of 
them,  with  dther  a  brass  or  an  iron  style.  There 
Bt  some  of  these  books  in  Sir  A.  Johnston's 
eoQeetion,  which  are  supposed  to  be  between  fiye 
■d  Bx  hundred  years  old,  and  which  are  still 
"«i  J  perfect.  Two  fine  specimens  of  books  written 
vpoo  the  leayes,  now  in  the  library  of  the  Royal 
Aaatie  Sodety,  are  inyduable.    The  one  is  a 
eomplete  copy  of  the  Pali  book,  called  the  Pan- 
^^^mas  Jatdcaya,  written  upon  deren  hundred 
ttd  seyenty-two  lamine  of  the  finest  description. 


This  book  contains  the  whole  mord  and  religious 
code  of  the  Buddhists,  and  is  so  scarce  that  it 
was  for  some  time  belieyed  there  was  no  complete 
copy  extant.  Sir  A.  Johnston,  when  president 
of  his  Majesty's  council  in  Ceylon,  being,  from 
the  yarious  benefits  which  he  had  conferred  upon 
the  priests  of  Buddhoo,  much  in  their  confi- 
dence, was  allowed  by  them  to  haye  copies  taken 
of  all  the  difierent  parts  which  were  dispersed 
among  the  most  cdebrated  temples  in  the  idand, 
and  of  them  formed  a  complete  book.  The 
other  is  a  yeiy  fine  specimen  of  a  Burmese  yolume 
on  the  Buddhoo  religion,  written  upon  laminte 
of  the  taliput  leaf,  lacquered  oyer,  and  beautifuUy 
gilt,  which  was  sent  to  the  preddent  by  the  king 
of  Aya,  with  some  other  books  as  the  finest  spe- 
cimen he  could  giye  him  of  the  manner  in  which 
the  books  in  a  royd  library  at  Aya  were  writ- 
ten. The  tdiput  leaf  is  used  in  the  mari- 
time proyinces  of  Ceylon  as  a  mark  of  distinc- 
tion, each  person  being  allowed  to  haye  a  number 
of  these  leayes  folded  up  as  a  fon,  carried  witli 
him  by  his  senrant.  It  is  also  used  in  the  Can« 
dian  country,  in  the  shape  of  a  round  flat  um- 
brella upon  a  stick.  It  is  farther  used  to  make 
tents,  and  by  the  common  people  to  shdter  them 
from  the  rain,  one  leaf  affording  sufficient  shelter 
for  seyen  or  eight  persons.  When  about  eighty 
years  old,  which  is  when  it  has  attained  its  full 
growth,  the  flower  spike  bursts  from  its  enyelope 
with  a  loud  report;  it  is  then  as  white  as  iyor}\ 
In  the  course  of  fifteen  or  twenty  months,  it 
showers  down  its  abundance  of  nuts;  this  effort 
to  proyide  a  numerous  suocesdon,  proyes  fatd  to 
the  parent.  Thus  it  presents  the  singular  phe- 
nomena of  a  long-liyed  plant  only  blossoming 
once  during  its  existence,  when  it  dies,  and  in 
dying,  like  the  fabled  Phcenix,  sheds  the  seeds 
of  a  friture  generation  around  it.  The  flower  is 
occadonally  thirty  feet  long.  Mr  Bennet,  author 
of  an  Account  of  the  Fishes  of  Ceylon,  was  pre- 
sent during  seyerd  of  these  rare  explosions.  In 
times  of  great  scarcity,  the  natiyes  of  India  cut 
down  this  palm  and  extract  the  pith  for  food. 
It  yery  much  resembles  sago  in  its  qudities. 

The  blossoms  haye  such  a  strong  heayy  smell, 
that  the  natiyes  cut  them  down  and  destroy  them 
when  in  the  yicinity  of  their  cottages.  The 
fruit  is  round,  and  yery  hard,  about  the  size  of 
a  cherry,  and  so  abundant,  that  one  tree  will 
produce  sufficient  to  plant  a  whole  country. 
They  are  not  edible. 

The  Torypha  ealiera,  or  Taliera  paim,  another 
dmilar  spedes,  is  also  a  noble  plant,  the  wood 
of  which  is  of  uniyersd  use  throughout  the 
northern  proyinces  of  India  for  roofing  houses 
and  other  domestic  purposes. 

The  Dwarf  P<Um,  (chamcBrop9  humilisyj  has 
dready  been  alluded  to  as  the  only  species  which 
will  endure  the  cold  of  the  temperate  zone.  It 
b  of  small  stature,  and  grows,  though  not  yery 
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luxuriantly,  in  some  of  the  sonthern  countries 
of  Europe. 

The  Plastain  (mwa 
paradisiacaj  is  of  con-  ^^ 

siderable  size;  it  rises 
with  a  herbaceous  stalk, 
about  fiye  or  six  inches 
in  diameter  at  the  sur- 
face of  the  ground  but 
tapering  upwards  to  the 
height  of  fifteen  or 
twenty  feet.  The  leaves 
are  in  a  cluster  at  the 
top;  they  are  very  lai^, 
l)eing  about  six  feet  " 
long  and  two  feet  broad:  pinntmn. 

the  middle  rib  is  strong, 

hut  the  rest  of  the  le^  is  tender,  and  apt  to  be 
torn  by  the  wind.  The  leaves  grow  with  great 
rapidity  after  the  stalk  has  attdned  its  proper 
height.  The  spike  of  flowers  rises  from  the 
centre  of  the  leaves  to  the  height  of  about  four 
feet.  At  first  the  flowers  are  inclosed  in  a  sheath, 
but  as  they  come  to  maturity,  that  drops  off. 
The  fruit  is  about  an  inch  in  diameter,  eight  or 
nine  inches  long,  and  bent  a  little  on  one  side. 
As  it  ripens  it  turns  yellow;  and  when  ripe,  it  is 
filled  with  a  pulp  of  a  luscious  sweet  taste* 

The  Banaka  (mttsasapientum)  yields  a  shorter 
and  rounder  fruit  than  the  plantain ;  the  stem 
19  also  different,  that  of  the  plantain  being 
wholly  green,  while  the  banana  is  spotted  with 
purple.  The  banana  is  not  so  luscious  as  the 
plantain,  bnt  it  is  more  agreeable.  Those  brought 
to  this  country  are  gathered  unripe,  but  upon 
being  kept  for  some  time,  acquire  a  rich  golden 
colour.  The  plant  is  very  successfully  cultivated 
in  our  conservatories,  and  often  produces  the  fruit 
in  perfection.  The  manilla  plantain  fibre  is  the 
produce  of  a  species  named  mma  texUlis.  The 
finer  kinds  are  manufactured  into  textile  fabrics. 

Having  thus  observed  the  slight  differences  in 
these  plants,  we  shall  proceed  to  their  general 
character — ^in  which  notice  we  shall  confine  our- 
selves to  the  use  of  the  word  banana. 

The  banana,  unlike  some  others  of  the  tribe,  is 
not  confined  to  any  particular  country  of  the  torrid 
zone,  but  offers  its  produce  indifierently  to  the  in- 
habitants of  equinoctial  Asia  and  America,  of  tro- 
pical Africa,  and  of  the  islands  of  the  Atlantic 
and  Pacific  oceans.  Wherever  the  mean  heat  of 
the  year  exceeds  76**  of  Fahrenheit,  the  banana  b 
one  of  the  most  important  and  interestii^  objects 
for  the  cultivation  of  man.  All  hot  countries 
appear  equally  to  fiivour  the  growth  of  its  firuit; 
and  it  has  even  been  cultivated  in  Cuba,  in  situ- 
ations where  the  thermometer  descends  to  45®  of 
Fahrenheit.  Its  produce  is  enormous;  the  ba- 
nana, therefore,  for  an  immense  portion  of  man- 
kind, is  what  wheat,  barley,  and  rye  are  for  the 
inhabitants  of  'Western  Asia  and  Europe,  and 


what  the  numerous  varieties  of  rice  are  for  tliose 
of  the  countries  beyond  the  Indus. 

The  banana  is  not  known  in  an  uncdtiTsted 
state.    The  wildest  tribes  of  South  America, 
who  depend  upon  this  fruit  lor  their  sabnstence, 
propagate  the  plant  by  suckers.    Yet  aa  all- 
bountiful  Nature  is,  in  this  ca8e,Teady  to  dimiii- 
ish  the  labours  of  man,  perhaps  too  ready  for 
the  proper  development  of  his  energies,  both 
physical  and  moral.    Eight  or  mne  months  ftfter 
the  sucker  has  been  planted,  the  banana  begiM 
to  form  its  clusters;  and  the  fruit  may  be  collected 
in  the  tenth  and  eleventh  months.    When  the 
stalk  is  cut,  the  fiTiit  of  which  has  lipened,  a 
sprout  is  put  forth,  whidi  again  bean  froit  in 
three  months.    The  whole  labour  of  ctdtivatioii 
which  is  required  for  a  plantation  of  bananaa  ia 
to  cut  the  stalks  laden  with  ripe  fruit,  and  to 
give  the  plants  a  slight  nouriahment^  oaee  v 
twice  a  year,  by  digging  round  the  roots.   A  spot 
of  a  little  more  than  a  thousand  square  feet  will 
contain  from  thirty  to  forty  banana  plants.  A 
cluster  of  bananas,  produced  on  a  aiiigle  plant, 
often  contains  firom  one  hundred  and  sixty  to 
one    Inmdied   and    eigjity  fruits,  and  weighs 
from  seventy  to  eighty  pounds.    Bat  reckoning 
the  weight  of  a  cluster  only  at  forty  pounds, 
such  a  plantation  would  produce  more  thanfooT 
thousand  pounds  of  nutritive  substance,   M. 
Humboldt  cakolates  that  as  thirty-three  pounds 
of  wheat  and  ninety-nine  pounds  of  potatoes 
require  the  same  space  as  that  in  which  fow 
thousand  pounds  of  bananas  are  growB,the  pro- 
duce of  bananas  is  consequently  to  that  of  wheat 
as  138  : 1,  and  to  that  of  potatoes  as  44  : 1. 

The  bananaripened  in  the  hot-houses  of  Birope 
has  &a  insipid  taste;  but  yet  the  natites  of  both 
Indies,  to  many  millions  of  whom  it  supp^w 
their  principal  food,  eat  it  with  avidity,  and  are 
satisfied  with  the  nourishment  it  affords.  This 
fruit  is  a  very  sugary  substance;  and  in  warm 
countries  the  natives  find  such  food  not  only 
satisfying  for  the  moment,  but  permaneatly  nu- 
tritive. Yet,  weight  for  weight,  the  nutritive 
matter  of  the  banana  cannot  at  all  be  compaied 
to  that  of  wheat,  or  even  of  potatoes.  At  tlwj 
same  time,  a  much  greater  number  of  indiridoals 
may  be  supported  upon  the  produce  of  a  piece 
of  ground  planted  with  bananas,  compared  with 
a  piece  of  the  same  size  in  Europe  growbg 
wheat.  Humbdidt  estimates  the  proportion  as 
twenty-five  to  one;  and  he  illustrates  the  fad  by 
remarking  that  a  European,  newly  arrired  in  the 
torrid  zone,  is  struck  with  nothing  so  ranch  as 
the  extreme  smaUness  of  the  ^ts  under  cnlti- 
vation  round  a  cabin  which  contams  a  nuxneioM 
family  of  Indians. 

The  ripe  fiiiit  of  the  banana  is  preserved,  like 
the  fig,  by  being  dried  in  the  sun.  Thisdried 
banana  is  an  agreeable  and  healthy  aliment 
Meal  is  extracted  from  the  fruit,  by  cutting  i* 
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in  tikcB^  drying  it  in  the  sun,  and  then  pounding 
it. 

The  £iieifity  with  which  the  banana  can  be  cul- 
tivi^il^obwrTcsa  recent  writer^hasdonbtkss  con- 
tri||||||ta  ancBt  the  progress  of  improyement  in 

ent  ciyiliza- 

ins,  in  a  soil 

<  ins  induetay, 

)  alpoweisof 

elopedy  man 
frnitsofhis 
preater  Inx- 
r  life  than  to 
I  8  use  all  the 

nd  his  skill; 
o  its  utmost 
e  has  actire 
(poorIn£an 
es,  little  ek* 
he  induahy 
•  >  skiefl^  and 

9d  him  with 
I  rts,  its  affeo- 

riches. 

m^rmy  iateroating  and  instructive  paper  by 

lfei|lpA  UocQey,  ''on  the  Tropical  Fruits  likely 

tajbWtlK  cultiTating  in  England,*'  it  is  stated, 

u^il  Aa  cothonty  of  Mr  Crawford,  that  some 

o^JtiwiefcieS'Of  the.  banana  possess  an  ex- 

mrpassing  •  the  finest  pear;  and 

in  the  East  Indies  hare  been  com- 

an  excellent  rennet  apple^  after  its 

h«s  bees  condensed  by  keeping  through 

Of  these  Tarieties  there  are  so  xoany, 

would  be  as  difficult  to  describe  as  the 

f  ^ples  and  pears  of  Europe.    The  banana 

itly  produosd  its  bunches  of  yellow 

•houses  in  this  kingdom;  particularly 

ij,  the  seat  of  Sir  W.  W.  Wynn; 

Loddiges*,  at  Hackney;  and,  ac- 

Mr  lindley,  ''it  appears  probable  that 

be  as  little  difficulty  in  ripening  the 

iSkai  of  any  tropical  tree  whaterer." 

(tagns  farhnfera.)     This  and  some 

t^lfioKR^  an  yielding  the  nutritious  farina 

«re  natiTes  of  the  south-east  of  Asia, 

the  islands  of  the  Indian  ocean.    The 

yaa  it  is  caDed  in  the  Molucca  islands, 

.tree-,  is  of  peculiar  appearance.    The 

isforraed  of  the  bases  of  the  leaves, 

ftst  very  slowly,  and  is  covered  with 

•oon^  however,  as  the  stem  is  formed, 

ef  the  tree  proceeds  with  great  ra- 

that.it  speedily  attains  its  fall  height 

ieet,  with  a  circumference  of  ^yq  to 

losing  in  tiiit  stage  its  thorny  aooom- 

lis.    Like  Uie  cocoa  nut  palm,  the  sago 

faaniQ  diatmet  bark  that  can  be  peeled  off;  but 

the  trunk  consists  of  a  long,  hard,  ligneous  tube, 

•bout  two  inches  thick,  the  internal  area  of 

whidi  is  filled  with  a  kind  of  fiuinaceous  pitb, 


intermixed  with  numerous  longitudinal  fibres. 
The  maturity  of  the  tree  is  known  by  the  tran- 
spiration of  a  kind  of  whitish  dust  through  the 
pores  of  the  leaves,  and  when  this  appears,  the 
trunk  is  felled  near  to  the  ground.  Forrest,  in 
his  account  of  the  Molucca  islands,  thus  details 
the  process  of  sago  manufiusture:  "The  tree 
being  felled,  is  cut  into  lengths  of  five  or  six 
feet.  A  part  of  the  hard  wood  is  then  sliced 
off,  and  the  workman  coming  to  the  pith,  cuts 
across  the  longitudinal  fibres  and  the  pith  to- 
gether, leaving  a  part  at  each  end  uncut.  So 
that  when  it  is  excavated  there  remains  a  trough 
into  which  the  pulp  is  again  put,  mixed  with 
water,  and  beaten  with  a  piece  of  wood.  Then 
the  fibres  separated  from  the  pulp  fioat  at  top, 
and  the  flour  subndes.  After  bdng  cleared  in 
this  manner  by  several  waters,  the  pulp  is  put 
into  cylindrical  baskets  made  of  the  leaves  of  the 
tree;  and  if ,  it  is  to  be  kept  some  time,  those 
baskets  are  generally  sunk  in  fresh  water  to  keep 
it  moist..  One  tree  will  produce  from  two  to  four 
hundred  weight  of  flour."  We  seldom  see  sago 
in  Europe  but  in  a  granulated  state.  To  bring 
it  into  this  state  from  this  flour,  it  must  be  first 
moistened  and  passed  through  a  seive  into  a  very 
shallow  iron  pot,  held  over  a  fire,  which  enables 
it  to  assume  a  globular  form.  Thus  all  our 
grained  sago  is  half  baked,  and  will  keep  long. 
The  pulp  or  powder  of  which  this  is  made,  will 
also  keep  long  if  preserved  fix)m  the  air;  but  if 
exposed,  it  presently  turns  sour.  Loaves  of 
bread  are  sometimes  made  in  the  Molucca  islands 
of  sago  flour,  and  baked  in  small  ovens,  the  floors 
of  which  are  divided,  by  means  of  partitions, 
into  cells  about  the  size  of  an  octavo  volume. 

Sago  has  lately  been  used  in  this  country, 
mixed  with  wheaten  flour,  for  bread.  In  certain 
proportions  it  makes  a  very  palatable  bread;  but 
if  used  in  excess,  the  ferina,  of  which  it  entirely 
consists,  renders  the  bread  heavy,  and  less  di- 
gestible than  wheaten  flour  alone.  The  sago 
palm  affords  a  greater  quantity  of  nourishing 
matter  than  any  other,  except  the  banana.  As  it 
grows  spontaneously,  and  in  great  abundance  in 
the  Asiatic  islands,  a  means  of  subsistence  is  thus 
afforded  to  the  indolent  natives,  without  much 
toil  or  ingenuity.  The  single  trunk  of  a  tree 
in  its  fifteenth  year,  sometimes  furnishes  six 
hundred  pounds  of  sago.  Mr  Crawford  has  cal- 
culated in  his  History  of  the  Indian  Archipelago, 
that  a  single  acre  of  land  will  support  four  hun- 
dred and  thirty-five  sago  palms,  which  will  an- 
nually produce  120,500  lbs.  of  sago. 

The  CyooM  eincinalM,  sometimes  mentioned 
as  the  only  sago  plant,  jrields  a  very  inferior 
kind. 

The  Mawitia  Palm,  which  also  yields  sago, 
grows  in  great  abundance  on  the  banks  of  the 
Orinoco  river,  in  South  America.  This  whole 
country  is  subject  to  inundations;  and  the  fan- 
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like  branches  of  these  trees,  look  like  a  forest 
rising  out  of  the  expanse  of  waters.  The  navi- 
gator who  passes  along  the  delta  of  the  Orinoco, 
is  surprised  to  see  the  tops  of  these  trees  lighted 
with  fires.  They  are  kindled  by  the  Gaunchos, 
a  people  who  hare  remained  for  ages  in  these 
marshes,  secured  from  the  floods  by  living  in  the 
palm  trees.  In  the  branches  they  suspend  mats, 
which  they  fill  with  clay;  and  on  this  damp 
earth  kindle  the  fires  which  are  necessary  for 
their  comfort.  Sir  Walter  Raleigh  saw  and  de- 
scribed these  people.  The  palm  ofi^ers  to  this 
rude  race,  as  well  as  to  other  tribes  who  inhabit 
the  gulf  of  Darien,  and  the  watery  lands  be- 
tween the  Guarapitha  and  the  mouths  of  the 
Amazon,  a  safe  habitation  amidst  the  inunda- 
tions to  which  those  countries  are  subject.  But 
it  affords  them  also  in  its  fruit,  its  ferinaceous 
bark,  its  sap  abounding  with  sugar,  and  its  fibrous 
stalks,  pleasant  food  to  eat,  wine  to  drink,  and 
thread  to  make  cordage  and  hammocks.  ''It 
is  curious  to  behold,"  says  Humboldt,  ''in  the 
lowest  stage  of  civilization,  the  existence  of  a 
whole  race  depending  upon  a  single  species  of 
palm,  in  a  similar  degree  with  those  insects  which 
subsist  upon  one  species  of  flower. 

Thd  (Jaibage  Palm  (areca  oUraeea),  This 
is  one  of  the  most  beautiful  and  stately  of  the 
palm  tribe,  and  hence,  in  some  of  the  tropical 
islands,  has  received  the  name  of  the  palmetto- 
royal.  The  stem,  which,  at  its  base,  measures 
seven  feet  in  circumference,  ascends  sbnight  and 
tapering  to  a  gigantic  height.  Logan  mentions 
some  of  them,  when  the  island  of  Barbadoes  was 
first  taken  possesrion  of  by  Europeans,  as  two 
hundred  feet  in  height;  but  Mr  Buges  observes, 
that  the  highest  in  his  time  in  the  island  was 
one  hundred  and  thirty-four  feet.  "  I  am  in- 
clined to  believe,"  says  Bryan  Edwards,  "  that  I 
have  seen  them  in  Jamaica  upwards  of  one  hun- 
dred and  fifty  feet  in  height ;  but  it  is  impossible 
to  speak  with  certainty  without  an  actual  mea- 
surement." Near  the  base  the  trunk  is  of  a 
brown  colour,  hard,  woody,  and  jointed,  with  a 
pith  inside  like  the  elder.  The  upper  part  of 
the  trunk,  from  whence  the  foliage  springs,  re- 
sembles a  well  turned  finely  polished  baluster,  of 
a  lively  greeu  colour,  gentiy  swelling  from  its 
pedestal,  and  diminishing  gradually  to  the  top, 
where  it  expands  into  branches,  waving  like 
plumes  of  ostrich  feathers.  These  are  decorated 
with  numerous  leaflets,  some  of  which  are  about 
three  feet  long,  and  an  inch  and  a  half  broad, 
tapering  into  a  sharp  point.  The  leaflets  gradu- 
ally decrease  in  size  as  they  approach  the  extre- 
mities of  the  branches.  This  lofty  regular  group 
of  foliage,  impelled  by  the  most  gentle  gale,  and 
constantly  waving  in  feathery  elegance,  is  an  ob  • 
ject  of  beauty  which  cannot  be  imagined  by  an 
inhabitant  of  temperate  climes,  unused  to  the 
magnificent  vegetation  of  a  tropical  sun.     The 


seed  is  enclosed  in  a  brown  spatha,  which  risee 
from  the  centre  of  the  branches,  and  hanging 
downwards,  consists  of  small  oval  nuts,  not  un- 
like a  bundi  of  dried  grapes,  but  much  longer  in 
proportion  to  their  circumference.  Within  the 
leaves,  which  constitute  the  summit  of  the  tnink, 
the  portion  called  the  cabbage  lies  concealed. 
This  substance  is  white,  about  two  feet  long,  of 
a  cylindrical  form,  and  the  thickness  of  a  man'a 
arm.  It  is  composed  of  longitudinal  flakes  li^e 
ribands,  and  so  compact  as  to  form  a  solid  crisp 
body.  When  eaten  raw,  it  tastes  somewhat  like 
the  almond,  but  more  tender  and  delicious. 
When  cut  into  slices  and  boiled,  it  is  served  up 
with  meat  as  a  v^etable  dish.  To  obtain  this 
very  small  portion,  growing  on  the  vwysununit 
of  such  a  stately  trunk,  the  noble  tree  must  be 
felled  to  the  ground.  In  the  pUice  where  the 
cabbage  grew,  a  species  of  beetle  very  geneally 
takes  up  its  abode,  and  deposits  its  eggs,  from 
which,  in  due  time,  grubs  are  hatched,  that  hare 
received  the  name  of  palm  tree  worms.  By  the 
n^;roes  these  are  reckoned  a  very  great  luxury; 
and  Stedman  thus  gives  an  account  of  them  in 
his  History  of  Surinam :  "  Another  n^ro  abo 
brought  in  a  regale  of  groe-gro9,  or  cabbage  tree 
worms,  as  they  are  called  in  Surinam.  This 
reptile  grows  to  the  size  and  thickness  of  a  man's 
thumb,  and  is  extremely  fiit.  However  disgust- 
ing to  appearance,  these  worms  are  a  delidous 
treat  to  many  people,  and  they  are  regularly  sold 
at  Parameribo.  The  manner  of  dressing  them 
is  by  frying  them  in  a  pan,  with  a  very  little 
butter  and  salt,  or  spiting  them  on  a  wooden 
skewer.  In  taste  they  partake  of  all  the  spices 
of  India,  as  mace,  cinnamon,  doves,  nutmeg. 
Several  species  of  these  worms  are  produced  in 
all  the  palm  trees  when  beginning  to  rot;  but 
some  are  larger  than  others.  They  are  all  of  a 
pale  yellow  colour,  with  black  heads." 

Camauba  Palm  (wrypha  emfsra).  This 
palm  is  a  native  of  Brazil,  and  grows  in  the  low 
lands  on  the  banks  of  rivers.  It  attains  the 
height  of  thirty  feet.  The  leaves  are  two  feet  in 
length,  and,  while  young,  are  folded  up  like  * 
fim ;  when  expanded,  they  measure  two  feet  m 
breadth.  If  they  are  cut  from  the  tree  when 
they  have  attained  their  full  growth,  and  are 
placed  to  dry  in  the  shade,  a  conaderable  quan- 
tity of  light  coloured  scales  is  loosened  from  their 
surface.  These  scales,  when  subjected  to  a  heat 
of  206*»  Fahrenheit,  melt  into  a  substance  ex- 
actly resembling  wax.  It  is  of  a  pale  y^^ 
colour,  and  on  cooling,  becomes  hard  and  brittle. 
Alcohol,  unless  heated,  has  not  the  power  of  dis- 
solvmg  this  wax.  Fixed  oils,  at  the  tempera- 
ture of  boiling  water,  cause  its  solution.  I*> 
specific  gravity  is  .980.  It  possesses  most  of  the 
properties  of  bees*  wax,  and  can  be  formed  into 
candles,  which  bum  with  a  good  and  steady 
light.    The  addition  of  a  tenth  part  of  tallow 
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readea  theae  eandles  less  biittle,  without  im- 
fMuting  to  them  any  unpleasant  smell,  or  mate- 
rially impairing  the  intensity  of  the  light.  Ex- 
cellent candles  are  also  made  from  a  mixture  of 
three  parts  of  this  wax  and  one  part  of  common 
bees^  wax*  A  quantity  of  the  wax  of  this  palm 
was  sent  to  England  from  Rio  de  Janeiro,  and 
sobjeeted  to  a  chemical  analysis  by  Mr  Biande. 
The  result  of  these  experiments  was  highly 
sadafiBkctory  as  to  its  efficiency  as  a  substitute  for 
wax  candles.  We  know  not  whether  its  em- 
ployment for  this  purpose  be  still  persevered  in. 
The  leaves  are  not  the  only  useM  part  of  the 
eanumba  palm.  The  green  fruit,  after  being 
Innled  in  several  waters,  affords  a  nutritive  food; 
the  pith  of  the  stem  of  the  young  plants,  after 
being  bruised  in  water,  is  likewise  applied  to  the 
same  purpoee.  The  kernel  of  the  fruit,  when 
ripe,  is  covered  with  a  layer  of  sweet  pulp,  and 
this  is  found  to  be  wholesome  food  for  cattle. 
The  leaves  make  a  very  durable  covering  for 
houses,  and  in  such  service  will  sustain  every 
vieiasitude  of  weather  for  twenty  years  without 
requiring  to  be  renewed.  The  trunk  of  the  tree 
is  a  useful  wood  for  building  houses,  making 
fsneesi,  and  a  variety  of  other  purposes. 

7%e  Caroaylon  Andicolcty  another  species  of 
palm,  also  yields  a  substance  somewhat  resem- 
bling wax.  This  palm  is  a  native  of  the  Andes, 
towering  in  majestic  beauty  on  mountains  which 
rise  many  hundred  toises  above  the  level  of  the  sea, 
^iproaching  even  to  the  veige  of  perpetual  snow. 
Humboldt  describes  the  tree  as  attaining  to  the 
prodigious  height  of  one  hundred  and  sixty  feet, 
wfaOe  it  differs  from  all  the  other  species  of  palms 
in  flourishing  under  a  much  colder  temperature. 
The  trunk  of  the  oeroxylon  is  covered  with  a 
peculiar  kind  of  varnish,  possessing  some  of  the 
properties  of  wax.  Vauquelin  subjected  this 
product  to  chemical  analysis,  and  found  that  it 
contained  two-thirds  of  resin  and  one-third  of 
wax,  thus  differing  materially  frx>m  the  inflam- 
mable substances  obtained  from  the  corypha. 

Mma  Guinemsis,  This  palm  grows  in  vari- 
ous parts  of  Africa.  It  grows  best  in  shady 
i^sees,  and  attains  the  height  of  fifteen  to  six- 
teen feet  The  frnit  resembles  the  stone  of  the 
^ste.  When  ripe,  this  nut  is  heated  by  fermen- 
tstion,  and  then  coarsely  pulverized  in  hollow 
cylindera,  by  which  its  oily  matter  is  separated. 
It  it  then  macerated  in  hot  water,  when  the  oil 
gndually  collects  on  the  surface,  and  cooling, 
concretes  into  a  thick  unctuous  cake,  of  a  light 
lemon  colour,  with  little  or  no  taste,  but  having 
a  rich  perfume.  At  the  ordinary  temperature 
of  the  air  it  is  not  a  fluid  oil.  At  6d°  it 
begins  to  be  slightly  opaque ;  at  62^  it  is  of  the 
connsteDce  of  honey ;  at  45°  it  is  proportionably 
thicker,  but  still  retains  a  degree  of  softness.  It 
is  hearier  than  most  of  the  other  expressed  oils. 
The  quantity  of  oil  in  these  nuts  is  very  con- 


siderable, one  gallon  of  nuts  usually  producing  a 
quart  of  oil.  This  oil  is  used  as  butter  by  the 
natives  of  the  Gold  Coast,  entering  into  all  their 
culinary  preparations ;  and  when  eaten  fresh,  is 
a  delicate  and  wholesome  article  of  diet,  differing 
as  much  frt)m  the  palm  oil  imported  into  Eng- 
land, as  fresh  butter  does  from  that  which  is  ran- 
cid. It  is  employed  in  this  country  to  make  a 
soap,  which  bears  the  name  of  palm  soap ;  and 
also  enters  into  the  comporation  of  other  articles 
of  perfumery.  The  quantity  used  for  home  con- 
sumption in  1830  was  160,000  cwt. 


CHAP.  XXIX. 

THE  YAM,  ARROW  ROOT,  AND  ALLIACEOUS  PLAinS. 

There  are  several  plants  belonging  to  the  mo- 
nocotyledonous  division  whose  roots  are  service- 
able to  man  as  food,  especially  some  of  those 
which  possess  a  farinaceous  or  starchy  substance. 
Although  none  of  these  are  equal  in  value  to  tlie 
potato,  which  will  be  described  afterwards,  yet 
there  are  a  few  which  deserve  notice  as  affording 
a  considerable  quantity  of  a  farina  as  pure  as 
that  derived  frx>m  the  cerealia. 

The  Yam  (dioscorea  sativa),  belongs  to  the 
class  dkecia,  and  order  hexandria  of  Linnspus. 
106.  It  is  an  herbaceous  climb- 

ing plant,  with  a  slender 
stalk,  growing  to  the  height 
of  about  twenty  feet.  The 
]  leaves  have  long  foot  stalks, 

<  '  and  are  smooth  and  sharp 

\  pointed.      The  flowers  are 

I  small  spikes,  arising  from 

the  base  of  Uie  leaf  stalk. 
The  roots  are  flat,  either 
„  palmated,  a,  or  irregular 

shaped,  by  about  twelve 
inches  in  diameter ;  exter- 
nally of  a  dark  brown  colour,  approaching  to 
black ;  internally  white. 

The  Winged  Yam  (dioscorea  akUaJ^  is  ano- 
ther species  frequently  cultivated.  Its  roots  are 
much  larger  than  the  other,  being  frequently 
three  feet  long,  and  weighing  about  thirty 
pounds. 

It  is  supposed  that  the  yam  was  originally  a 
native  of  the  East  Indies,  and  from  thence  was 
conveyed  to  the  West  India  islands  by  the  ori- 
ginal settlers,  for  it  is  no  where  found  growing 
in  a  natural  state  in  these  islands.  On  the  Mala- 
bar coast,  and  in  the  island  of  Ceylon,  on  the 
contrary,  it  is  a  common  indigenous  plant,  grow- 
ing in  the  woods  with  great  luxuriance.  It  is 
extensively  cultivated  in  the  tropical  parts  of 
the  continents  of  Africa,  Asia,  and  America,  and 
is  there  an  excellent  substitute  for  the  potatoe. 


Yams. 
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It  is  easily  raised,  is  yery  productive,  aud  re- 
sembles the  potatoe  in  its  qualities,  only  is  of  a 
closer  texture.  When  dug  out  of  the  earth  the 
roots  are  put  for  some  time  to  dry  in  an  airy 
place,  and  may  afterwards  be  kept  in  casks  or  in 
sand  for  a  long  time.  They  are  used  either 
roasted  or  boiled,  and  form  a  substitute  for  bread. 

Yams  are  raised  from  the  cuttings  of  the  roots, 
which  are  planted  generally  in  August,  and  come 
to  maturity  in  four  or  five  months.  Brown,  in 
his  account  of  tlie  culture  of  thb  plant,  mentions, 
that  in  dividing  the  roots  for  seed  plants  a  por- 
tion of  skin  must  be  left  on  each  piece,  other- 
wise no  germination  will  take  place,  for  he  says, 
that  by  this  skin  alone  they  germinate,  the  roots 
having  no  apparent  buds  or  eyes,  but  they  cast 
out  their  weakly  stems  from  every  part  of  the 
surface  alike. 

Lnoian  Arrow  Root  (Maranta  arundinacea). 


Arrow  Hoot  Plant. 

This  is  an  herbaceous  perennial  plant,  of  the  class 
monandriay  and  order  monoffynia  of  linneus,  and 
ft  native  of  the  south  of  Africa.  It  grows  to  the 
height  of  two  or  three  feet,  has  broad  pointed 
leaves,  and  bears  a  spike  of  small  white  flowers. 
It  is  cultivated  to  some  extent  in  the  islands  of 
the  West  Indies,  and  in  parts  of  India,  for  the 
purpose  of  obtaining  a  farinaceous  powder  from 
its  roots,  well  known  as  the  substance  called 
arrow  root.  This  latter  name  it  obtained  frt)m 
confounding  it  with  another  plant  from  which 
the  Indians  extract  a  poison  with  which  they 
anoint  their  arrows.  There  are  two  species,  the 
tnararUa  arundinacea  and  ramosimmc^  which 
yield  the  arrow  root.  The  process  is  as  follows : 
When  the  roots  are  a  year  old  they  are  dug  up, 
and  carefully  washed  in  clean  water.  They  are 
then  either  grated  or  beaten  into  a  pulp,  in  a 
large  wooden  mortar.  This  pulp  is  then  thro^^Ti 
into  a  quantity  of  clean  water,  and  after  thorough 
a^tation,  all  the  fibrous  matter  is  collected  with 
the  hand,  squeezed,  and  thrown  out.  The  re- 
maining milky  fluid  contains  the  farina,  mixed 
with  water,  and  a  portion  of  the  remaining 
fibrous  matter.  This  latter  is  separated  by  strain- 
ing  through  a  sieve,  when  the  liquid  is  then  al- 
lowed to  rest,  the  starch  subsides  to  the  bottom. 
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and  the  water  is  drained  off.  The  white  pastj 
residuum  is  again  washed  in  a  farther  portion  of 
water,  and  allowed  to  subside  as  brfoie ;  and  this 
process  is  sometimes  repeated  a  third  time  and 
even  oftener,  if  a  very  fine  powder  is  required. 
The  powder  is  finally  spread  on  dean  whitp 
cloths,  and  dried  in  the  sun ;  and  in  this  state  is 
fit  for  use,  and  will  ke^  for  any  length  of  time^ 
provided  moisture  is  kept  firom  it. 

Common  Arum,  or  Wakb  Robin  (arum  m&ah 
latum  J.    TbiB  plant  belongs  to  the  dsaa  smsokMi 
and  order  pofyandria  of  Linnsus.    The  root  is 
perennial,  tuberous,  about  the  um  of  the  thumb, 
sending  off  many  long  simple  fibres.    The  leafK 
are  commonly  three  or  four,  growing  from 
root ;  these  are  arrow-shaped,  of  a  deep  gM 
or  purplish  colour,  beset  vrith  many  veuia 
dark  spots,  and  stand  upon  long  grooved  fli 
somewhat  triangularly-shaped  footstalks.   IM 
flower-stalk  is  very  short  and  chanut 
shaped ;  the  calyx  is  a  sheaf  of  one  leal^ 
large,  oval,  nerved,  and  endoang  the 
spadix,  which  is  round,  dub-shaped, 
fleshy,  above  of  a  purple  colour,  bdow 
whitish,  standing  in  the  centre  of  the 
i     sheath,  and  supporting  the  parts  ne- 
!     cessary  to  fructification.     On  tracing 
;    it  towards  the  base,  we  first  discom 
the  nectaries,  or  several  oval  oorpusdes, 
which  are  terminated  by  long  tapmng 
points;  next  to  them  are  pUeed  the 
anthers,  which  are  quadrangular,  united,  and  of 
a  pui-ple  colour ;  under  them  again  we  find  more 
nectaries,  and  lastly  the  germina,  which  aieTery 
numerous,  round,  without  styles,  and  crowned 
with  small  bearded  stigmata.    This  ourious  spe- 
cies of   inflorescence  displays  itself  early  in 
spring ;  but  the  berries  do  not  ripen  till  late  In 
the  summer,  when  they  appear  in  naked  d» 
ters,  of  a  bright  scarlet  colour,  making  a  eol* 
spicuous  appearance  under  the  hedges,  yrlH^ 
they  commonly  grow.    The  root,  in  its  nam 
state,  contains  a  milky  juice,  extremdy  seM^ 
nious,  and  in  this  state  it  is  used  in  medidnaM 
a  powerful  stimulant.     This  acrimony  is,  hw^ 
ever,  dissipated  by  drying  and  by  the  appHcato  j 
of  heat,  when  the  substance  of  the  root  then  1^ 
comes  a  bland  farinaceous  matter,  like  aiitF# ' 
root.    For  this  purpose  it  is  either  r^^^^^-i 
boiled,  then  dried  and  pounded  in  a  mortar,  w" 
skin  being  previously  peeled  off.    The  powderi 
said  to  possess  a  saponaceous  quality,  and  Ml 
been  used  for  cleaning  linen  instead  of  soap.  9 
forms  also  the  Cypress  powder  of  the  PtoidW% 
much  used  as  a  cosmetic  for  the  skin.  ^ 

TVisEgyptianAnm  (arum  colocasia)  a^^<""* 
in  Egypt,  Syria,  and  the  adjacent  countries,  sw 
is  extensively  cultivated  for  the  sake  of  its  larg« 
esculent  roots,  which  are  no  less  esteemed  than 
those  of  the  other  species  of  the  same  plant. 
Taro  Carum  esculmUmJ  is  another  species 
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coltiTBteJ  in  the  Polynesian  islandn.  The  root 
requires  to  be  planted  in  a  hard  soil,  and  kept 
eoTered  with  water  from  nine  to  fifteen  months, 
when  it  is  fit  to  eat,  though  it  increases  in  size 
and  excellence  fi>r  two  years  more.  In  the  natu- 
rsl  state  both  the  fi>liage  and  roots  of  taro  have 
ail  the  pungent  acrid  qualities  that  mark  the 
genus  to  which  the  plant  belongs ;  bat  these  are 
80  dissipated  by  oooldng,  whether  baking  or  boil- 
ing, that  they  become  mild  and  palatable,  with 
no  peculiar  fiarour  more  than  belongs  to  good 
bread.  The  islanders  bake  the  root  in  the  na- 
tife  ofens  in  the  same  way  as  the  bread  fruit, 
and  then  beat  the  paste  into  a  mass  like  dough, 
called  pos.  It  is  eaten  by  thrusting  the  fore- 
finger of  tiie  right  hand  into  the  mass^  and  se- 
cmi]^  as  much  as  will  adhere  to  it,  passing  it 
mto  the  mouth  with  a  hasty  revolving  motion 
of  the  hand  and  finger. 

Gaiuc  (allium  Matimm),  Several  bulbous 
rooted  plants  belonging  to  the  natural  order  lUi- 
ooao^  of  which  garlic  is  the  type,  have  apeculiar 
pungency,  which  habit  has  rendered  grateful  as 
an  article  of  food,  or  rather  as  an  addition  to  other 
more  insipid  vianda.  Crarlic  belongs  to  the  class 
handrioy  and  order  wumogynia  of  Linnsens. 
The  root  is  perennial,  compoeed  of  several  bulbs, 
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nreloped  in  a  common  membrane,  and  from  its 
base  sends  off  many  long  white  fibres.  The 
Item  b  simple,  and  rises  about  a  foot  and  a  half 
in  height;  the  leaves  at  the  root  are  numerous, 
on  the  stem  few ;  they  are  all  long,  flat,  grass- 
^  Theflowersof  all  the  phints  of  thb  spe- 
cies arise  between  the  small  bulbs,  or  rocamboles, 
which  terminate  the  stem  in  a  cluster.  Each 
flower  is  very  small,  whitish,  and  commonly 
AbortiTe.  The  calyx  is  a  spatha  common  to  all 
the  florets  and  bulbs;  it  is  withered,  and  of  a 
f<><uulish  sluq^.    The  corolla  consists  of  six  ob- 


long petals.  The  filaments  are  six,  tapering  al- 
ternately, trifid,  shorter  than  the  corolla,  and 
furnish^  with  oblong  erect  antherse.  The  ger- 
men  is  placed  above  the  insertion  of  the  corolla, 
short,  angular,  and  supports  a  simple  style,  ter- 
minated by  an  acute  stigma.  The  capsule  is 
short,  broad,  trilobed,  three-celled,  three-valved, 
and  contains  roundish  seeds.    It  flowers  in  July. 

This  species  of  garlic,  according  to  Linnsus, 
grows  spontaneously  in  Sicily ;  but  as  it  is  much 
used  both  for  culinary  and  medicinal  purposes, 
it  has  been  long  very  generally  cultivated  in  gar- 
dens. It  shows  the  same  propensity  to  forming 
bulbs,  instead  of  flowers,  as  the  rocambole  garlic, 
which  it  also  resembles  in  other  respects.  Every 
part  of  the  plant,  but  especially  the  root,  has  a 
pungent  acrimonious  taste,  and  a  peculiar  rather 
ofiensive  odour.  This  odour  is  extremely  pene- 
trating and  diffusive,  for  on  the  root  being  taken 
into  the  stomach,  the  alliaceous  scent  impreg- 
nates the  whole  system,  and  is  discoverable  in 
the  various  excretions.  This  volatile  matter  is, 
in  part  at  least,  an  essential  oil,  which  may  be 
obtained  in  distillation  in  the  ordinary  manner ; 
and  like  the  oils  of  many  of  the  siliquose  plants, 
sinks  in  water.  Applied  to  the  skin,  gai-lio  has 
the  same  effects  as  a  blister.  This  plant  was  first 
cultivated  in  England  in  1548.  It  is  a  hardy 
plant,  and  thrives  best  in  a  rich  dry  soil.  There 
are  three  species  of  garlic  which  grow  wild  in 
Britain,  the  sand,  the  crow,  and  the  leek  garlic. 
The  wild  garlic  of  Kamchatka  f  allium  vrsinum  J 
is  eagerly  gathered  by  the  natives,  and  used  witii 
their  food,  and  also  as  a  medicine  for  the  cure  of 
scnrvy. 

The  Onion  falliiim  cepa).  This  is  a  biennial 
herbaceous  plant,  with  long  tubulated  leaves,  a 
swelling  pithy  stalk,  thicker  in  the  middle  than 
at  either  end.  The  flowers  are  in  the  form  of  a 
large  spherical  head,  which  blow  out  the  second 
snnmier  after  sowing.  The  root  is  in  form  of  a 
series  of  concentric  coats,  varying  in  size  accord- 
ing to  the  soil  and  dimate,  and  also  in  colour, 
from  a  wine-red  to  white.  The  peculiar  flavour 
is  less  intense  or  acrid  than  that  of  the  garlic, 
and  there  is  also  more  of  a  mucilaginous  nutri- 
tive substance  in  the  bulb.  The  flavour  also 
vaiies  much,  according  to  the  size  of  the  bulb, 
the  small  reddish  onions  having  much  more  pun- 
gency than  the  larger  ones.  There  are  at  least 
twenty  varieties  of  this  plant. 

The  onion  was  known  and  cultivated  at  a  very 
early  period  in  Britain.  It  is  not  supposed  that 
any  variety  of  it  is  indigenous,  since  the  large 
and  mild  roots  which  are  imported  from  warmer 
climates  deteriorate  both  in  dze  and  sweetness 
after  having  been  cultivated  a  few  years  in  this 
climate.  The  onion  called  the  Strasborgh,  and 
the  varieties  which  have  been  obtained  from  it 
in  this  country,  appear  to  be  the  most  natural- 
ized, as  they  are  the  hardiest  which  are  towu. 
21. 
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It  18,  therefore,  probable  that  this  plant  was  first 
introduced  into  England  from  the  central  parts 
of  continental  Europe;  although  it  may  have 
been  originally  the  natire  of  countries  fitrther  to 
the  south,  and  hare  been  rendered  hardier  and 
less  prone  to  d^;enerate  from  its  gradual  change 
of  climate. 

The  onions  of  Spain  and  Portugal,  and  eren 
those  of  the  south  of  France,  are  veiy  superior 
to  the  common  onion  of  our  gardens,  being  of  a 
much  larger  size,  and  more  mild  and  succulent. 
These  sorts,  however,  will  not  bear  the  colder  cli- 
mate of  this  country  without  d^enerating,  while 
their  seed  seldom  comes  to  maturity  in  Britain. 

Though  the  history  of  the  onion  can  be  but 
imperfectiy  traced  in  Europe,  there  is  no  doubt 
as  to  its  great  antiquity  in  Africa,  since  there  is 
evidence  to  show  that  this  bulb  was  known  and 
much  esteemed  in  Egypt  2000  years  before  Christ. 
It  still  forms  a  fiivourite  addition  to  the  food  of 
the  Egyptians.  Hasselquist,  in  a  panegyric  on  the 
exquisite  flavour  of  the  Egyptian  onion,  remarks, 
that  it  is  no  wonder  the  Israelites,  after  they  had 
quitted  their  place  of  bondage,  should  have  re- 
gretted the  loss  of  this  delicacy;  for  whoever  has 
tasted  of  the  onions  of  Egypt,  must  acknowledge 
that  none  can  be  better  in  any  part  of  the  universe. 
"  There,"  says  he,  **  they  are  mild  and  pleasant  to 
the  palate ;  in  other  countries  they  are  strong  and 
nauseous.  There  they  are  soft  and  yielding ;  but 
in  countries  to  the  north  they  are  hard,  and  their 
coats  so  compact,  as  to  render  them  less  easy  of 
digestion."  The  Egyptians  divide  them  into 
four  parts,  and  eat  them  roasted  together  with 
pieces  of  meat ;  which  preparation  they  consider 
sb  delicious,  that  they  devoutly  wish  it  may  form 
one  of  the  viands  of  Paradise.  A  soup  made  of 
these  onions  was  pronounced  by  the  learned  tra- 
veller to  be  certainly  one  of  the  best  dishes  of 
which  he  ever  partook. 

This  predilection  for  the  savoury  bulb  extends 
in  Afnca  beyond  the  country  of  the  Nile.  Major 
Denham,  in  his  route  south  frx>m  Bomou,  ob- 
served numerous  gardens ;  but  the  only  veget- 
able produced  in  them  appeared  to  be  onions. 

The  following  varieties  of  the  onion  are  those 
commonly  cultivated  in  our  gardens : 

Datch  blood  red. 

Deptfbrd. 

Riurly  silver  skinned. 

Globe. 

James  long  keeping. 

Lisbon. 

Pale  red. 

Potatoe  onion. 

Silver  skinned. 

Spanish. 

Strasburgh. 

Tripoli. 

Trae  Portugal. 

Two-bladed. 

Welsh. 

Yellow. 


A  rich  mellow  ground,  on  a  dry  snbson,  is  the 
most  fiivourable  to  the  growth  of  this  plant.  It 
is  propagated  by  seed  sown  broad-cast  in  spring; 
the  quantity  of  seed  being  regulated  according 
to  the  destination  of  the  onions,  whether  thef 
are  to  be  drawn  young,  or  to  remdn  fbrhoMig. 
The  plants  begin  to  bulb  in  June,  increasing  in 
growth  till  the  middle  of  August,  when  the  nedo 
shrink  and  the  leaves  decay;  tiiey  are  then  in  a 
fit  state  to  be  drawn,  and  presenred  for  the  win- 
ter store. 

A  method  of  improving  the  mze  of  onions,  hj 
transplanting  them,  was  recommended  by  Wor- 
lidge,  so  early  as  the  beginning  of  the  seTenteentb 
century,  in  his  **Sy8tema  Horticultnr*;"  and 
this  practice  has  lately  been  revived  with  great 
success  by  some  eminent  hortieultarists. 

The  theory  on  which  it  is  founded  is  eztremdy 
ingenious.  Every  plant  whidi  lives  longer  than 
one  year,  generates  the  sap  or  vegetable  blood 
which  will  elaborate  the  leaves  and  roots  of  the 
succeeding  spring.  In  bulbous  roots  this  re- 
served sap  is  deposited  in  the  bulb,  which,  in  a 
great  measure,  it  composes.  Now  the  store  width 
is  thus  formed  varies  connderably  in  tiie  same 
species  of  plant,  according  to  the  particalar  cir- 
cumstances under  which  it  is  raised.  Thns  tiie 
onion  in  the  south  of  Europe  accumulates  a  much 
greater  quantity  in  a  single  season,  under  a 
greater  degree  and  longer  duration  of  heat,  than 
is  afforded  by  our  colder  climates,  and  therefore 
it  acquires,  in  a  given  time,  a  much  lai^  sise. 
Mr  Elnight  was  induced  by  these  observations  to 
suppose  that  two  short  and  variable  sanuners  in 
England  might,  perhaps,  be  equal  in  efiect  to 
one  long  and  bright  season  in  Portugal ;  and,  ac- 
cordingly, he  attempted  a  method  of  culture 
which  has  proved  his  inference  to  be  correct  In 
pursuance  of  this  plan,  seeds  of  the  Portugal 
onion  were  sown  in  spring  very  thickly,  on  a 
poor  soil,  and  in  a  shady  situatioiL  Under  these 
circumstances,  the  bulb  in  the  autumn  had  at- 
tained scarcely  beyond  the  size  of  a  large  pea.  The 
bulbs  were  then  taken  from  the  ground  and  pre- 
served during  the  winter;  in  the  ensuing  spring 
they  were  again  planted  at  equal  distances. 
From  this  treatment  the  plants  afibrded  bolbs 
very  superior  to  those  raised  inmiediately  from 
seed,  some  exceeding  five  inches  in  diameter; 
and  being  more  matured,  they  may  be  presenred 
sound  throughout  the  winter  with  greater  ce^ 
tainty  than  those  whidi  are  raised  torn  seed  in 
a  single  season.  Many  other  cultivators  ponoC} 
with  some  slight  alterations,  the  same  method, 
and  find  it  perfectly  suooeesfnl. 

It  is  found  that  in  those  countries  in  which 
the  onion  comes  to  the  greatest  perfection,  the 
practice  of  transplanting  it  prevails. 

In  Portugal  it  is  sown  in  November  and  De- 
cember on  a  moderate  hot-bed,  and  protected 
fipom  the  frost;  in  whidi  situation  theplantsre- 
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till  April  or  BCay,  when  they  are  trans- 
planted to  a  rich  solL 

Onions  are  considered  wholesome  under  any 
form ;  hot  they  become  more  soccolent  and  mild 
after  haring  undeigone  culinary  preparation. 

The  WMk  Omm,  or  Cibaule  (alUtm  fistuto- 
mmj^  is  originally  from  Siberia.  It  is  a  hardy 
pknty  and  stroQg  in  flavoor^  approaching  more 
•eaily  to  garlic  than  onion.  'Hua  species  does 
act  Sana  a  bulb.  The  cultivation  of  the  ciboule 
lias  been  known  in  England  once  the  early  part 
of  the  seventeenth  century;  how  much  earlier 
there  aie  now  no  means  of  knovring.  It  is  much 
less  cultivated  in  the  present  day  than  it  was  in 
former  tinMi^  when  broths  and  pottages,  seasoned 
with  the  green  tops  of  the  onion  tube,  were  more 
in  fiahion.  It  is  now  only  occasionally  raised 
for  a  ^ring  crop.  For  this  purpose  the  seed  Lb 
sown  at  the  end  of  July  or  August;  in  a  fort- 
night the  plants  usually  i^ppear  above  ground ; 
but  in  October  their  leaves  wither,  and  the 
ground  spears  quite  bare.  In  the  beginning  of 
the  ^mming  year,  however,  they  become  reno- 
vatedy  and  in  March  are  fit  for  drawing  to  be 
aaed  aa  onions.  The  icalien  is  another  name 
given  to  long-necked  onions,  which  produce 
leaves  abondantiy,  but  do  not  bulb. 

The  Tree^  or  bulb-bearing  Onion  f  allium  cepoy 
vir.  tivipairum)^  is  a  singular  variety,  which  has 
probably  been  produced  by  climate.  It  runs 
with  a  strong  stem,  about  two  feet  in  height,  on 
the  top  of  which  the  flowers  are  produced  in  a 
ismBDet  similar  to  the  rest  of  the  species;  but 
instead  of  being  succeeded  by  capsules  containing 
Ksdo,  the  germs  swell,  and  towards  the  end  of 
the  aeasfm  a  crop  of  bulbs  is  obtained  from  the 
top  of  the  stalk,  and  which,  in  a  natuial  state. 
Si  sooQd  as  they  drop  off  and  fSsJl  to  the  ground, 
Wgin  to  put  out  roots  and  v^tate.  This  va- 
riety is  more  an  object  of  curiosity  than  of  use, 
thoi^  we  learn  that  in  some  parts  of  Wales 
these  bulbs  are  planted,  and  produce  ground- 
onions  of  a  conaderable  size,  while  the  stem  sup- 
plies a  succesnon  of  bulbs  for  the  next  year's 
plsotii^. 

This  variety  is  said  to  have  been  introduced 
here  from  Canada;  the  French  call  it  Popnan 
^Bgfpte;  there  is  no  proof,  however,  of  its 
bet^  a  native  of  the  country  which  its  name 
woold  indicate,  while  the  probability  is  greatiy 
to  the  contrary.  It  b  not  in  such  a  climate,  but 
ia  vAA  and  wet  countries,  that  seminal  plants  are 
chsnged  to  viviparous.  The  same  species  of 
gOBB  which  has  perfect  seeds  upon  warm  and  dry 
gnmnds,  bears  little  plants  in  the  spike  when 
grown  upon  the  cold  and  humid  mountain  top ; 
and  the  com,  which  in  a  dry  season  remains  firm 
sad  without  any  signs  of  vegetation  in  the  grain, 
sprouts  in  the  ear,  and  becomes  green  and  matted 
io  the  shock,  when  the  weather  is  rainy ;  this 
effect  being  produced  much  more  frequently  in 


the  northern  parts  of  the  country  than  iu  the 
south.  It  is  by  no  means  improbable  that,  in 
the  humid  atmosphere  of  the  Hebrides,  both 
grain  and  pulse  would  become  viviparous,  if  they 
were  not  taken  to  the  bam  and  dried  by  artifi- 
cial means.  By  analogy  drawn  from  fiEicts  it  is 
therefore  probable  that  the  tree-onion  is  not  only 
from  Canada,  but  that  it  is  not  indigenous  there, 
being  merely  the  common  onion  introduced  from 
France  by  llie  colonists,  and  changed  to  the  vi- 
viparous form  by  the  climate. 

The  Oraund,  or  PoUOoe  Oniony  is  another  cu- 
rious variety.  This  multiplies  itself  in  an  oppo- 
site direction  to  that  of  the  tree-onion,  producing, 
by  the  formation  of  young  bulbs  on  the  parent 
root,  an  ample  crop  below  the  surfEuse.  This 
plant  has  also  been  described  as  being  a  native  of 
E^iypt,  or  at  least  as  having  been  brought  from 
that  country  by  the  British  army  in  the  early 
part  of  the  present  century.  It  must  be  admit- 
ted that  a  plant  which  bears  an  additional  num- 
ber of  bulbs  is  more  likely  to  be  a  native  of  a  dry 
and  warm  climate  than  a  plant  which  is  vivipa- 
rous. The  time  of  the  int]x>duction  of  the  po- 
tatoe-onion  has^  however,  been  erroneously  as- 
signed, since  it  was  known  and  cultivated  in  the 
south  and  west  of  England  some  years  prior  to 
the  E^iyptian  expedition.  If  it  be  a  native  of 
E^iypt,  or  of  any  other  warm  country,  it  is,  in- 
deed, a  hardy  one,  since  it  bears  the  idteration  of 
the  seasons,  and  resists  the  attacks  of  insects  much 
better,  it  is  said,  than  the  common  onion. 

The  bulbs  are  planted  in  the  middle  of  winter ; 
as  the  tops  appear  they  are  usually  earthed  up 
like  potatoes,  and  by  the  middle  of  summer  the 
new  crop  is  ready  for  removing.  The  size  and 
number  of  the  new  bulbs  depend  very  much  on 
the  size  of  those  which  have  been  planted ;  but 
they  always  yield  a  proportionately  large  pro- 
duce. 

Mr  Wedgewood  employs  another  method.  He 
says,  when  the  onions  have  shot  out  their  leaves 
to  their  full  size,  and  when  they  begin  to  get  a 
littie  brown  at  the  top,  he  clears  away  all  the 
soil  from  the  bulb  down  to  the  ring  from  whence 
proceed  the  fibres  of  the  roots,  and  thus  forms  a 
basin  round  each  bulb,  which  catches  the  rain, 
and  serves  as  a  receptacle  for  the  water  from  the 
watering  pots.  The  old  bulbs  then  immediately 
begin  to  form  new  ones;  and  if  they  are  kept 
properly  moist,  and  the  ground  good,  the  clusters 
will  be  very  large  and  numerous ;  besides,  bulbs 
grown  thus  above  ground  are  much  sounder  than 
those  grown  below,  and  will  keep  much  better. 

Thb  Chive  (allium  SchcmoprasumJ,  is  the 
smallest,  though  one  of  the  finest  flavoured  of 
the  genus.  It  is  a  hardy  perennial  plant,  an  in- 
habitant of  Siberia,  and  said  to  be  a  native  of 
Britain,  though  rarely  found  growing  in  an  un- 
cultivated state.  The  bulbs  are  very  small,  con- 
nected in  clusters  of  an  elongated  form,  and  the 
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leaves  are  long,  slender,  and  pointed.  The  flower- 
ing stem,  when  it  is  allowed  to  rise,  is  slightlj 
curved,  and  seldom  attains  to  more  than  a  few 
inches  in  height.  The  flowers  are  white,  with  a 
purple  tinge ;  they  grow  crowded  together,  and 
are,  even  in  the  most  cold  and  moist  situations, 
followed  hy  capsules  and  seeds.  When  culti- 
vated, the  plants  are,  however,  seldom  allowed 
to  run  to  seed,  as  they  are  not  usually  drawn  to 
be  eaten  entire,  but  have  the  leaves  and  young 
tops  cut  ofi^  to  be  used  as  a  potherb.  Chives  are 
very  hardy,  and  require  no  attention  during  their 
growth  except  to  keep  them  free  from  weeds; 
they  are  propagated  by  slips,  or  by  dividing  the 
roots  in  the  spring  or  autumn. 

When  the  leaves  are  gathered  for  use,  if  they 
are  cut  close,  others  will  shoot  up  in  silccession, 
and  in  this  manner  a  bed  lasts  three  or  four  years; 
after  which  period  it  must  be  renewed.  When 
fresh  cut,  these  leaves  are  by  some  persons  con- 
sidered as  an  improvement  to  salads  and  season- 
ings. Their  flavour  suffers  greatly  if  they  be 
kept  after  gathering  even  for  a  very  short  time, 
and  their  produce  is  but  small  in  proportion  to 
the  labour  of  gathering.  On  these  accounts  they 
are  not  much  cultivated  in  places  where  veget- 
ables are  supplied  in  the  markets ;  and  they  sel- 
dom find  a  place  in  the  garden  of  the  English 
peasant,  who,  partly  from  ignorance,  and  partly 
from  prejudice,  does  not  live  much  upon  those 
soups  and  savoury  dishes  which,  while  they  are 
more  wholesome  and  nourishing  than  the  food 
which  he  consumes,  are  also  considerably  cheaper. 
Thb  Lbsk  (aUiutn  porrumj,  is  said  to  be  in- 
digenous to  Switzerland,  whence  it  was  intro- 
duced into  this  country ;  but  it  has  been  for  so 
many  ages  under  cultivation,  that  its  native  place 
cannot,  perhaps,  be  very  accurately  traced.  Ac- 
cording to  translators  and  commentators,  this,  as 
well  as  the  onion  and  garlic,  was  included  among 
the  Egyptian  luxuries  after  which  the  Israelites 
pined.  It  still  makes  its  constant  appearance  at 
the  tables  of  the  Egyptians,  who  eat  it  chopped 
small  as  a  savoury  accompaniment  to  meat. 

The  exact  period  when  the  leek  was  first 
brought  into  this  country  is  not  known;  but  it  is 
mentioned  by  Tuaser,  in  his  "Five  Hundred 
Points  of  Good  Husbandry,"  as  early  as  1662. 
There  is,  however,  every  reason  for  believing 
that  it  was  introduced  prior  to  that  time,  and 
iiad  long  been  the  favourite  badge  of  the  Welsh 
principality.  Shakspeare  makes  this  to  have 
arisen  at  the  time  of  the  battle  of  Cressy. 

Worlidge  gives  a  good  idea  of  the  love  of  the 
Welsh  for  these  kinds  of  odoriferous  vegetables. 
He  says,  **  I  have  seen  the  greater  part  of  a  gar- 
den there  stored  with  leeks,  and  part  of  the  re- 
mainder with  onions  and  garlic." 

The  hardiness  and  pungency  of  the  leek  both 
tend  to  recommend  it  in  those  countries  where 
few  potherbs  are  grown,  and  it  seems  to  have 


great  fiicility  in  adapting  itself  to  climate.  The 
leek  which  is  cultivated  in  the  colder  parte  of 
Scotland,  and  thence  is  called  the  Scotch  leek,  is 
more  hardy  and  also  more  pungent  than  the 
broad-leaved  variety,  chiefly  cultirated  in  Eng- 
land. It  was  formerly  a  very  fiivourite  ingre- 
dient in  the  "cock-a-leekie"  of  the  Scotch, 
which  is  so  graphicaUy  described  m  •*Tlie  For 
tunes  of  Nigel  ;'*  and  of  which  James  the  Fint 
is  reported  to  have  been  so  fond,  that  he  retained 
his  preference  for  it  notwithstanding  all  the 
dainties  of  London  cookery. 

This  species  requires  more  boiling  thanothera 
of  the  same  genus,  and  unless  it  be  reduced  nearly 
to  a  pulp,  it  taints  the  breath  in  a  veryofivnaTe 
manner.  The  offensive  odour  of  a  vegetaMe  is, 
however,  no  evidence  of  unwholesomeneas,  pro- 
vided the  odour  is  natural  to  it,  and  not  the  re- 
sult of  putrefaction. 

The  bulb  of  the  leek  consists  of  the  hottoms 
of  the  leaves,  which  do  not  form  in  hnlhules  or 
cloves  like  those  of  the  garlic,  neither  are  they 
so  entire  as  the  tunics  of  the  onion;  the  stem 
runs  to  the  height  of  about  three  feet ;  the  flowers, 
which  are  beU-shaped,  appear  in  May,  in  laige 
dose  balls,  followed  by  capsules  containing  seeds. 
As  the  root  of  the  leek  is  rather  the  hlandied 
end  of  the  leaves  than  a  bulb,  properly »  called, 
the  plant  is  to  be  considered  chiefly  as  a  potherb ; 
though  in  some  places  both  the  root  and  the 
greater  part  of  the  leaves  are  eaten  by  the  pea- 
santry as  an  accompaniment  to  their  bread.  Its 
chief  value,  however,  is  as  a  potherb,  which 
stands  the  winter  well,  and  is  in  a  forward  and 
succulent  state  at  tliat  part  of  the  season  when 
firesh  v^tables  are  the  least  abundant    The 
culture  of  the  leek  is  similar  to  that  of  the  onion. 
Thb  Shallot  (aUkmAscdknitm),  is  a  na- 
tive of  warmer  climates  than  that  of  England. 
It  b  found  growing  wild  in  many  parts  of  Syna> 
especially  near  Ascalon,  whence  it  derires  its 
name.    The  time  of  its  introduction  into  this 
country  is  not  known.      Some  writers  assome 
that  it  was  brought  home  by  the  crusadere.   It 
is  mentioned  as  a  well  known  plant  by  Tnrner, 
in  his  "Signes  of  Herbes,"  published  in  1548, 
This  plant  resembles  the  true  garlic  in  having  ite 
roots  divided  into  cloves  or  smaller  roots,  and 
enclosed  in  a  thin  membrane.    Each  of  these 
small  roots  sends  forth  two  or  three  fistular  awl- 
shaped  leaves,  issuing  from  a  sheath ;  they  we 
nearly  similar,  but  not  so  large,  as  those  of  the 
onion.    The  shaUot  does  not  in  all  situations 
produce  perfect  seeds,  or  even  flowers,  and  some- 
times, indeed,  does  not  send  up  any  foot-stalk. 
The  want  of  seed  is,  however,  fiiUy  compensa^ 
by  the  multiplication  of  the  roots.     I*  ^  *^ 
ciently  hardy  to  bear  uninjured  the  severest 
winters  of  England;  but  it  is  Uable  sometimes 
to  be  attacked  by  insects.    This  evil  is  found  to 
be  surely  prevented  when  the  bulbs  are  planted 
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rather  above  the  soHaee,  instead  of  being  buried 
in  tbe  earth ;  and  this  improTed  mode  of  culture 
hasa  ftrther  advantage  of  bettering  the  quality 
and  inrrwiwng  the  quantity  of  the  crop  obtained. 
The  flavour  of  the  shallot  is  much  more  pun- 
gent than  that  of  garlic,  but  not  nearly  so  rank. 
It  seasons  soups  and  made-dishes,  and  makes  a 
good  addition  in  sauces,  salads,  and  pickles. 

Rocambole  (aUiwn  seorodoprasumj,  is  a  na- 
tive of  thid  norUiem  parts  of  Europe,  and  is  found 
in  situations  which  are  rather  elevated.  It  has 
been  cultivated  in  this  country,  though  not  very 
extensively,  from  a  period  much  anterior  to  any 
lonab  of  horticulture.  The  earliest  records  on 
this  subject  mention  it  as  being  a  plant  in  com- 
mon cultivation.  It  is  a  perennial,  having  nar- 
row flat  leaves,  with  the  mark  of  a  keel  or  ridge 
on  the  under  sides.  The  flower-stem  rises  to  the 
height  of  about  two  feet ;  the  globular  head,  on 
its  first  appearance,  is  contorted.  As  the  plant 
advances,  however,  the  head  untwists,  and  the 
flowers  come  to  maturity ;  after  which  the  sphe- 
rical top  changes  into  a  cluster  of  small  bulbules, 
whidi  have  a  tinge  of  purple.  The  cloves  of  the 
rocambole,  taken  either  from  the  root  or  the  top 
of  the  flowering  stalk,  are  the  parts  used ;  the 
latter  being  the  largest  in  size ;  but  those  from 
the  roots  have  the  most  pimgency,  especially 
whm  the  whole  of  the  bulb  is  buried  in  the 
earth. 

Rocambole  holds  an  intermediate  place  between 
garlic  and  shallot^  and  is  applied  to  the  same  pur- 
pose as  the  latter. 

Oxcms,  class  ffynandrioy  order  numandriOf  of 
Linnms.    The  orchidia  form  a  numerous  and 
curious  fimiily  of  plants.    They  are  rather  diffi- 
colt  of  culture.    Few  of  the  species  produce 
teed^  and  they  are  propagated  by  their  bulbs  or 
tubers,  which  are  of  a  peculiar  structure.     An 
otdds,  when  taken  out  of  the  ground,  is  found 
with  two  solid  masses^  of  an  oval  form,  at  the 
base  of  the  stem,  above  which  spring  out  the 
thick  fleshy  fibres  which  nourish  the  plant.  One 
of  these  bulbs  or  tubers  is  destined  to  be  the  sue- 
oeflBor  of  the  other,  and  is  plump  and  vigorous, 
whilst  the  other,  or  decaying  one,  is  always 
wrinkled  and  withered.    From  this  wither^ 
<iQe  has  proceeded  the  existing  stem,  and  the 
plump  one  is  an  ofiset,  from  the  centre  of  which 
the  stem  of  the  succeeding  year  is  destined  to 
proceed.    By  this  means  the  actual  situation  of 
the  plant  is  changed  about  half  an  inch  every 
year;  and  as  the  effect  is  always  produced  from 
the  side  oppoate  to  the  withered  bulb,  the  plant 
travels  always  in  one  direction,  at  that  rate,  and 
will  in  a  dozen  years  have  marched  six  inches 
horn  the  place  where  it  formerly  stood.    In  the 
garden  the  orchis  can  hardly  be  said  to  be  pro- 
pagated.   The  species  are  generally  taken  up 
fnm  their  native  habitations  with  balls,  and 
transferred  to  a  shady  border,  where  they  remain 


for  a  year  or  two,  but  seldom  increase.  Those 
which  grow  in  the  open  fields  are  generally  found 
in  a  calcareous  soil,  and  those  in  bogs  or  woods 
thrive  best  in  peat,  or  peat  and  loam  mixed. 

Several  species  of  the  orchis  afford  the  sub- 
stance called  salep.  This  word  is  supposed  to 
have  been  derived  from  the  Arabic  name  of  the 
plants,  which  is  s(ihhleb. 

Orchis  Masculay  is  the  species  usually  em- 
ployed for  the  manufacture  of  salep.      It  grows 


no. 


Orchit. 

abundantiy  in  Oxfordshire,  and  there  salep  of 
the  best  quality  has  been  manufactured  from 
the  roots.  The  great  proportion  of  that  used, 
however,  comes  from  the  Levant.  The  plant 
con»sts  of  a  root,  composed  of  two  lobes,  from 
which  proceed  broad  oblong  spotted  leaves. 
The  flower-stalks  are  about  twelve  inches  long, 
are  furnished  with  one  or  two  narrow  leaves,  and 
terminated  by  a  long  spike  of  reddish  purple 
flowers,  which  have  a  slight  but  very  agreeable 
odour.  The  flowers  make  their  appearance  in 
the  months  of  June  and  July.  It  prefers  a  dry, 
rather  light  soil.  In  rich  loamy  soils,  which 
have  been  fully  manured,  this  plant  does  not 
thrive;  the  roots  become  black  and  half  rotten. 
The  root  b  ascertained  to  be  fully  matured  when 
the  leaves  and  stalk  begin  to  decay.  The  plants 
may  then  be  dug  up,  and  the  new  formed  bulbs, 
from  which  alone  the  salep  is  prepared,  separated 
from  the  dry  shrivelled  one. 

The  most  approved  mode  of  treating  the  roots 
is  as  follows :  The  root  is  to  be  washed  in  water, 
and  the  fine  brown  skin  which  covers  it  is  to  be 
separated  by  means  of  a  small  brush,  or  by  dip- 
ping the  root  in  hot  water,  and  rubbing  it  with 
a  coarse  linen  cloth.  When  a  sufficient  number 
of  roots  have  been  thus  cleansed,  they  are  to  bo 
spread  on  a  tin  plate  and  placed  in  an  oven, 
heated  to  the  usual  degree,  where  they  are  to  re- 
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main  six  or  ten  minutes,  in  which  time  thej 
will  have  lost  their  milky  whiteness,  and  ac- 
quired a  transparency  like  horn,  without  any 
diminution  of  bulk.  Being  arrived  at  this  state, 
they  are  to  be  removed,  in  order  to  dry  and 
harden  in  the  air,  which  will  require  several  days 
to  effect ;  or  by  using  a  very  gentle  heat,  they 
may  be  finished  in  a  few  hours.  The  Tui^ey 
salep  comes  to  this  country  in  oval  masses, 
liard,  and  semi-transparent,  of  a  yellowish  white 
colour. 

Salep  has  been  lauded  as  containing  a  greater 
quantity  of  nourishment,  in  a  given  bulk,  than 
any  other  vegetable  body ;  we  suspect,  however, 
that  in  this  respect  it  must  yield  to  good  wheaten 
bread.  It  has  been  said,  however,  that  an  ounce 
of  powdered  salep,  mixed  with  an  ounce  of  ani- 
mal jelly  or  portable  soup,  and  boiled  in  two 
quarts  of  water,  will  be  sufficient  for  the  daily 
food  of  an  able-bodied  man.  It  has  accordingly 
been  recommended  as  a  part  of  ships'  stores  on  a 
long  voyage.  A  small  quantity  of  salep  added 
to  milk  retards  the  latter  from  becoming  sour. 
The  late  Dr  Percival  of  Manchester  proposes  this 
substance  as  a  mixture  in  wheaten  bread.  I  di- 
rected, says  he,  an  ounce  of  the  powder  to  be  dis- 
solved in  a  quart  of  water,  and  the  mucili^  to 
be  mixed  with  a  sufficient  quantity  of  flour,  salt, 
and  yeast.  The  flour  amounted  to  two  pounds, 
the  yeast  to  two  ounces,  and  the  salt  to  eighty 
grains.  The  loaf  when  baked  was  remarkably 
well  fermented,  and  weighed  three  pounds  twelve 
ounces.  Half  a  pound  of  flour  and  an  ounce  of 
salep  were  mixed  together,  and  the  water  added 
according  to  the  usual  method  of  preparing  bread. 
The  loaf  when  baked  weighed  thirteen  ounces 
and  a  half;  but  it  should  be  remarked  that  the 
quantity  of  flour  used  in  this  trial  was  not  suffi- 
cient to  conceal  the  peculiar  taste  of  the  salep. 

Salep  was  at  one  time  in  considerable  esteem 
as  a  medicine.  It  b  now  never  used  by  medical 
men  but  as  an  article  of  diet  for  invalids,  when  a 
light  nutritious  v^;etable  food  is  advisable. 

Thb  Egtptian  Water  Lilt  (nymphea  htus). 
This  plant  grows  in  vast  quantities  in  the  plains 
of  Lower  Egypt,  near  Cairo,  during  the  time  the 
land  is  under  water.  It  flowers  about  the  mid- 
dle of  September,  and  ripens  towards  the  latter 
end  of  October.  The  Arabians  call  it  mqfhar. 
The  sacred  lotus  of  Egypt  has  given  rise  to  much 
controversy  among  the  learned.  In  &ct  it  ap- 
pears that  several  plants  were  called  by  this  name 
by  the  inhabitants  of  difierent  parts  of  the  coun- 
try. According  to  Shaw,  in  the  plate  that  re- 
presents the  mosaic  pavement  at  Pneneste,  re- 
lating to  some  of  the  plants  and  animals  of  Egypt 
and  Ethiopia,  the  lotus  of  these  countries  is  un- 
questionably a  water  lily,  of  which  three  kinds 
are  mentioned  by  Des  Fontaines,  and  represented 
on  many  Egyptian  monuments.  Two  of  them, 
he  says,  have  been  well  described  in  the  works 


of  Herodotus  and  Theophrastus;  one  hat  white 
flowers  and  fruit  like  that  of  a  poppy,  M  of  a 
great  number  of  small  seeds;  this  is  the  ii^wfp^ 
lohu  of  Linncus.  The  other,  called  by  Herodo- 
tus the  lily  rose  of  the  Nile,  and  by  llieophnfr- 
tus  the  Egyptian  bean,  or  lotus  of  Antinous^bas 
a  flower  of  a  lovely  red,  and  a  fruit  shaped  like 
the  rose  of  a  watering-pot,  pitted  with  deep  hoi- 
lows,  each  containing  an  oblong  seed  as  krge  as 
a  small  filbert ;  this  is  the  nymphea  nduxik  of 
linnieus,  the  cyannus  nelumho  of  Sir  J.  K  Smith, 
and  according  to  him,  the  kuamos  of  the  ancients, 
which  has  been  confounded  by  other  able  writers 
with  the  true  lotus  of  Egypt,  and  has  probably 
become  important  in  the  Egyptian  mythdogj 
only  as  a  substitute  for  the  former.  This  fruit, 
compared  by  Theophrastus  to  a  wasp*g  nest,  is 
represented  in  various  Egyptian  monuments. 
See  the  nymphea  lotus,  plate  VII.,  fig.  7.  The 
red-flowered  lotus  is  common  in  India,  bat  has 
disappeared  in  Egypt.  The  third  species  has 
blue  flowers,  and  a  fruit  like  the  first;  it  is  like- 
wise delineated  on  the  monuments  of  antiqnity, 
and  has  been  noticed  by  Athencus.  Thil  au- 
thor says,  that  at  Alexandria  the  crowns  worn  at 
the  festivals  of  AntinoOs  were  composed  of  the 
red  or  the  blue  lotus.  Delile  observed  the  bine 
water  lily  lotus  in  Egypt,  and  has  described  it 
under  the  name  of  nymphea  eervlea. 

Several  other  plants  deserving  notice  belong 
to  this  division  of  the  vegetable  kingdom;  but 
as  they  come  under  the  heads  of  medicinal  or 
ornamental  plants,  we  ^bAll  recur  to  them  nndei 
those  heads.  Of  such  are  the  aloes,  the  rarious 
kinds  of  lilies,  &c  The  pine  apple  we  shall 
also  describe  among  the  other  frnita 


CHAP.  XXX. 

DIVISION    m.      IHOOTTLEDOIVOUS    PLAlTO.— W* 
POTATO,  &e. 

We  now  come  to  the  third  great  dinsionof 
the  vegetable  kingdom,  where  the  seeds  of  ^ 
the  plants  ai«  found  to  be  divided  into  two  lobes 
or  cotyledons;  afiamiliar  example  of  which  we 
have  in  the  common  bean,  or  in  the  seed  of  tne 
oak  or  elm.  There  is  but  one  exception  to  ttis 
general  character,  and  that  is  in  the  fiwnily  ^ 
the  pines,  or  coniferse,  whose  seeds  ^'f^^ 
from  three  to  ten  different  parts,  or  rerticeDate 
cotyledons.  ^. 

Dicotyledonous  plants,  as  we  hare  alreadf 
explained,  are  characterised  from  the  membefl 
of  the  two  other  divisions,  by  the  ^^^^^^ 
ganization  of  their  stem,  (Chap.  VI.)  of  wbicn 
all  the  parts  are  diqK>sed  in  concentric  Isy^' 
the  disposition  and  mode  of  branching  of  ^ 
nerves  of  the  leaves;  the  ciicumstance  of  fi«  " 
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oae  of  ItB  multiples  being  the  prevalent  number 
in  aimoit  every  part  of  the  flower,  the  veiy  fre- 
quent  pnvalenoe  of  both  a  caljx  and  corolla; 
aiod  lastly,  the  general  aspect  of  the  plants. 

Dicotyledonous  plants  have  been  distinguished 
into  four  divisions^  according  to  the  structure  of 
the  eoroJls,  as  the  ApetdUmSy  Monopetaiousy  Po- 
fypetalons,  and  DieUnous. 

That  have  been  enumerated  in  the  natural 
system  as  belongiBg  to  this  diviaon  one  hundred 
and  twenty-five  lunllies,  including  a  great  pro- 
portion of  those  trees,  shrubs,  and  herbs,  which 
Bie  eondndve  to  the  necessities  or  luxuries  of 
maakiDd.  A  systematic  list  of  these  natural 
SumBfii  we  shall  giYe  afterwards;  in  the  mean 
time,  we  proceed  to  describe  those  vegetables 
in  this  division  which  are  impropriated  as  food 
tomao. 

TnP<nAxayf^olammtub0togum.J  This  val- 
uable plant  belongs  to  the  dnnily  Solamm  of 
Jsaaiea;  afanost  all  the  species  of  which  fimiily 
ve  of  a  poisonous  and  narcotic  fuality,  as  the 
Wsifci— fl,  iolmmtm  dulcamara^  %^cMmm#,  ^ 
iiOBfL  What  is  remarkable,  however,  it  is  only 
particolar  parts  of  many  of  these  vegetables 
vhieh  pomesB  the  narcotic  qualities,  ths  other 
pirta  being  perfectly  innoxious  and  edible.  Thus 
the  not  and  berry  of  the  dulcamara  are  per- 
fectly harmless,  as  well  as  the  root  of  the  so- 
hsnatoberosum.  Thesolanes  are  characterised 
Vthe  peculiar  form  of  the  flower,  of  which  that 
of  the  potato  is  a  fiamillar  example.    The  potato 


TiMPotsto. 

Woogi  to  the  Limuean  class  Pmtandria  ;  order 
^f^cgyma.  It  b  a  perennial  herbaceous  plant, 
liaagwith  a  slender  branching  stem  to  the  height 
"f  two  or  three  feet.  The  leaves  are  of  a  roundish 
fena,  of  naeqiial  size,  and  of  a  dark  green;  the 
P«<«Ia  are  white,  or  of  a  purplish  tinge;  the 
^  »  a  huge  berry  with  a  greenidi  pulp,  which 
■ttedy  changes  to  black,  containing  numerous 
■i^aeeds  in  the  centre. 

Besides  the  true  roots  of  the  plant,  there  are 
"lOMnms  nmners  wluch  grow  out  from  tlie  stem, 
•d  whidi  bear  the  tubm  or  potatoes.  There 
■a  munerous  scars  or  eyes  on  the  tnbor,  from 
*^i<oee  proceed  the  rootlets  and  future  germs  of 
•  WW  plant;  hence,  in  cutting  up  potatoes  for 
•«d,  care  must  be  taken  that  each  division  pos- 
loneof  these  eyes  or  points  of  germination. 


The  pointed  end  of  the  potato  which  is  attached 
to  the  runner  or  root,  is  more  matured  than  the 
rounder  end,  which  is  of  a  soft,  waxy,  and  watery 
nature,  while  the  other  is  dry  and  farinaceous. 

Gomara,  in  his  General  History  of  the  Indies, 
and  Josephus  Acosta,-  are  amongst  the  early 
Spanish  writers  who  have  menti<med  the  potato 
by  the  Indian  names,  openanck,  pape^  and  papcts, 
Qusius^  and  after  him  Gerard,  gave  figures  of 
the  plant;  and  Grerard  gave  it  the  name  of  50- 
Umum  tuberasuMy  which  linnsus  adopted. 

There  is  perhi^  no  vegetable  product,  not 
even  excepting  the  cerealia,  or  the  most  useful 
of  the  pahn  tribe,  which  has  proved  of  such  es- 
sratial  importance,  or  which  is  likely  still  to 
have  such  an  influence  on  the  population  of  the 
temperate  regions  as  this  admirable  root.  One 
could  scarcely  have  believed  that,  in  little  more 
than  two  centuries,  a  small  and  almost  neglected 
tuber,  transported  from  the  newly  discovered 
regions  of  Mexico,  where  it  occupied  but  a  very 
insignificant  space,  and  was  but  sparingly,  if  at 
all  used  as  human  food,  should  have  been  mul- 
tiplied so  as  to  form  the  principal  subsistence  of 
millions  of  human  beings  for  succeeding  gener- 
ations. Humboldt,  in  Ms  essay  on  the  kingdom 
of  New  Spain,  gives  the  history  of  the  potato. 
He  believes  that  the  plant  described  by  Molina 
under  the  name  of  Maglia,  is  the  original  stock 
of  this  useful  v^table,  and  that  it  grows  in 
Chili  in  its  native  soiL  He  supposes  that  thence 
it  was  transported  by  the  Indian  population  to 
Peru,  Quito,  New  Granada,  and  the  whole  Cor- 
dilleras. 

Among  the  Chonos  islands,  Mr  Darwin  saw 
the  wild  potato  growing  abundantly.  They 
grownear  the  sea  beach  in  thick  beds,  on  a  sandy 
shelly  soil,  wherever  the  trees  are  not  too  close 
together.  In  the  middle  of  January  they  were 
in  flower;  but  the  tubere  were  small  and  few  in 
number,  especially  in  those  plants  which  grow 
in  the  shade,  and  had  the  most  luxuriant  foliage, 
^^Nevertheless,  I  found  one,"  says  he,  "which 
was  of  an  oval  form,  with  a  diameter  two 
inches  in  length.  The  raw  bulbs  liad  precisely 
the  smell  of  the  common  potato  of  England; 
but  when  cooked  they  shrunk,  and  became 
watery  and  insipid.  They  had  not  a  bitter 
taste,  as,  according  to  Molina,  is  the  case  with 
the  Chilian  kind,  and  they  could  be  eaten  with 
safety.  Some  plants  measured  from  the  ground 
to  the  tip  of  the  upper  leaf,  not  less  than  four 
feet.  There  can  be  no  doubt,  from  the  state  in 
which  they  grow,  and  from  their  being  known 
to  the  various  Indian  tribes  scattered  over  the 
country,  that  they  are  indigenous,  and  not  im- 
ported plants."  ♦  Mr  Cruickshanks  thus  farther 
corroborates  the  above  remarks. 


*  Darwin's  Natural  History  of  voyage  to  Soath  Sewi, 
1840. 
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Mr  Lambert,  in  the  tenth  volume  of  Brande's 
Journal,  and  in  the  appendix  to  his  splendid 
work  on  the  genus  PinuSy  has  collected  many 
valuable  facts  which  prove  that  the  potato  is 
found  wild  in  several  parts  of  America,  and 
among  others  in  Chili  and  Peru.  Don  Jos^ 
Pavon,  in  a  letter  to  Mr  Lambert,  says,  **The 
Sokmum  tuberosum  grows  wild  in  the  environs 
of  Lima,  and  fourteen  leagues  from  Lima  on  the 
coast;  and  I  myself  have  found  it  in  the  kingdom 
of  Chili;"  and  Mr  Lambert  adds,  "I  have  lately 
received  from  Mr  Pavon  very  fine  wild  specimens 
of  solanum  tuberosum^  collected  by  himself  in 
Peru."  There  is  also  a  note  from  Mr  Lambert 
on  the  same  subject,  in  the  third  volume  of  the 
New  Edinburgh  Philosophical  Journal,  with  an 
extract  from  a  letter  of  Mr  Caldcleugh,  who 
sent  tubers  of  the  wild  plant  some  years  ago, 
from  Chili  to  the  HorticiUtural  Society.  But  it 
is  frequently  objected,  that  in  some  of  those 
countries  where  the  potato  is  found  wild,  it  may, 
like  many  other  species  met  with  in  that  state 
in  America,  be  an  introduced,  not  an  indigenous 
plant.  There  are,  however,  many  reasons  for 
believing  that  it  is  really  indigenous  in  Chili, 
and  that  wild  specimens  found  there  have  not 
been  accidentally  propagated  from  any  cultivated 
variety.  In  that  country  it  is  generally  found 
in  steep,  rocky  places,  where  it  could  never  have 
been  cultivated,  and  where  its  accidental  intro- 
duction is  almost  impossible.  It  is  very  com- 
mon about  Valparaiso,  and  I  have  noticed  it 
along  the  coast  for  fifteen  leagues  to  the  north- 
ward of  that  port;  how  much  farther  it  may  ex- 
tend north  or  south,  I  know  not.  It  chiefly  in- 
habits the  diffis  and  hills  near  the  sea,  and  I  do 
not  recollect  to  have  seen  it  at  more  than  two  or 
three  leagues  from  the  coast  But  there  is  one 
peculiarity  in  the  wild  plant  that  I  have  never 
seen  noticed  in  print,  that  its  flowers  are  always 
pure  white,  free  from  the  purple  tint  so  common 
in  the  cultivated  varieties,  and  this,  I  think,  is 
a  strong  evidence  of  its  native  origin.  Another 
proof  may  be  drawn  from  the  fact,  that  while  it 
is  often  met  with  in  mountainous  places,  remote 
from  cultivated  ground,  it  is  not  seen  in  the  im- 
mediate neighbourhood  of  the  fields  and  gardens 
where  it  is  planted,  unless  a  stream  of  water  run 
through  the  ground,  which  may  carry  tubers  to 
uncultivated  spots.  Having  observed  the  dis- 
tribution of  this  and  other  plants  through  the 
agency  of  the  streams  employed  for  irrigating 
the  land,  I  am  led  to  think,  that  the  wild  speci- 
mens found  near  Lima  may  have  had  similar 
origin.  If  they  occurred  in  the  valley,  this  is 
more  than  probable,  as  almost  the  whole  of  the 
land  is  either  cultivated  by  irrigation,  or  the 
uncultivated  spots  are  overflowed  when  the  river 
is  swelled  by  the  rains  in  the  interior.  Upon 
the  whole,  it  may  be  safely  concluded  that  this 
important  v^etable  is  really  indigenous  to  Chili; 


but  with  respect  to  Peru,  some  further  erideDoe 
appears  necessary  to  remove  all  doubt  on  the 
subject.  The  question  can  only  be  dedded  by 
ascertaining  the  exact  situations  in  which  the 
plants  present  themselves  at  Lima  and  Chanel^) 
especially  with  reqiect  to  land  that  is  orhasbea 
cultivated.  It  would  be  interesting,  too,  to 
know  the  colour  of  the  flowers. 

There  is  strong  evidence  for  believing  thit 
this  plant  was  first  introduced  into  England  by 
the  colonists  adventuring  to  North  America  and» 
the  auspices  of  Sir  Walter  Raleigh,  who  had  oV 
tdned  a  patent  in  1584,  from  Queen  Elizabeth, 
^'for  discovering  and  planting  newooontriemot 
possessed  by  Christians."  Thomas  Heriot,afte^ 
wards  known  as  a  mathematician,  was  amoog 
these  voluntary  exiles;  who,  howev»,  all  re- 
turned within  two  years  after  they  had  fiist 
gone  forth  for  the  purpose  of  founding  a  colony. 
These  voyagers  most  probably  brought  home  the 
potato,  sinoe  in  Heriot's  report  of  the  oonntry, 
which  is  printed  in  De  Br/s  collection  of  Ycfj- 
ages,  he  describes  (vol.  i.  p.  17,)  under  the  article 
Root,  a  plant  called  openawk,  which,  there  is 
little  doubt,  is  identical  with  the  potato.  ''The 
roots  of  this  plant,"  says  he,  *'are  round,  wmeas 
large  as  a  wahiut,  others  much  larger;  they  grow 
in  damp  soils,  many  hanging  together  as  if  fixed 
on  ropes.  They  are  good  food  either  boUed  or 
roasted."  The  introduction  of  this  plant  into 
Ireland  by  Sir  Walter  Raleigh,  on  his  wtnm 
from  Virginia,  is  indeed  well  authenticated  by 
corroborative  testimony.  In  the  manuscnpt 
minutes  of  the  Royal  Society,we  find  that  Sir  R. 
Southwell  distmctly  stated  to  the  fellowB,  that 
his  grandfather  was  the  first  who  cultivated  the 
potato  in  Ireland,  and  that  for  this  valuable  root 
he  was  indebted  to  Sir  Walter  Raleigh  *  Among 
the  anecdotes  told  of  thb  enterprising  royag^) 
it  is  said  that  when  his  gardener  at  Youghall,  io 
the  county  of  Cork,  had  reared  to  UiefuUiM- 
turity  of  "apples"  the  potatoes  which  he  had  re- 
ceived fix)m  the  knight,  as  a  fine  fruit  from 
America,  the  man  brought  to  his  master  one  of 
the  apples,  and  asked  if  that  were  the  fine  fruit 
Sir  Walter  having  examined  it,  was,  or  feigiMd 
to  be,  so  dissatisfied,  that  he  ordered  the  "weed 
to  be  rooted  out.  The  gardener  obeyed,  and  in 
rooting  out  the  weeds  found  a  bushel  of  pota- 
toes. 

In  contradiction  to  the  above  account,  Dr 
CampbeU,  in  hw  PoUtical  Survey,  states  that 
this  plant  was  not  introduced  into  Ireland  until 
the  year  1610;  while  some  writers  aflta  that 
the  people  of  that  country  were  in  possession  of 
the  potato  at  a  period  prior  to  the  one  just  a^ 
signed.  One  supposition  is,  that  this  wot  was 
brought  from  Santa  Fe  into  Ireland  in  the  year 
1565;  and  another,  that  it  is  of  so  very  ancient 

*  Uhnry  of  Uscftil  Knowledge. 
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t  iaU  in  that  uJand  as  to  make  it  equally  pro- 
bable that  it  is  a  natlTe  regetable  of  the  coiintiy. 

It  is  found,  howerer,  that  the  plant  carried  to 
Ireland  bj  Captain  Hawkins,  in  1^65,  was  the 
Sjwiiah  batata,  or  sweet  potatoe.  The  claim  to 
its  greater  antiquity  in  that  country  was  made 
by  Sir  Lucius  O'Brien,  who  stated  to  Mr  Arthur 
Yomig  that  the  Tenerable  Bede  mentioned  this 
pfamt  as  being  in  Ireland  about  the  year  700. 
Sir  Lodos  did  not,  however,  point  out  the  pas- 
s^  ccntaining  any  proof  of  his  assertion;  and 
the  potato,  largely  as  it  is  cultivated  in  that 
eoontiy,  has  not  yet  made  out  its  title  to  a  place 
in  the  indigenous  flora  of  Ireland. 

Geiaide  mentions  in  his  Herbal,  published 
1597,  that  he  cultivated  this  plant  in  his  garden, 
wbeie  it  succeeded  as  well  as  in  its  native  country, 
lie  gires  a  drawing,  which  he  distinguishes  by 
the  name  of  Virginian  potato,  having,  as  he 
states,  received  the  roots  from  Virginia,  otherwise 
called  Nosembega.  It  was,  however,  considered 
hj  him  as  a  rarity,  for  he  recommends  that  the 
soot  should  be  eaten  as  a  delicate  dish,  and  not 
n  common  food. 

From  the  authority  of  more  than  one  writer, 
it  WDidd  iq>pear  that  the  potato  was  brought  into 
Kmthem  Europe  through  a  different  channel, 
lad  at  an  earlier  period  than  the  introduction  of 
the  root  from  Virginia  into  this  country.  Clu- 
ans  idates  that  he  obtained  this  root  at  Vienna 
it  U98,  from  the  governor  of  Mons  in  Hainault, 
vbo  had  procured  it  in  the  preceding  year  frt>m 
Italy,  whercy  in  common  with  the  truffle,  it  had 
nccired  the  name  of  taratouJU,  Peter  Cieca^  in 
kis  Chronicle,  printed  in  1553,  chap.  xl.  p.  49, 
Rlates  that  the  inhabitants  of  Quito  and  its 
^ieintty,  besides  producing  maize,  cultivated  a 
taberoos  root  which  was  used  as  food  under  the 
BUBe  of  papoM  :  this,  it  is  affirmed,  is  the  same 
plant  which  had  heen  transplanted  to  the  south 
of  Europe,  and  which  Clurius  received  from 
Habault. 

Though  now  so  extensively  used,  the  value 
of  this  root  as  an  esculent,  was  not  perfectly  ap- 
I^ttsated  for  a  great  length  of  time  in  this 
country,  during  which  period  it  was  indeed  only 
coltiT^ed  in  gardens^and  that  as  a  curious  exotic. 
The  potato  was  considered  as  a  great  delicacy  in 
the  reign  of  James  the  First.  At  that  period, 
tboDgh  it  formed  one  of  the  articles  provided 
for  Uie  household  of  the  queen,  the  quantity 
^«ed  was  extremely  small,  and  exorbitantly 
^car,  being  at  the  price  of  two  shillings  per 
poand.  This  esculent  remained  equally  scarce 
throughout  the  turbulent  times  of  the  succeeding 
nign,  and  daring  the  Commonwealth.  Its  cul- 
tiration  very  gradually  spread  in  difierent  parts 
of  Ireland,  and  also  into  Lancashire,  but  not  till 
warty  a  hundred  years  after  the  discovery  of 
Virginia  by  Raleigh.  Mr  Buckland  of  Somer- 
««tahire,  in  the  year  1663,  drew  the  attention  of 


the  Royal  Society  to  its  ^alue,  earnestly  recom- 
mending the  general  cultivation  of  the  potato 
throughout  the  kingdom  to  guard  against  a 
&mine.  This  appeal  was  not  made  in  vain.  A 
committee  was  appointed  to  inquire  into  its 
merits,  and  all  those  Fellows  of  the  society  who 
had  lands  adapted  for  the  growth  of  the  potato, 
were  entreated  to  plant  them  with  that  vegeta- 
ble; while  Mr  Evelyn  was  requested  to  notice 
the  subject  at  the  close  of  his  Sylva.  This  cele- 
brated man  appears,  however,  not  to  have  been 
aware  of  the  importance  of  the  potato  as  an 
article  of  food,  for  he  did  not  mention  it  until 
more  than  thirty  years  after  that  period,  and 
then  in  rather  lighting  terms.  In  his  Elalen- 
darium  Plantamm,  the  first  gardener's  calendar 
published  in  Britdn,  he  thus  writes:  Plant  po- 
tatoes in  your  worst  ground.  Take  them  up  in 
November  for  winter  spending,  there  will  enough 
remain  for  a  stock,  though  ever  so  exactly 
gathered.  In  another  of  his  works,  Acetarius, 
he  remarks  that  the  small  green  fruit  gr  apples 
of  the  potatoe  make  an  excellent  salad.  This  as- 
sertion has  not,  however,  been  verified  by  ex- 
perience. 

The  zeal  of  the  Royal  Society  to  promote  the 
growth  of  thb  vegetable,  fiiiled  for  a  long  time 
to  exercise  much  influence  upon  the  habits  of 
the  nation;  and,  if  we  may  judge  from  the  opinions 
which  were  published  respecting  the  plant,  we 
must  conclude  that  the  necessities  of  the  poor  of 
Ireland,  who  have  ever  been  left  too  entirely  to 
their  own  resources,  did  more  to  promote  the 
culture  of  potatoes  than  all  the  labours  of  the 
learned,  and  the  philanthropy  of  the  patriotic. 
At  the  end  of  the  seventeenth  century  one  writer 
on  gardening,  indeed,  admits  that  ''potatoes  are 
much  used  in  Ireland  and  America  as  bread,  and 
may  he  propagated  with  advantage  to  poorpeople." 
Woolridge,  who  wrote  in  1687,  twenty-four 
years  after  the  appeal  of  Mr  Buckland,  describes 
potatoes  as  being  very  useful  in  "forcing  fruits," 
stating  that  they  are  planted  in  several  places  in 
this  country  to  good  advantage;  he  adds,  "I  do 
not  hear  that  it  has  heen  yet  essayed  whether 
they  may  not  he  propagated  in  great  quantities 
for  the  use  of  swine  and  other  cattle."  The  cele- 
brated Ray,  who  began  to  publish  his  Historia 
Plantarum  in  1686,  takes  no  &rther  notice  of 
this  vegetable  than  by  saying  that  it  is  dressed 
in  the  same  manner  as  Spanish  batatas.  Merritt, 
who  wrote  in  the  following  year,  records  that 
potatoes  were  then  cultivated  in  many  fields  in 
Wales^  hut  in  what  part  of  the  principality  he 
does  not  mention. 

On  the  other  hand.  Lisle,  who  made  obser- 
vations on  husbandry  fix)m  the  year  1694  to 
1722,  is  wholly  silent  about  the  potato.  In 
Mortimei-'s  Gardener's  Kalendar  for  1708,  this 
plant  is  directed  to  be  sown  in  February;  aud, 
as  if  its  character  had  notbocu  generally  kno%Mi, 
2  M 
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it  is  added,  that  '^the  root  is  very  near  the  nature 
of  the  Jerusalem  artichoke,  although  not  so  good 
and  wholesome,  hut  that  it  may  prove  good  for 
swine."  In  the  Complete  Gardener,  hy  the  emi- 
nent nurserymen,  Loudon  and  Wise,  the  seventh 
edition  of  which  was  published  in  1719,  no 
mention  is  made  of  this  root;  and  Bradley,  who 
wrote  about  the  same  time,  and  whose  very  ex- 
tensive works  on  horticultural  subjects  treated 
expressly  on  new  improvements  in  the  art,  notices 
it  as  if  by  compulsion.  "  They  (potatoes)  are," 
says  he,  '^of  less  note  than  horse-radish,  radish, 
scorzonera,  beets,  and  sldrret;  but  as  they  are 
not  without  their  admirers,  I  will  not  pass  them 
by  in  silence." 

These  iacts  and  extracts  are  curious,  as  they 
serve  to  show  that  this  most  valuable  article  of 
food  was  not  brought  into  general  use  by  the  skill 
and  labour  of  professional  men,  but  in  defiance 
of  their  prejudices,  and  the  bad  methods  of  cul- 
ture which  they  promulgated.  There  can  indeed 
be  little  doubt  that  the  imperfect  modes  of  both 
cultivating  and  preparing  the  potatoe  as  an  es- 
culent, were  in  a  great  measure  the  causes  which 
prevented  its  more  speedy  adoption  as  a  whole- 
some and  substantial  article  of  food;  while  this 
very  ignorance  of  its  nature  and  management 
produced  the  low  estimation  in  which  it  was 
held  by  writers  about  the  beginning  of  the 
eighteenth  century. 

To  those  who  know  anything  practically  of 
the  cultivation  of  this  plant,  it  must  be  evident 
how  much  the  early  sowing,  the  late  taking  up, 
and  the  leaving  in  the  ground  during  winter 
of  the  roots  intended  for  propagation,  tended  to 
deteriorate  the  quality  of  the  potatoes.  These 
circumstances,  together  with  the  little  culinary 
skill  exercised  in  its  preparation,  caused  it  to 
appear  under  no  very  tempting  form.  A  person 
who  had  been  invited  to  taste  the  first  potatoes 
which  were  planted  in  the  county  of  Forfiir,  in 
or  about  the  year  1730,  related  that  the  roots  had 
been  merely  heated,  and  that  they  adhered  to  the 
teeth  like  glue,  while  their  flavour  was  far  firom 
agreeable.  The  food  was  about  to  be  condemned 
through  the  ignorance  of  the  cook,  when  the 
accidental  arrival  of  a  gentleman  who  had  tasted 
a  potato  in  Lancashire,  caused  the  rejected  roots 
to  be  remanded  back  to  the  hot  turf  ashes>  till 
they  became  as  dainty  as  they  had  before  been 
nauseous. 

We  have  no  records  of  the  early  practice  and 
progress  of  potato  husbandry  in  Ireland.  The 
more  tardy  progress,  and  the  less  favourable  re- 
sults, attendant  on  this  culture  in  England,  might 
induce  a  belief  that  it  had  been  better  conducted 
in  the  former  country;  though  no  doubt  the  more 
genial  climate  of  Ireland,  its  humidity,  and  the 
absence  of  those  chilling  winds  from  the  east, 
which  are  so  often  fatal  to  the  tender  spring 
crops  of  England,  gave  to  it  a  natural  advantoge^ 


and  might  perhaps  sufficiently  account  for  the 
superiority  of  this  branch  of  husbandly  in  Ire- 
land over  England. 

The  early  practice  in  this  country  of  plant- 
ing potatoes  in  February  was,  in  itself^  an  eiee- 
tual  bar  to  their  goodness  as  field  cnltore,  ance 
the  young  plants  betray  their  origin  to  have  been 
firom  a  warmer  climate,  by  their  inability  to  bear 
the  slightest  d^ree  of  frost  with  impunity;  so 
that  if  they  put  forth  their  tender  h^  to  ihfi 
nippingfrosts  of  spring,  a  great  part  of  the  crop 
is  certain  to  fisdl  a  sacrifice.  The  better  qnality 
of  the  potato  grown  in  Ireland,  and  its  excel- 
lence as  a  substantial  article  of  food  amoi^  a 
population  sunk  to  the  lowest  state  of  poierty, 
caused  it  to  be  brought  into  general  use  in  that 
country,  finding  its  way  even  to  the  tables  of  the 
rich,  at  a  period  when  it  was  scarcely  known  in 
the  sister  island. 

The  introduction  of  this  plant  into  Scotland 
was  probably  earlier  than  into  any  part  of 
England,  with  the  exception,  perhaps,  of  Lanca- 
shire. The  people  living  in  that  county  were 
then  distinguished  by  a  marked  difierence  of 
habits,  manners,  and  character  from  their  ndgh- 
bours.  A  remnant  of  these  peculiarities  is  eren 
still  to  be  found,  notwithstanding  the  singulari- 
ties of  the  inhabitants,  and  local  drcumstanoes, 
combined  to  render  this  a  fiivourable  situation  for 
the  introduction  and  improvement  of  the  potato 

The  land  in  Lancashire  is  rather  poor,  and  the 
climate  rainy,  so  that  wheat,  with  eTcn  the 
present  improved  system  of  husbandry,  cannot 
be  raised  to  very  great  advantage.  Oats  were 
consequently,  there,  as  in  Ireland  and  the  low- 
lands of  Scotland,  the  staple  production.  The 
mechanics,  who  worked  chiefly  in  iron  and  brass, 
were  all  cottagers,  who  followed  their  respectiTe 
employments  in  the  winter,  and  raised  food  for 
themselves  upon  their  little  patches  of  land  in 
the  summer.  The  population  of  Lancashire 
then  bore  a  great  resemblance  to  the  cotters  of 
Ireland.  They  were,  however,  more  bgenious 
in  handicraft  works,  and  still  more  resembled 
the  manu&cturing  peasantry  in  the  centre  and 
south  of  Scotland,  who  grow  the  whole  or  the 
greater  part  of  their  food^upon  their  cottage 
lands.  Even  the  education  of  their  children  was 
formerly  often  obtained  out  of  the  produce  of 
their  little  field;  the  school-master  went  thig- 
ging,  that  is,  collecting  a  portion  of  produce  from 
every  cottager,  in  proportion  to  the  wealth  of 
the  individual,  and  to  the  number  of  pupils  be 
might  have  contributed  to  the  school-room.  The 
poor  likewise  were  relieved  by  a  voluntary  con- 
tribution of  produce,  and  it  is  probable  that  this 
system  worked  as  well  as  that  of  a  compulsory 
rate.  Even  in  the  smaller  buighs  of  Scotland, 
and  in  the  villages  where  the  lands  are  held  on 
feu  or  perpetual  lease,  the  same  system  was,  and 
in  many  places  still  is,  followed.    The  portion- 
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er^  as  they  are  called,  are  allowed  a  house  in  the 
Tillage,  and  land  for  their  sabsistenoe,  in  the 
eoRoandiiig  fields. 

In  sach  a  state  of  the  peasantry  the  ctdtiya- 
tion  of  the  potato  wonld  offer  peculiar  advan- 
tages, as  DO  other  sabstantial  article  of  food 
could  be  raised  by  the  inexperienced  rustic  in 
equal  quantities,  with  so  little  risk  and  trouble, 
aud  without  any  but  his  own  and  his  fomily's 
being  required  for  its  culture  and  after-prepara- 
tion. Accordingly,  when  once  this  plant  was 
introduced  into  cottage  cultiyation  in  Scotland* 
ita  hnportance  was  qnickly  rec<^;nized. 

It  is  understood,  however,  that  this  valuable 
root  was  not,  until  the  year  1728,  made  the  ob- 
ject of  usefol  culture  among  the  Scotch,  and 
they  were  then  indebted  to  a  cottager  for  first 
attempdug  its  culture.  This  man's  name  was 
Ibomas  Prentice;  he  was  a  day-labourer  living 
near  Kilsyth,  in  Stirlingshire,  and  drawing  his 
sabastence  partly  from  the  produce  of  his  little 
plot  of  ground.  This  crop  proved  extremely 
raloable,  and  was  almost  instantly  in  demand 
for  propagating  other  crops,  first  among  the  cot- 
tagers, and  then  among  the  formers.  Prentice 
wotinued  to  cultivate  this  root  very  carefully, 
and  to  supply  his  neighbours  with  the  produce 
of  bis  crop.  He  was,  moreover,  frugal  and  in- 
dustrious^ so  that  in  a  few  years  he  found  him- 
self in  possession  of  two  hundred  pounds,  no 
■nan  fortune  at  that  time  and  in  that  place. 
When  he  had  *'made  his  fortune,"  he  sank  his 
ca{ntal  in  an  annuity,  at  a  good  interest,  upon 
wMch  be  lived  independently  to  an  old  age. 
Tie  last  years  of  Ms  life  were  spent  in  Edin- 
^gb,  where  he  died  in  the  year  1792,  at  the 
•dtanced  age  of  ^hty-ox,  having  thus  been, 
for  sixty-four  years,  a  witness  to  the  happy  ef- 
^  of  the  blesrasg  which  he  had  been  instru- 
mental  in  conferring  on  his  country. 

Bot  notwithstanding  the  success  that  attended 
|be  culture  of  the  potato  among  the  cottagers, 
its  progress  among  ^e  higher  classes  in  Scotland 
WIS  retarded  by  the  opinions  of  the  writers  for- 
loerly  alluded  to;  while,  what  is  not  a  little 
Bsgnlar,amistaken  zeal  in  religious  mattersmade 
*nne  of  the  Scotch  fplks  hostile  to  the  innovation. 
"Potatoes,"  said  they,  ^are  not  mentioned  in  the 
laUe,"  and  thus  the  same  anathema  was  pro- 
oouDced  against  them  as  against  the  ^^spinning- 
wbed,**  and  the  "com  fimners." 

The  name  of  this  plant  was  indeed  inserted  in 
ibe  Hortus  Medicns  Edinbuigensis,  published 
I7  Sutherland  in  1683.  It  is  therefore  probable 
^  the  potato  had  been  introduced  as  a  curi- 
onty  into  some  of  the  gardens  about  Edinburgh 
wne  time  before  it  was  brought  into  full  culture 
^  Prentice.  But  if  its  management  was  the 
aame  as  that  recommended  by  so  great  an  author- 
ity 88  Evelyn,  the  produee  was,  most  probably, 
of  little  value. 


The  year  1742,  which  was  long  remembered 
in  Scotland  as  the  "dear  year,"  gave  an  impulse 
to  the  cultivation  of  the  potato.  Old  people 
who  were  still  living  at  the  beginning  of  the 
present  century,  represented  the  state  of  things 
in  the  summer  of  1743  as  being  dreadful.  Many 
of  the  destitute  wandered  in  the  fields  seeking  to 
prolong  the  misery  of  existence  by  devouring  the 
leaves  of  pease  and  beans,  of  sorrel  and  other 
wild  plant^  while  not  a  few  perished  from  ab- 
solute want^  and  still  more  were  carried  off  by 
those  diseases  which  always  follow  and  aggra- 
vate the  devastations  of  famine.  This  state  of 
distress  naturally  called  the  general  attention  to 
the  cultivation  of  the  potato,  and  indeed  to  the 
whole  agriculture  of  the  country.  So  that,  dur- 
ing the  latter  half  of  the  eighteenth  century, 
the  practice  and  science  of  husbandry  made  much 
more  rapid  progress  in  Scotland  than  in  England. 
Previously  to  this  general  scarcity  in  1743,  some 
potatoes  which  were  growing  in  the  coimty  of 
Roxburgh,  were  so  imcommon  as  to  have  bsen 
considered  objects  of  curiosity.  But  the  state 
of  things  soon  altered;  and  immediately  after 
the  "dear  year,"  the  farmers  of  Lothian  began  to 
make  thb  a  branch  of  field  husbandry. 

In  England,  with  the  exception  of  Lancashire, 
the  progress  of  the  cultivation  of  the  potato 
continued  at  an  extremely  slow  pace.  It  was 
known  in  Yorkshire  only  as  gaa*den  produce 
down  to  1760;  and  in  Somerset^iire  it  was  rare 
indeed  to  meet  with  a  whole  acre  under  this  cul< 
ture  so  late  as  1770. 

So  little  attention  had  been  bestowed  on  this 
subject  even  by  the  most  intelligent  land-owners, 
that  MiUer,  in  the  quarto  edition  of  his  Grardener's 
Dictionary,  published  in  1771,  names  only  two 
varieties,  and  founds  the  distinction  of  these  not 
upon  quality,  or  time  of  coming  to  maturity, 
but  on  the  trifling  accident  of  a  red  and  of  a 
white  colour,  which  is  found  to  be  productive  of 
no  other  difference.  At  present,  however,  the 
varieties  are  so  numerous,  without  any  reference 
to  colour,  that  it  would  be  equally  vain  to  at- 
tempt their  description  within  any  limited  com- 
pass, as  it  is  unnecessary  to  point  out  their  uses, 
or  enumerate  their  properties. 

Not  many  years  after  the  appearance  of  Miller's 
valuable  work,  the  potato  b^an  to  form  an  im- 
portant article  of  English  husbandry;  and  in 
the  year  1796  it  was  foomd  that  in  the  coomty 
of  Essex  alone  seventeen  hundred  acres  were 
planted  with  this  root  for  the  supply  of  the 
London  market. 

The  culture  of  the  potato  is  now  so  exten- 
sive in  this  country,  that  an  abundant  supply 
can  be  obtained  in  all  places  throughout  the 
year,  and  such  have  been  the  improvements  in 
the  culture,  and  the  varieties  to  which  these  im- 
provements have  led,  that  a  succession  is  fur- 
nished fresh  out  of  the  earth  for  nearly  six 
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months  in  the  year.  The  early  sorts  have  been 
the  reward  of  horticultural  skill  now  so  success- 
fully exerted  in  this  country;  under  the  shelter 
of  frames,  with  careful  management,  the  tender 
young  plants  are  made  to  struggle  through  un- 
genial  weather,  and  to  produce  tubers  at  the 
earliest  approach  of  summer. 

The  culture  of  the  potato  in  the  rest  of 
Europe  appears  to  have  attained  to  no  great  ex- 
tent until  during  the  last  century.  In  the  latter 
half  of  this  period  it  was  made  in  more  than 
one  country  a  subject  of  interest  and  inquiry. 
Several  works  published  about  that  time,  treat- 
ing on  its  culture,  are  to  be  found  in  both  the 
French  and  German  languages.  From  one  of 
these,  we  learn  that  the  potato  was  introduced 
from  England  into  the  Netherlands;  and  was 
thence  transplanted  into  some  parts  of  Grermany. 
It  was  first  cultivated  in  Sweden  in  1720,  but, 
notwithstanding  the  exertions  and  recommenda- 
tions of  I^innaeus,  it  did  not  come  into  general 
cultivation  until  1764,  when  a  royal  edict  was 
published  for  the  encouragement  of  this  branch 
of  husbandry. 

The  potato  was  still  unknown  to  the  agricul- 
turists of  Saxony  so  late  as  1740;  but  so  rapidly 
did  its  culture  increase,  that  less  than  thirty  years 
after  the  above  date,  a  small  detachment  of  the 
French  army,  while  in  that  country,  having  its 
supplies  wholly  cut  ofi;  the  soldiers  subsisted  for 
eight  or  ten  days  entirely  on  potatoes  obtained 
from  the  fields;  nor  was  this  manner  of  living 
considered  among  them  as  by  any  means  a  hard- 
ship. 

The  Swiss  discovered  the  value  of  this  cul- 
tivation about  the  same  period  in  which  it  was 
introduced  into  Sweden,  and  in  a  few  years  they 
not  only  grew  potatoes  among  their  mountiuns 
in  abundance,  but  had  likewise  learnt  the  art  of 
drying  them,  grinding  them  into  flour,  and 
making  them  into  bread.  A  traveller  in  1730 
relates  that  the  miller  of  Untersen  had  scarcely 
anything  to  grind  but  potatoes;  and  in  1734  a 
peasant  was  so  well  aware  of  the  profit  arising 
from  this  culture,  that  he  bought  a  small  field 
situated  near  the  Swiss  mountains,  and  in  only 
two  years  after  paid  the  purchase  money  by  the 
produce  of  his  potato  crops. 

It  is  said  by  another  writer,  about  the  same 
period  (1770,)  that  during  the  twenty-five  or 
thirty  years  preceding,  the  culture  of  this  root 
in  some  parts  of  Switzerland  had  so  much  in- 
creased, that  it  constituted  the  food  of  two-thirda 
of  the  people.  In  the  present  day  it  still  forms 
a  principal  article  of  food  among  the  peasantry 
of  that  country. 

It  likewise  makes  a  reiy  prominent  figure 
in  the  husbandry  of  Poland,  where  it  is  culti- 
vated to  an  extraordinary  extent.  In  1827,  as 
much  as  4,288,185  korzecs,  (about  2  cwt.)  of 
l)otatoe8  were  produced  in  that  country,  while 


4,439,399  korzecs  of  rye  were  reaped,  3,183,02.'? 
of  oats,  4,506,062  of  barley,  and  751,076  of 
wheat. 

The  cultivation  of  the  potato  has  been  of 
late  years  introduced  into  some  parts  of  India 
with  every  prospect  of  success.  In  Bengal,  es- 
pecially, it  has  been  attended  with  the  most 
satisfiactory  results.  Bishop  Heber,  in  his  inter- 
esting Journal,  notices  in  several  places  the  pro- 
gress of  this  culture,  the  crops  becoming  hj  de- 
grees more  and  more  extended.  These  roots 
were  at  first  very  unpopular,  but  they  have  gra- 
dually gained  favour,  and  are  now  ^ken  of  as 
being  the  best  gift  which  the  natives  ever  receired 
from  their  European  masters.  They  are,  we  are 
told,  held  in  much  esteem,  "particularly  by  the 
Mussulmans,  who  find  them  very  useful  as  ab- 
sorbents in  their  greasy  messes.'*  The  following 
observations  are  gathered  from  the  same  volnme& 
In  the  neighbourhood  of  Patna  many  descrip- 
tions of  European  vegetables  are  brongbt  io 
market  in  abomdance;  they  are,  however,  reared 
for  the  consumption  of  the  European  inhabitants 
alone,  the  natives  rejecting  all  but  the  potato, 
which,  though  known  only  since  the  last  few 
years,  may  perhaps  soon  take  its  rank  with  rice 
and  plantains,  as  a  substantial  article  of  food 
with  the  frugal  Hindoo.  It  is  already  largely 
cultivated  in  that  district,  but  can  never  become 
an  exclusive  crop,  inasmuch  as  those  humid  stiff 
soils  which  are  peculiarly  favourable  to  thegrowth 
of  rice,  are  wholly  unsuited  to  the  potato,  the 
cultivation  of  which  must  therefore  be  confined 
to  those  sandy  and  drier  soils,  which  are  inimical 
to  the  culture  of  the  rice  plant.  In  such  sitna- 
tions  this  vegetable  of  English  production  may 
be  raised  with  unnuxed  utility,  wliile  the  resource 
of  80  important  a  snpplementary  crop  may,  in 
seasons  of  the  fidlure  of  the  rice  harvest,  avert 
the  evils  of  famine,  and  diminish,  in  one  strong 
point  of  view,  the  resemblance  between  the  In- 
dian and  Iridi  peasantry,  their  reliance  on  a 
single  article  of  food.  The  almost  infinite  di- 
vision and  subdivision  of  their  farms  is  in  India, 
as  in  Ireland,  a  fertile  source  of  poverty  and 
wretchedness. 

The  observations  of  another  intelligent  writer 
on  the  same  subject  likewise  tend  to  show  the 
advantages  which  may  result  frt>m  this  cultiva- 
tion in  Hindoostan.  He  remarks  that  adry  sea-  ! 
son  is  prejudicial  to  the  rice  crop,  while  it  is  fev- 
ourable,  or  rather  not  so  hurtful,  to  that  of  the 
potato,  and  "  therefore  nature  points  out  the  one 
crop  as  a  substitute  when  the  other  fails."  It  is 
certainly  a  fortunate  circumstance  that  the  sn- 
perstition  by  which  the  Hindoo  is  enslaved  docs 
not  shut  up  every  avenue  to  innovation  and  im- 
provement. No  religious  prejudice  forbids  the 
culture  of  tliis  vegetable,  and  therefore  the  na- 
tives evince  a  readiness  to  adopt  it  in  all  situa- 
tions where  it  can  be  as  easily  obtained  as  other 
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food.  The  9ofl  of  Bengal,  and  tlie  long  continu- 
ance of  dry  weather,  may,  perhaps,  he  ohstacles 
sufficient  to  prevent  this  root  from  hecoming  the 
principal  Doorishment  of  the  lower  orders ;  hut 
It  is  supposed  that  if  it  could  he  raised  cheaper 
than  rice,  the  potato  would  be  generally  preferred 
by  Hindoos.  At  present  it  is  almost  universally 
served  up  at  European  tables  in  Bengal  in  the 
nme  manner  as  in  England ;  and  though  the 
crop  is  ksB  abundant,  and  the  roots  are  smaller 
in  size,  they  are  scarcely  inferior  in  quality  to 
those  of  this  conntry. 

Wherener  tlie  Englishman  seeks  a  home,  he 
always  strirea  to  naturalize  this  root,  which  was 
so  long  straggling  into  notice  in  his  own  country. 
Kow  amid  all  the  luxuriant  and  delicious  vege- 
tation of  tropical  dimes,  he  still  retains  his  pre- 
feienee  for  that  simple  vegetable,  which  he  con- 
siders almo6t  a  necessary  of  life.  At  Ceylon  all 
his  attempts  to  cultivate  this  plant  have  been 
Deariy  vain,  as  it  will  not  thrive  in  that  island  at 
sny  place  except  at  Candy,  a  town  almost  seventy 
mOes  in  the  interior,  and  the  only  spot  in  the 
tountry  where  European  vegetables  come  to  any 
kgree  of  perfection.  A  basket  of  these  roots  is 
sent  every  morning  thence  for  the  supply  of  the 
governor's  table,  as  all  the  indigenous  v^etables 
ve  considered  an  inferior  substitute  for  this 
necessary  auxiliary  to  the  Englishman's  more 
substantial  fare. 

There  are  a  great  many  varieties  of  the  potato, 
arising  from  soil,  culture,  and  other  circumstances, 
bat  even  in  the  same  soil,  and  under  exactly 
similar  circumstances,  there  are  few  plants  which 
exhibit  snch  endless  diversities  as  this  one,  es- 
pecially in  the  dze^  form,  and  colour  of  the 
tnben.  It  will  he  sufficient  to  mention  a  few 
of  these  Tarielies. 

Tike  Spanish  or  White  Kidney,  is  an  oblong 
fiat  potato,  of  a  yellowish  hue  when  boiled ;  dry 
or  mealy,  and  of  an  early  sort. 

The  Wieklcw  Bangery  is  a  very  long  flat  root, 
with  very  few  eyes,  and  those  scarcely  sunk  in 
the  sor&ce,  with  a  rose-coloured  spot  on  one  end 
and  sometimes  on  the  side ;  an  early  kind  much 
esteemed  in  Ireland. 

Engluk  WMUy  or  London  lady,  a  smooth  fair 
potato,  generally  flat,  at  first  watery  but  after- 
wards dry  and  mealy. 

Hie  White  J^e,  a  large  round  root,  of  a  red 
eoUrar,  with  the  eye  sunk  very  deep  in  the  white 
blotches;  a  productive  kind  and  moderately 
dry. 

There  are  other  varieties  of  a  deep  purple 
colour,  and  of  a  bright  red  or  mottled  appear- 


All  these  varieties  are  produced  from  sowing 
Che  seeds. 

Potato  plants  rmsed  from  seeds  do  not  blossom 
for  the  first  three  years,  nor  are  the  potatoes  fit  for 
tiae  until  replanted  for  two  or  three  years«  un- 


less care  be  taken  to  sow  the  seeds  in  rich  ground 
in  small  drills,  and  afterwards  transplant  the 
shoots  and  frequently  hoe  them. 

It  \s  perhaps  of  advantage  thus  occasionally 
to  rise  potatoes  from  seed  in  order  to  obtain  fresh 
tubers  and  new  varieties.  But  if  care  be  taken 
to  change  the  soil  of  the  tubers  every  other  year, 
that  is,  to  procure  seed  potatoes  from  a  distant 
and  diffisrent  locality,  the  healthy  perfection  of 
the  plants  may  be  indefinitely  prolonged. 

With  regard  to  the  best  soil,  the  uplands  and 
the  lighter  grounds  are  found  to  be  much  better 
adapted  than  rich  and  strong  lands  to  the  culti- 
vation of  the  potato.  This  root  has  one  great 
advantage  over  all  grain  and  leguminous  crops, 
in  being  perfectly  secure  against  the  late  rains, 
which  often  completely  destroy  the  hopes  of  the 
former.  Bains  which  have  no  bad  effects  upon 
the  potato,  injure  the  bloom  upon  the  cerealia, 
or  cause  them  and  the  legumes  to  run  so  much 
to  straw  as  not  only  to  be  less  productive  of  seed, 
but  actually  to  lodge  and  rot.  The  quality  of 
the  roots  is  no  doubt  a  little  deteriorated  by  ex- 
cess of  moisture,  but  when  they  are  sufficiently 
matured,  rain  has  little  or  no  injurious  influence 
over  them. 

This  plant  seems  alone  to  have  been  wanted  to 
make  the  agriculture  of  the  British  isles  com- 
plete. Upon  the  western  side,  and  among  the 
mountains,  a  grain  crop  is  always  precarious,  and 
seldom  or  never  good.  Scanty  and  bad  as  it  is,  its 
culture  is  also  expensive,  as,  after  it  has  been 
reaped,  it  cannot  be  left  in  the  field  to  dry,  but 
must  be  taken  wet  into  hams  constructed  of 
wicker-work,  for  the  purpose  of  obtaining  a  cur- 
rent of  air,  and  there  suspended  upon  ropes. 
Such  a  process  is  not  merely  tedious  and  costly, 
but  absolutely  incompatible  with  the  culture 
of  any  considerable  quantity  of  grain. 

A  new  soil  produces  better  potatoes  than 
worked  land  in  the  highest  condition;  and  ground 
which  is  light  and  spongy,  provided  that  it  has 
the  advantage  of  plenty  of  moisture,  which  does 
not  stagnate,  is  better  than  the  strongest  lands. 
The  reasons  are  obvious — ^the  tubers  will  form 
with  the  greater  ease  according  as  the  resistance 
is  less  which  the  ground  ofiers  to  their  expan- 
sion, while  so  laige  a  quantity  of  vegetable  mat- 
ter elaborated  in  so  brief  a  space  demands  no 
little  supply  of  humidity.  Now  the  little  patches 
among  mountains  are  composed  of  the  very  best 
soU  for  this  purpose,  being  generally  a  mixture 
of  sand  and  vegetable  matter.  Such  a  soil  is 
readily  penetrated  throughout  by  every  shower, 
and  yet  the  water  does  not  stagnate ;  as  a  moun- 
tainous country  near  the  sea  is,  in  high  lati- 
tudes, always  one  in  which  there  are  frequent 
showers,  the  watering  of  these  mountain  patches 
is  precisely  that  which  is  most  beneficial,  and 
therefore  it  would  be  difficult  to  imagine  a  soil 
and  climate  better  fitted  for  the  growth  or  for 
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producing  excellence  in  the  quality  of  these 
tuberous  roots. 

When  cultivated  in  tenacious  argillaceous 
soils,  if  the  summer  be  diy,  the  swelling  of  the 
tubers  is  prevented  by  the  mechanical  pressure  of 
tlie  earth ;  and  on  the  other  hand,  such  soils,  if 
constantly  in  a  state  of  moisture,  produce  imma- 
ture tubers,  which  are  sodden,  waxy,  and  other- 
wise of  bad  quality.  But  in  ground  which  to  all 
appearance  is  little  else  than  loose  sand,  if  there 
be  humidity  enough,  potatoes  will  grow  and  be 
of  excellent  quality,  and,  even  should  there  be 
any  £ulure  in  the  sufficiency  of  moisture,  the 
quality  of  roots  yielded  by  the  first  planting 
will  be  good,  but  they  will  be  small,  and  too 
hard  for  propagating.  In  the  mountain  districts 
of  Scotland  the  frequent  rains  in  all  seasons  are 
of  so  constant  recurrence,  that  a  whole  week  of 
dry  weather  is  considered  worthy  of  record. 
This  circumstance,  so  unfavourable  to  the  ma- 
turity of  other  crops,  operating  in  union  with 
the  peculiar  nature  of  the  soil,  causes  the  situa- 
tion to  be  well  adapted  to  this  cultivation :  while 
there  are  still  other  advantages  on  the  west  coast 
of  the  Scottish  Highlands,  and  which  apply  in  a 
great  measure  to  Ireland.  In  the  first  place  there 
is  very  little  frost — ^never  any  except  in  high  and 
comparatively  inland  places— until  the  potatoes 
are  come  to  tlieir  proper  growth.  Again,  spade 
husbandry  is  best  adapted  for  potatoes,  and  it  is 
also  the  best  for  those  places  where  the  acclivi- 
ties are  generally  too  abrupt,  and  the  spots  of 
land  really  worth  culture  too  small  to  admit  of 
the  use  of  the  plough  with  any  advantage.  Per- 
sons who  are  accquainted  with  only  flat  coun- 
tries, where  there  is  little  inequality  of  soil  in  a 
field,  and  no  absolute  sterility  in  a  parish,  but 
that  which  is  consequent  on  neglect,  can  form 
but  an  imperfect  idea  of  the  variations  witnessed 
in  a  little  portion  of  mount^n  land.  In  a  sec- 
tion of  thirty  yards  there  may  be  ten  yards  of 
useless  gravel  in  which  moisture  can  find  no 
resting-place  till  it  be  fathoms  deep  in  the  ground, 
ten  where  there  is  not  above  three  inches  of  soil 
on  the  bare  rock,  and  ten  of  soil  of  the  very  best 
quality.  The  first  and  second  portions  would 
not  of  course  produce  a  crop  of  any  description, 
and  yet  in  the  use  of  the  plough  it  would  be 
necessary  to  pass  over  them,  or  to  lose  about  the 
same  time  in  turning ;  so  that  the  expence  of 
ploughing  such  a  piece  of  land  would  be  triple 
that  of  ploughing  the  same  extent  of  a  cham- 
paign country.  On  the  other  hand,  when  the 
spade  is  employed,  the  culture  of  the  fertile  spots 
is  not  more  expensive  than  if  they  were  continu- 
ous, and  situated  on  the  flattest  sur&oe  in  the 
islcmd ;  while  the  nature  of  the  soil  renders  the 
labour  of  turning  it  and  taking  up  the  crop  com- 
paratively easy. 

Thus  the  potato  has  this  great  and  peculiar 
oilvanta^  over  all  oth»r  substantial  esculent 


I  v^^tables,  that  it  can  be  not  only  cnltiyated  in 
places  where  no  others  can  be  profitably  groini) 
but  that  it  can  be  cultivated  there  at  small  ex- 
pense ;  while  it  is  less  subject  to  disease,  and 
more  secure  against  degenerating  in  those  situa- 
tions than  on  richer  lands.  Consequeutlj,  in  a 
soil  so  diversified  as  that  of  Britain,  and  when 
the  communication  between  any  two  places  is  so 
easy,  an  almost  unlimited  supply  of  potatoes 
may  be  grown  without  any  diminution  of  the 
breadth  of  profitable  crop  of  the  ceiealia,  the 
legumes,  or  indeed  of  any  other  usefiil  plant; 
while  this  crop  is  recommended  as  causing  an 
amelioration  rather  than  an  exhaustion  of  the 
•oil. 

The  most  usual  and  profitable  manner  of  pro- 
pagating this  v^^table  is  by  putting  into  the 
ground  the  tubers,  either  whole  or  divided  into 
as  many  parts  or  sets  as  they  contain  eyes.  The 
sets  are  planted  in  lines  from  twenty  to  twenty- 
four -inches  apart,  either  in  drills  or  by  the 
dibble,  at  intervals  of  from  twelve  to  fifteen 
inches.  The  proper  season  for  planting  the  main 
crop  is  from  the  1st  of  April,  till  the  middle  of 
May,  and  a  peck  of  seed  potatoes  is  usually  re- 
quired to  plant  a  bed  of  twelve  feet  by  thirty- 
two. 

It  seems  generally  admitted,  that  the  cattings 
should  be  made  from  laige  but  not  fix)m  over- 
grown potatoes,  and  that  it  is  not  profitable  to 
plant  either  small  potatoes  or  small  cuttings.  A 
good  set,  part  of  a  laige  potato,  all  other  things 
equal,  will  naturally  produce  a  stronger  and  bet- 
ter plant  than  part  of  a  small  potato,  the  crop 
being  in  general  proportioned  to  the  weight  of 
the  sets.  They  ought  to  weigh  about  two  ounces 
each,  and  should  not  be  such  small  cuttings  as 
thrifty  managers  are  so  apt  to  employ.  A  large 
cutting  gives  nourishment  to  the  plant  when 
young,  which  promotes  their  future  growtL 
Mr  George  Lindly  says, "  the  earliest  tubers  of  the 
potato  are  always  those  which  have  been  pro- 
duced fr^m  sets  which  have  been  cut  with  a 
single  eye  to  each.  This  circumstance  should 
be  particularly  attended  to  in  the  first  crop,  as  I 
have  always  feund  these  ten  days  or  a  fortnight 
earlier  tham  those  produced  from  sets  which  had 
been  cut  with  two  or  more  eyes.  I  have  tried 
them  several  years,  planting  the  single-eyed  seta 
in  alternate  drills  with  the  others,  and  the  difier- 
ence  has  proved  uniformly  the  same." 

In  Lancashire  they  are  convinced  that  the  best 
plan  is  to  cut  off  the  front  or  nose  end,  and  also 
the  umbilical  or  tdl  end  of  a  laige  potatoe,  and 
rejecting  both,  to  take  the  middle  part  entire  for 
planting.  The  common  practice  of  cutting  the 
potatoe  down  the  middle,  from  nose  to  tail,  is 
not  to  be  recommended. 

The  advantages  of  large  cuttings  are  aatis&c- 
torily  proved  by  an  experiment  tried  by  Mr 
Whyn  Bakear,  in  Ireland.    He  planted  three 
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fiorls  of  cattingSy  1.  reasonably  large;  2.  very 
■mail;  and  3.  Tery  Luge ;  the  wault  was, 


1.  Tbe  reMooably  hagt,  or  modente  tAaed,  \ 

pffodneed  f 

2.  Tbe  Toy  imall,         ... 


Prodoce. 
lb.  OS 
84  3 
64  12 


iMfference,       19    7 

This,  upon  an  acre,  would  make  a  very  material 
difference.  The  produce  of  the  very  large  was 
little  or  nothing  different  from  the  reasonably 
large  or  moderate  sized. 

The  nftode  of  managing  the  sets  requires  more 
attention  than  is  commonly  paid  to  it,  more  es- 
pecially ibr  early  crops.  In  regard  to  them,  the 
iollowii^  is  the  most  approved  method  in  Lan- 
cashire. When  the  sets  are  cut,  they  are  put  on 
a  room-floor,  where  a  strong  current  of  air  can 
be  introduced  at  pleasure,  two  lays  in  depth,  and 
coTcred  two  inches  thick,  with  chaff,  or  saw- 
dust. If  desired  to  be  yeiy  early,  they  remain 
thns  from  November  till  March,  much  attention 
being  paid  to  give  or  to  exclude  air,  according 
to  the  weather. 

If  the  seed,  after  being  cut,  is  suffered  to  lie 
ma  heap,  U  will  heat,  and  it  will  either  be  to- 
tally destroyed,  or  at  least  so  weakened  as  to 
produce  curled  staHs  and  a  poor  crop.  Curled 
stalks  will  proceed  from  any  other  cause  which 
veak^is  the  Tegetative  power  either  before  sow- 
ing or  when  the  plant  is  in  a  state  of  growing ; 
but  nothing  can  more  effectually  produce  it  than 
hying  potatoes  together  in  too  laige  quantities, 
Di  a  wet  or  damp  state.  This  must  occasion  re- 
peated sprouting  before  planting,  and  perhaps 
worms  may  be  produced,  which,  wounding  the 
yoong  dioots,  may  occasion  much  mischief. 

It  is  said  that  a  set  will  not  sprout  until  the 
cut  be  healed ;  and,  therefore,  if  the  cutting  be 
performed  long  enough  before  the  setting,  to  al- 
bw  time  for  the  cut  to  heal  or  dry,  so  much 
time  will  be  gained  by  the  planter,  which  is  a 
great  object,  especially  to  the  poor,  who  are  late 
in  planting. 

The  quantity  of  seed  per  acre  varies  from  fif- 
teen to  thirty  bushels;  medium  about  twenty, 
whidi  is  quite  enough  if  the  rows  are  kept  at  an 
adequate  distance  from  each  other,  namely,  four 
fiwt.  Nothing  can  be  more  injudicious  than  the 
ckMe  planting  so  prevalent  in  many  parts  of  the 
kingdom,  and  more  especiaUy  in  the  more 
northern  districts. 

Some  recommend  the  plan  of  planting  the  en- 
tire potato ;  but  the  saving  of  the  seed,  by  cut- 
ting large  potatoes,  is  considerable,  amounting  to 
£1  Idt.  Sd.  per  statute  acre ;  for  it  appears,  by 
repeated  experiments,  that  the  uncut  potatoes 
required  37^  bushels  per  acre,  and  the  cut  only 
204»  making  a  diflFerence  of  not  less  than  seven- 
teen budicla. 


Some  years  ago  a  gentleman  in  Fife  tried 
the  following  experiment:  He  took  one  of  the 
laigest  potatoes  he  could  get,  and  planted  it 
whole  in  his  garden  without  dung ;  the  produce 
was  seventy-two  potatoes  in  all ;  above  twenty 
of  them  were  nearly  as  large  as  the  mother-plant, 
the  remainder  of  different  sizes,  gradually  de- 
creasing to  about  the  size  of  a  i^alnut.  Next 
season  he  planted  the  whole  of  that  produce  also 
uncut,  setting  the  largest  in  the  front  row,  the 
next  largest  in  the  second,  and  so  on,  diminish- 
ing the  size  in  every  row  till  the  last,  which  was 
the  smallest  of  all.  By  this  experiment  he  found 
not  only  that  the  stems  of  the  largest  seed  were 
by  far  the  strongest,  but  their  produce  was  also 
by  &r  the  greatest,  none  of  them  producing  po- 
tatoes larger  than  their  respective  seed.  From 
this  it  would  appear  that  the  larger  the  seed-po- 
tato, the  larger  will  be  the  produce.  Whether 
the  original  potato  would  have  produced  an 
equal  weight,  had  it  been  cut  in  three  or  four 
sets,  he  could  not  say ;  but  unless  it  would  have 
produced  a  great  deal  more,  the  advantages  are 
certainly  in  fevour  of  setting  them  whole,  by 
saving  a  deal  of  labour,  and  occupying  a  less 
space  of  ground. 

It  is  well  known  that  in  the  spring  potatoes 
shoot  out,  and  that  in  stirring,  moving,  or  cut- 
ting slices,  many  of  these  shoots  fall  off,  and  are 
commonly  thrown  away.  They  may,  however, 
be  preserved  an^  planted  with  success,  instead  of 
cuttings;  by  which  means  there  is  a  saving  of 
seed  to  a  certain  amount.  Although  it  is  highly 
proper  carefully  to  preserve  all  the  sprouts  which 
can  be  collected  in  the  sowing  season,  yet  the 
entire  substitution  of  sprouts  in  the  place  of  po- 
tatoe-sets  can  never  take  place  so  as  entirely  to 
supersede  the  necessity  of  planting  a  considerable 
quantity  of  the  latter.  Every  man's  experience 
proves,  that  when  sprouts  are  put  forth  the  po- 
tatoes are  considerably  weakened,  and  that  that 
weakness  increases  in  proportion  as  sprouts  ap- 
pear, until  the  potatoes  are  entirely  exhausted, 
and  unfit  either  for  food  or  seed.  The  general 
practice  therefore  is,  to  prevent  as  much  as  pos- 
sible potatoes  from  sprouting  at  all ;  and  when 
that  cannot  be  done  effectually^  farmers  choose 
to  let  the  sprouts  remain  and  wither,  which  they 
will  do  by  turning  the  potatoes  often,  shaking 
the  mould  off,  and  keeping  them  in  a  dry  state. 
The  withering  of  the  sprouts,  it  is  said,  prevents 
or  retards  new  shoots,  by  which  the  potatoes  are 
preserved  in  a  better  state  for  food  than  if  they 
were  encouraged  or  suffired  to  put  forth  many 
sprouts.  But  supposing  all  the  sprouts  of  pota- 
toes which  are  brought  to  view  during  seed  time 
be  preserved  for  seed,  yet  the  quantity  of  good 
shoots  will  fall  far  short  of  the  complement  ne- 
cessary for  a  general  planting,  inasmuch  as  a  po- 
tato, however  large  and  full  of  eyes,  will  not,  at 
the  first  sprouting,  put  forth  more  than  one  or 
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ttoo  shoots.  It  is  to  be  considered  also,  that  the 
poor  people's  sowing  of  potatoes  seldom  com- 
mences until  May,  and  continues  but  a  short 
time;  so  that  were  they  to  plant  nothing  but 
sprouts^  their  stock  of  potatoes  should  be  much 
larger,  to  produce  a  sufficiency  of  sprouts,  than 
they  generally  ixwsess,  or  haye  occasion  for  at 
that  season. 

Sprouts  are  fit  for  planting  at  any  time  after 
they  acquire  roots  sufficient  to  support  them- 
selves, independent  of  the  mother-potatoes,  which 
they  generally  do  when  about  three  inches  long. 
Sprouts  may  be  planted  successfully  in  all  the 
various  meUiods  by  which  potatoes  are  usually 
planted;  but  it  is  not  advisable  to  have  the 
sprouts  eia  in  pieces.  It  is  better  to  plant  them 
whole,  be  they  ever  so  long,  or  have  ever  so 
many  series  of  roots  and  joints.  When  left 
whole,  they  may  be  planted  at  greater  distances. 
They  answer  best  when  laid  horizontally,  cover- 
ing them  in  every  instance  as  potato-sets  are 
treated. 

It  is  said  that  potatoes,  and  the  sprouts  of  po- 
tatoes, have  been  planted  on  the  same  day,  and 
that  sprouts  came  up  about  three  weeks  sooner 
than  the  potatoes.  It  is  likewise  maintained 
that  sprouts  will  produce  as  good,  Jf  not  better 
crops,  than  potato-sets,  and  more  seldom  fiedl  of 
growing ;  so  that  this  branch  of  the  subject  still 
requires  additional  investigation.* 

The  young  plants  are  kept  free  from  weeds, 
and  when  they  are  about  half  a  foot  or  a  foot 
high,  some  earth  b  drawn  around  the  lower  part 
of  the  stem ;  little  or  no  fEurther  care  is  required 
till  the  taking  up  of  the  crop.  The  plants  are 
suffered  to  remain  until  the  roots  attain  to  their 
full  growth.  This  state  is  indicated  by  the  stalks 
beginning  to  decay,  which  usually  takes  place 
at  the  commencement  or  latter  end  of  October, 
when  the  roots  should  be  dug  up  for  the  winter 
store.  Some  careful  cultivators  pinch  off  the 
blossoms  as  they  appear  on  the  plant.  The  good 
effects  of  this  practice  have  been  very  often 
proved,  it  being  supposed  that  the  weight  of  the 
tubers  of  each  plant  is  increased  an  ounce  in  con- 
sequence, or  considerably  above  a  ton  per  acre. 
The  cause  of  this  result  has  been  thus  explained : 
the  fluid  or  sap  gives  sustenance  alike  to  the  tu- 
ber and  blossom,  and,  therefore,  if  a  portion  be 
diverted  from  the  formation  of  the  blossom,  it 
will  be  exerted  for  the  enlargement  of  the  K)ot. 

This  plant  may  be  propagated  also  from  cut- 
tings or  layers  of  the  green  shoots;  but  this  is 
not  at  all  advantagcou^for  any  culture,  except 
in  some  instances,  when  it  is  required  to  multi- 
ply as  quickly  as  possible  a  rare  sort. 

The  tubers  obtained  from  seeds  are  at  first 
very  few  and  very  small,  and  therefore  seed  oul- 
ti  vation  is  by  no  means  advisable  to  "the  grower" 

*  Sir  John  Sinclair  on  the  PoUito. 


of  potatoes;  but  it  is  of  great  service  to  "the 
breeder,"  who  seeks  to  improve  its  quality. 

On  ihe  other  hand,  by  cultivation  from  the 
tubers  a  good  variety  may  be  extended  and  pre- 
served after  it  has  been  once  obtained;  as  the 
plant  from  the  tuber  is  not  a  new  plant,  like  that 
which  is  procured  by  the  operations  of  flowering 
and  seeding,  but  an  identical  part  of  the  old  one. 
Though  the  planting  tubers  will  not  lead  to  any 
new  variety,  it  may  have  effects  every  way  as 
advantageous,  for  no  plant  profits  more  by 
changes  from  one  district  to  another. 

Besides  improvement  in  quality  which  a  jadi- 
cious  change  produces,  it  likewise  often  prerents 
the  most  destructive  disease  to  which  the  po- 
tato is  liable.  That  disease  is  known  hy  the 
technical  name  of  the  curl,  or  the  cwUop,  a 
name  by  no  means  inexpressive  of  the  l^pea^ 
ance  of  the  plant  when  under  its  influenoe.  The 
top  leaves  b^^  to  shrink  just  about  the  time 
that  the  tubers  shoidd  form,  the  young  shoots 
cease  to  expand,  and  the  whole  phmt  assomes 
very  much  the  appearance  of  the  tip  of  a  cheny 
twig  when  the  under  leaves  are  assailed  hy 
aphides.  From  the  moment  in  which  this  dis- 
ease appears,  all  farther  growth  in  the  plant 
ceases,  and  though  it  may  linger  in  a  yellow  and 
sickly  state  until  autumn,  the  prodace,  if  any, 
is  little,  and  that  little  is  of  a  bad  quality.  I^ 
as  soon  as  the  disease  shows  itseli^  the  taber 
which  has  been  planted  be  taken  up,  it  will  be 
found  much  firmer  and  less  exhausted  than  those 
of  the  plants  of  the  same  age  that  are  in  a  healthy 
state.  This  at  the  same  time  points  oat  at  least 
one  cause  of  the  disease,  and  suggests  its  remedy. 
The  old  tuber  has  been  too  compact  for  yielding 
to  the  vegetative  powers  of  the  plant. 

The  curl  first  made  its  appearance  in  this 
country  in  the  year  1764,  in  Lancashire,  whew 
potatoes  had  been  first  introduced  into  British 
field  culture,  and  had  been  propagated  without 
any  change  of  seed.  From  Lancashire  this  dis- 
ease spread  over  all  the  potato  districts  of  Bri- 
tain, and  as  the  cause  and  cure  were  equally  un- 
known, there  was  a  general  apprehension  that 
the  plant  would  be  exterminated.  -Premiums 
were  offered  by  different  agricultural  societies  to 
those  who  shoidd  point  out  a  remedy  for  a  dis- 
ease so  destructive;  in  consequence  of  whidi 
many  speculations  and  theories  were  raised, 
which,  however,  led  to  very  littie  practical  uti- 
Hty. 

The  discovery  of  at  least  a  temporary  preven- 
tive, and  therefore  of  the  probable  cause,  was 
made,  as  is  believed,  more  from  accident  than  de- 
sign, in  the  neighbourhood  of  Edinburgh.  Some 
of  the  growers  in  that  situation  were  in  the  habit 
of  procuring  seed  potatoes  from  the  cold  moor- 
land districts,  and  fields  planted  with  these  were 
free  from  the  curl.  Upon  inquiry  it  was  found 
thit  in  those  bleak  and  humid  situations  the  po- 
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tato  oop  was  so  late  that  the  froet  came  on  and 
bhckewd  the  leayee,  while  they  and  the  stems 
were  rtin  green,  and  the  tabcors  of  coarse  not 
ripe.  The  change  of  climate  was  therefore  not 
the  sole  canse  of  pieyention>  if  indeed  it  was  the 
eanse  at  aH,  for  when  the  faHll  ripened  potatoes 
were  planted  in  the  moors,  the  carl  appeared  in 
them,  in  sitoationa  where  there  was  none  in  the 
Bsthre  potatoes.  It  was  thns  found  that  the 
cnri  eonld  be  prerented  by  using  tnbers  that 
were  not  quite  ripe. 

A  writer  in  the  (jiardener's  Magazine  for  May 
1827  thus  ingeniously  accounts  for  this  fiact: 
''The  potato  tuber  is  a  perfect  oiganized  sys- 
tem, in  which  the  circulation  r^:ularly  proceeds, 
and  if  suffered  to  ripen  will  then  tend  to  decay ; 
Vnt  if  separated  before  ripe  from  the  stem  or 
lUlk  which  furnishes  it  with  blood  or  fruit-sap, 
descending  from  the  leaves,  the  circulation  of  the 
Uood-fl^  is  suddenly  arrested.  The  ripe  potato, 
luring  peribrmed  all  its  operations,  becomes 
Bore  inert ;  but  the  circulation  of  the  sap  in  the 
mripe  tuber  haying  been  stopped,  it  starts  more 
Ki£ly,  and  with  greater  rigour,  when  planted ; 
ike  (me  appears  to  die,  worn  out  with  age,  the 
other  seems  accidentally  to  have  fallen  asleep,  and 
when  awakened,  possesses  an  unspent  vigour  and 
awrgy."— p.  317. 

Ttui  OTer-ripeness  is  the  principal  cause  of 
tike  disease,  has  been  found  by  experience  to  be 
» mnch  the  case,  that  out  of  the  same  potato 
it  is  possible  to  make  some  sets  that  will,  and 
otheis  that  will  not,  produce  the  curl.  The  por- 
tion of  the  tuber  that  b  nearest  to  the  cord  by 
wiiieh  it  is  festened  to  the  plant,  ripens  first,  as 
9BJ  one  may  obsenre,  especially  in  an  elongated 
potato,  where  the  root  end  is  often  so  mealy  as 
to  fan  to  powder,  when  the  top  or  thick  end  is 
■oA  and  waxy.  If  such  a  potato  be  taken  when 
only  the  sm^  end  is  ripe  enough  to  boil  mealy, 
the  eyes  upon  another  of  the  same  parcel  that 
ve  upon  the  waxy  part,  will  all  produce  sound 
plants,  while  curl  may  appear  in  those  which 
are  taken  from  the  meidy  end.  The  soil  and 
QMde  of  culture  may  have  likewise  some  efiect 
m  producing  this  evil.  Experience  has  shown 
^  high  culture  and  stimulating  manure  tend 
more  to  produce  curl  than  poorer  treatment; 
that  this  disease  is  less  frequent  in  new  lands 
than  m  those  which  have  been  long  in  culture ; 
tod  that  it  seldom  appears  in  cold  and  upland 
places. 

The  following  facts,  collected  by  the  late  Sir 
J.  Sndair,  on  this  important  subject,  deserve 
attention.  About  the  b^;inning  of  October,  a 
gentkroan  took  his  potatoes  out  of  the  ground, 
pvt  them  upon  some  straw  in  a  vault  in  the  cel- 
lar, and  covered  them  with  straw  on  the  top, 
where  they  were  left  for  the  winter.  It  was  im- 
powbk  for  frost  to  approach  them.  In  the  suc- 
ceeding February  a  friend  requested  a  few  of 


them  to  plant.  Accordingly,  about  a  bushel 
were  taken  from  the  store,  and  put  in  an  out- 
house in  the  yard,  where  they  remained  for  some 
time,  during  which  there  were  several  severe 
frosts.  It  was  evident  that  the  frost  had  affected 
them ;  and  the  gentleman  therefore  determined 
to  try  what  effect  it  would  have  upon  them. 
They  were  planted;  and  the  consequence  was, 
that  one-half  of  them  had  curled  leaves,  and  was 
not  half  a  crop.  Those  which  remained  in  the 
vault  until  they  were  planted  were  not  in  the 
least  disordered.  Many  other  causes  may  doubt- 
less produce  this  disorder;  but  the  foregoing  ex- 
periment clearly  demonstrates,  thai  frost  wiU 
cause  Uy  and  ought  therefore  to  be  most  carefully 
guarded  against. 

There  is  reason  also  to  believe,  that  the  fre- 
quent application  of  lime  to  the  soil  will  occa- 
sion this  disease,  of  which  the  following  experi- 
ments furnish  a  strong  proof:  A  piece  of  ground 
(deep  loam)  was  well  manured  with  lime,  and 
planted  with  potatoes.  When  the  plants  ap- 
peared above  ground,  nearly  three-fourths  of 
them  were  curled ;  while  at  the  same  time  a  few 
drills,  immediately  adjoining,  which  had  got  no 
lime  upon  the  soil,  and  planted  with  the  same 
seed,  were  entirely  free  from  the  distemper.  This 
circumstance  attracted  notice,  and  the  same  ex- 
periment was  repeated  next  year,  with  the  same 
result. 

Any  cause  that  weakens  the  plant  must  cer- 
tainly occasion  the  curl ;  but  there  is  nothing  to 
which  it  can  be  more  justly  attributed  than  to 
the  sets  lying  in  heaps  in  a  house,  and  being  suf- 
fered to  heat  before  they  are  planted.  On  the 
other  hand  it  has  been  remarked,  that  when  po- 
tatoes, to  be  used  as  seed,  are  kept  in  pits  under 
ground,  and  not  in  a  house,  the  crop  is  seldom 
liable  to  that  distemper. 

The  best  means  of  avoiding  the  curl  is,  to 
change  the  seed  every  second  or  third  year,  as 
from  moss  land  to  cultivated  soil,  and  mce  versa. 
It  is  a  practice  of  the  Lancashire  planters  to  send 
some  of  their  favourite  kinds  to  the  mossy 
grounds  to  recover,  if  they  are  found  to  have 
a  tendency  to  curl ;  and  it  is  certain  that  pota- 
toes from  mossy  lands  will  not  curL  The  moor 
lands  in  Yorkshire,  and  the  mountains  of  Rad* 
nor  and  Montgomery,  are  free  from  curl,  while 
the  vales  are  infested  with  it. 

It  has  also  been  found,  that  sets  taken  from 
young  potatoes  are  not  so  liable  to  the  curl  as 
those  which  have  been  forced  to  a  great  size  by 
rich  manure  and  earthing  up ;  and  some  farmers 
on  purpose  sow  the  potatoes  intended  for  seed 
later  than  the  rest,  that  they  may  not  attain 
great  size  or  maturity. 

The  economy  of  this  article  of  food,  as  com- 
pared with  wheat,  is  seldom  questioned,  although 
doubts  have  been  ndsed  even  as  to  its  compara- 
tive cheapness  with  wheaten  bread.  The  fol- 
2  N 
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lowing  statement,  from  Mr  Jacob's  Com  Tracts, 
contains  all  the  facts  that  can  be  depended  upon 
for  forming  an  opinion  on  this  question:  "If  an 
acre  of  land,  with  the  same  degree  of  labour  be- 
stowed upon  it,  and  the  same  portion  of  manure 
applied  to  it,' yields  300  bushels  of  potatoes,  it 
may  yield  24  bushels  of  wheat.    The  food  pro- 
duced by  the  former,  at  38  lbs.  to  the  bushel, 
will  then  be  11,400  lbs.  in  weight;  the  food  from 
the  latter,  at  60  lbs.  to  the  bushel,  will  be  1,400 
lbs.,  or  the  weight  of  the  wheat  will  be  one- 
eighth  that  of  the  potatoes.    It  is  difficult  to  as- 
certain the  quantity  of  nutrition  in  a  given  quan- 
tity of  either  wheat  or  potatoes.    The  chemical 
experiments  of  Sir  Humphrey  Davy  show  that 
wheat  contains  about  three  times  the  quantity 
of  mucilage  or  starch,  and  of  gluten  or  albumen, 
of  what  is  contained  in  a  like  weight  of  pota- 
toes; but  that  potatoes  contain  also  about  from 
three  to  four  per  cent,  of  their  weight  of  saccha- 
rine matter,  in  which  wheat  is  deficient,  though 
it  abounds  in  barley.     The  difficulty  of  esti- 
mating the  nutritive  power  of  the  two  substances 
is  not  wholly  removed  by  this  appeal  to  chemis- 
try, because  we  are  still  ignorant  of  the  effect 
which  the  combination  of  the  saccharine  matter 
with  the  mucilage  and  gluten  may  produce  when 
used  as  aliment.    A  small  addition  of  the  former 
to  the  two  latter  may  communicate  to  the  whole 
mass  a  degree  of  nutritive  power  very  far  exceed- 
ing its  own  separate  proportion  of  weight.  Some 
inquiries  have  been  made  as  to  the  actual  quan- 
tity of  potatoes  consumed  per  head  in  families 
in  Ireland,  in  Prussia,  and  in  Saxony;  but  the 
answers  varied  to  such  a  degree  as  to  be  little 
satisfactory.      It  does  not  appear  to  me  to  be 
very  far  from  the  fact,  if  we  estimate  the  propor- 
tion of  the  nutritive  power  of  wheat  to  that  of 
potatoes,  as  about  seven  is  to  two;  or  that  2  lbs. 
of  wheat  afford  as  much  subsistence  as  7  lbs.  of 
potatoes,  though  it  may  be  doubtful  if  it  affords 
as  much  nourishment.     We  have  seen  before 
that  the  mean  weight  of  the  two  kinds  of  food, 
from  the  same  extent  of  land,  is  nearly  as  one  to 
eight;  and  now  assume  that  the  consumption  of 
an  individual  is  yearly  one  quarter,  or  480  lbs. 
of  wheat,  or  an  equivalent  quantity  of  potatoes 
being  1680  lbs.,  then  one  acre  of  wheat  will  pro- 
duce sustenance  for  three  persons,  or  one  acre  of 
potatoes  will  afford  it  to  six  and  five  sixths." 

The  chemical  composition  of  the  potato  is  as 
follows:  100  parts,  deprived  of  the  skin,  con- 
tain 

Parts. 
Water,  .  .  .  .   68  to  72 

Starch,     .  .  •  .  17  to  15 

Fibrous  matter,         .  .  .     9  to    8 

Extract,  or  Soluble  Mucilage,  6  to    6 

There  is  also  a  small  proportion  of  Potash  and  of  an 
Essential  Oil.  - 

The  farinaceous  matter  of  the  potato  may  bo 


preserved  in  a  dry  state  by  two  processes.  The 
one  consists'  in  washing  the  roots  well  in  water, 
then  subjecting  them  to  the  temporary  action  of 
steam,  by  which  the  skins  are  readily  detached, 
and  finaUy  slicing  them  into  thin  pieces,  drying 
them,  and  grinding  the  whole  into  a  powder.  Of 
this,  bread  may  be  made  by  an  admixtuie  of 
wheaten  flour  or  oatmeal.  The  other  method  is 
to  grate  down  the  potatoes  into  a  pulp,  either  hy 
a  hand  grater,  or  a  machine  constructed  for  the 
purpose.  This  pulp  is  then  repeatedly  washed 
with  water  till  the  whole  of  the  fibrous  and  mn- 
cilaginous  matter  is  cleared  off,  and  the  pure  fe- 
rina  or  starch  remains  in  a  white  and  insdnble 
powder  at  the  bottom.  If  sufficient  pains  are 
taken  by  repeated  washings,  this  fiwina  is  of  a 
perfectly  pure  and  unmixed  nature,  and  equal 
to  that  procured  from  wheat  or  the  other  ferina- 
ceous  roots.  This  starch,  mixed  in  certain  pro- 
portions with  wheaten  flour,  forms  a  palatable 
bread;  or  it  may  be  used  for  all  purposes  for 
which  arrow  root  is  employed. 

Sugar  has  also  been  manufoctured  in  France 
from  the  potatoe,  and  a  syrup  like  treacle.  This 
treacle,  says  Mr  Jacob,  appeared  to  me  as  sweet 
as  any  from  the  tropics,  the  only  perceptible 
difference  between  them  was,  that  it  had  less 
consistence.  By  fermentation  a  kind  of  spint 
may  also  be  distilled  from,  this  root. 

Sweet  Potato,  (ocmvolvulus  batata;)  an  herb- 
aceous  perennial  plant,  belonging  to  the  natnral 
na. 


The  Sweet  Potnto. 

family  comokulaceaSy  and  to  the  order  j 
and  class  mofM^;^ta  of  LimuBus.  The  term  1»- 
tata,  according  to  Rumphius,  is  of  Malay  ongin. 
It  is  also  caUed  skirreta  of  Peru.  It  is  »  nati>ie 
of  both  Indies,  as  also  of  China,  in  all  whicA 
countries  it  is  generaUy  cultivated;  and  nmcn 
esteemed,  not  only  for  its  tuberous  roots,  bnt  tor 
the  young  leaves  and  tender  shoots,  which  are 
boiled  and  eaten.  , 

The  sweet  potato  is  a  low  trailing  plant;  ^ 
stems  are  creeping,  jomted,  and  extend  fxm  t^e 
central rootabout six oreight feet.  Theyawoia 
pale  green  colour,  and  at  each  joint  give  out  wots, 
which  are  oblong  tubers  of  considerable  8ise,ac- 
cordmg  to  the  soU  and  climate.  The  1«»^*"* 
from  the  stem  by  long  petioles;  they  are  ot 
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•i^lar  diape,  and  iircgularly  notched.    The 
flowtns  are  of  a  purple  colour.      There  are  seve- 
ral varieties  of  the  cultivated  plant,  depending 
npon  aoO  and  climate.    In  tropical  countries^  of 
which  it  is  a  native,  the  roots  attain  a  consider- 
able size,  and  sometimes  fifty  are  found  attached 
to  <Hie  plant.    The  roots,  when  roasted  or  hoiled, 
hare  a  sweetish  mucilaginous  taste,  more  wateiy 
ind  more  imipid  than  the  potato,  hut  whole- 
•ome  and  nouriahing.     It  is  of  very  easy  culti- 
vation, and  very  prolific ;  all  that  is  necessary  is 
to  lay  down  the  young  shooto  in  spring,  and 
itrew  a  little  earth  over  them;  if  this  is  followed 
by  a  diower  of  rain,  they  will  immediately 
spring  up  and  grow  luxuriantly.    The  roots  also, 
if  plantod,  will  readUy  throw  out  fresh  shoots  in 
ihandance.    The  batata  is  raised  in  hot-houses 
in  the  Garden  of  Planto  in  Paris,  and  the  young 
plaati  then  put  into  the  open  ground,  where 
tliey  ^irive  well,  and  are  productive  in  favour- 
•Ue  seasons.      Sir  Francis  Drake  and  Sir  John 
Hawkins  introduced  this  plant  into  England  in 
tke  middle  of  the  sixteenth  century,  bringing  it 
frwn  ftasil,  of  which  country  it  is  a  native;  but 
aUboQgh  attempto  were  made  to  naturalize  it  to 
oir  dhnate^  it  was  found  too  tender  to  endure 
tke  cold  of  winter,  except  in  hot-houses.      Pre- 
noos  to  the  general  use  of  the  common  potato, 
omsidenble  quantities  of  the  batata  were  im- 
ported into  England  from  Spain  and  the  Canary 
idanda;  and  this  is  the  potato  alluded  to  by 
Shakeyeare  and  other  contemporary  writers.  Its 
Tm  is  now  greatly  superseded  by  its  more  hardy 
iad  palatable  rivaL     In  tropical  climates,  how- 
ever, it  is  still  esteemed  as  a  wholesome  and 
pksamt  vegetable.      In  many  parts  of  South 
America,  eq>ecially  in  Guiana,  it  forms  a  princi- 
pal article  of  diet.    The  Indians,  too,  also  pro- 
*we  from  ito  fermented  juice  a  kind  of  spirit,  of 
wiiidi  they  are  fond.     The  leaves  are  relished 
kf  cattle,  and  prove  to  them  a  most  nutritious 
food.    Cows  fed  on  this  foliage  produce  a  larger 
poitiai  of  milk,  and  of  an  improved  quality. 

JESusAuac  AjtncHOKB  (helianihuituberosus). 
This  plant  resembles  the  common  sun-flower,  to 
vhich  order  it  belongs.  It  is  a  herbaceous  per- 
emual,  growing  to  the  height  of  three  or  four 
feet  The  tubers  are  oblong,  and  of  the  size  of 
•  common  potato.  They  have  a  sweetish  fiiri- 
Bsoons  nature,  somewhat  akin  to  the  common 
potato,  but  contain  less  farina,  and  more  saccha- 
nae  matter  and  water.  This  plant  is  a  native  of 
Bndl,  and  was  introduced  into  Europe  about 
tie  year  1617-  It  is  cultivated  in  the  same 
^  as  the  potato,  by  planting  the  small 
taben  in  February  or  March,  in  rows  four  feet 
apart,  and  the  sets  eighteen  inches  from  each 
fitiwr  in  the  rows.  In  order  to  have  the  roots 
ban^ome,  they  should  be  taken  up  and  trans- 
planted into  fr«sh  ground  every  year,  otherwise 
tltey  are  apt  to  degenerate. 


Cassava  ( jcUropha  manihotj.  A  woody  plant, 
a  native  of  Bi-azil,  growing  to  the  height  of  five 
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or  six  feet.    Its  root  is  woody  and  branched, 
with  a  number  of  small  fibres,  which  swell  out 
into  small  farinaceous  masses,  from  which  the 
cassava  flower  is  procured.    The  stalk  is  slender, 
woody,  and  knotted.      The  leaves  are  smooth, 
palmated,  increasing  in  breadth  to  within  an  inch 
and  a  half  of  the  top,  when  they  diminish  to  an 
acute  point.    When  it  is  considered  that  this 
plant  belongs  to  a  highly  poisonous  tribe,  and  is 
itself  one  of  the  most  virulent  of  the  species,  it 
cannot  but  excite  astonishment  to  find  that  it 
yet  yields  an  abundant  flour,  which  by  the  art 
of  man  becomes  not  only  perfectly  innocent,  but 
highly  nutritious,  yielding  nourishment  to  many 
thousands  of  the  natives  of  South  America,  and 
afibrding  a  luxury  to  the  tables  of  more  refined 
Europeans.    Such  is  the  poisonous  nature  of  the 
juice  of  the  mandioc,  that  it  sometimes  occasions 
death  in  a  few  minutes;  and  in  this  way  many 
of  the  unhappy  Indians  destroyed  their  Spanish 
persecutors.    A  Surinam  physician  administered 
it,  by  way  of  experiment,  to  dogs  and  cats,  which 
died  after  twenty-five  minutes  in  di^eadfol  agony. 
Dissection  proved  that  it  operated  by  means  of 
the  nervous  system  alone;  an  opinion  confirmed 
by  thirty-six  drops  l>eing  afterwards  given  to  a 
criminal.    These  had  scarcely  reached  the  sto- 
mach, when  such  torments  and  convulsions  en- 
sued, that  the  man  expired  in  six  minutes. 
Three  hours  afterwards  the  body  was  opened, 
when  the  stomach  was  found  shrunk  to  half  its 
natural  size,  so  that  it  would  appear  that  the 
poisonous  principle  resides  in  a  volatile  substance, 
which  may  be  dissipated  by  heat,  as  Indeed  is 
satisfiictorily  proved  by  the  mode  of  preparing 
the  root  for  food. 

When  the  climate  is  favourable,  the  plant  is 
of  a  hardy  nature  and  of  easy  culture.  It,  how- 
ever, requires  the  land  to  be  of  good  quality;  and 
the  same  spot  cannot  well  be  employed  to  yield 
two  crops  of  it  in  succession.  It  needs  a  dry 
situation  for  its  most  successful  cultivation ;  and 
when  spots  of  a  different  nature  are  applied  to 
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the  purpose,  precautions  must  be  taken,  by  rais- 
ing hillocks  whereon  to  set  the  cuttings,  against 
the  eflRects  of  excessive  moisture,  which  would 
rot  the  plants :  some  moisture  is,  notwithstand- 
ing this,  needed  by  the  plant  at  its  earliest  stages. 

There  are  nine  different  species  of  jatropha 
enumerated  by  botanists,  only  two  of  which  are 
cultivated  for  human  food,  the  jatropha  manihoty 
or  bitter  cassava ;  and  the  jatropha  janipha,  or 
sweet  cassava. 

The  first  of  these  varieties,  when  in  its  natural 
state,  is  highly  poisonous;  while  the  other,  al- 
though equally  agreeable  and  wholly  innocuous, 
is  yet  not  cultivated  to  anything  like  an  equal 
extent.  The  two  roots  are  very  similar  in  ap- 
pearance, their  only  perceptible  difference  being 
a  tough,  ligneous  fibre  or  cord  running  through 
the  heart  of  the  sweet  cassava  root,  which  the 
bitter  variety  is  wholly  without.  Bread  is  made 
of  both  kinds,  which  is  palatable  and  wholesome ; 
and  although  its  taste  may  be  thought  somewhat 
harsh  by  persons  accustomed  to  soft  fermented 
bread  made  firom  wheaten  flour,  cassava  bread  is 
not  without  its  admirers,  and  is  in  such  high  re- 
pute with  those  who  have  been  accustomed  to 
its  use,  as  to  be  frequently  procured  at  some  ex- 
pense and  trouble  by  Creole  families  who  have 
transferred  their  residence  to  Europe. 

The  tubers  are  spindle-shaped,  much  resem- 
bling parsnips  in  appearance ;  they  are  generally 
about  fourteen  or  fifteen  inches  long,  and  four 
or  five  inches  thick  at  the  middle.  When  first 
dug  out  of  the  ground  they  are  washed  clean ; 
the  rind,  which  is  of  a  dark  colour,  is  then  peeled 
off,  and  tlie  root  is  groimd  or  grated.  In  Guiana 
the  mode  of  preparation  is  as  follows:  The  root 
is  rasped  in  laige  tin  or  wooden  graters,  fixed  on 
benches,  behind  which  the  women  employed  in 
making  it  stand  in  rows.  A  sufficient  quantity  hav- 
ing beenrasped  forone  time — ^for  the  surplus  would 
ferment  and  spoil — ^it  is  put  into  long  circular 
baskets  of  plaited  rushes,  about  ten  feet  long  and 
nine  inches  in  diameter,  called  mangueras.  These 
are  hung  up  with  weights  attached  to  the  lower 
end,  which  draw  the  plaited  work  tight  together, 
diminishing  its  capacity,  and  squeezing  out  the 
juice.  When  all  the  fluid  is  extracted,  the  man- 
gueras are  emptied  of  their  contents  on  raw 
hides  laid  in  the  sun,  where  the  coarse  flour 
soon  dries.  It  is  then  baked  on  smooth  plates 
made  of  dry  clay,  with  a  slow  fire  below.  This 
is  the  most  difficult  part  of  the  process.  The 
coarse  flour  is  laid  perfectly  dry  on  the  hot 
plates,  where  the  women,  with  a  dexterity  only 
to  be  acquired  by  practice,  spread  it  out  in  a 
round  and  very  thin  layer,  nearly  the  size  of  the 
plate  it  is  laid  on.  This  they  do  merely  with  a 
piece  of  calabash,  which  they  keep  in  constant 
motion,  pressing  gently  every  part  of  the  sur- 
face, until  the  heat  has  united  the  meal  into  a 
cake,  without  in  the  least  altering  its  colour  or 


scorching  it.  Their  method  of  turning  a 
cake  of  that  size  resembles  slight  of  hand,  for 
they  effect  it  with  two  pieces  of  split  cane  wMi- 
out  breaking  it,  though  scarcely  so  thick  as  a 
dollar,  and  only  as  yet  half  cemented  together, 
and  of  a  substance  always  brittle,  espedally  wha 
warmed.  This  bread  is  very  nouiiahhg,  and 
will  melt  to  a  jelly  in  a  liquid;  but  it  is duiga^ 
ous  if  eaten  in  any  quantity  when  dry,  as  it 
swells  on  being  moistened  to  many  times  ita  ori- 
ginal bulk.  It  will  keep  good  for  any  lengthof 
time  if  preserved  in  a  dry  place.  The  expressed 
juice  deporats,  after  standing  for  some  time,  a 
fine  white  starch,  which,  when  made  into  jelly, 
is  not  to  be  distinguished  firom  that  prepaied 
firom  the  arrow  root. 

To  whatever  cause  the  poisonous  qnality  of 
the  juice  of  bitter  cassava  may  be  owing,  it  is  so 
highly  volatile  as  to  be  entirely  dttripated  by 
exposure  to  heat.  Even  a  comparatiYely  low 
temperature  suffices  for  correcting  its  deleterious 
nature ;  for  when  the  root  has  been  cut  into 
small  pieces  and  exposed  during  some  houis  to 
the  direct  rays  of  the  son,  cattle  may  he  fed  on 
it  ^Aih.  perfect  safety.  If  the  recently  extracted 
juice  be  drunk  by  <»ttk  or  poultry,  th«  will 
speedily  become  much  swollen,  and  die  in  con- 
vulsions; but  if  this  same  tiquid  is  boiled  with 
meat  and  seasoned,  it  forms  a  fiiYonrite  aoup^ 
called  by  the  Brazilians  cassertpo^  and  whidi  is 
found  to  be  wholesome  and  nutritions.  Dr 
Pinckard  mentions  having  partaken  of  this  soup 
in  Demerara. 

Stedman  acquaints  us  that  the  Indians  of 
Guiana,  among  whom  cassava  forms  the  chief 
bread,  first  grind  the  root  on  a  rough  stone^  and 
then,  for  the  purpose  of  separating  the  juice,  pl^ 
pare  a  curious  kind  of  press  out  of  reeds,  whidi 
being  disposed  in  the  form  of  a  long  tnhe,  and 
secured  at  bottom,  the  ground  pulp  is  introdneed, 
and  the  press  being  suspended  to  a  tree,  a  heavy 
stone  or  log  of  wood  is  fixed  to  the  bottom,  the 
weight  of  which  draws  the  tube  gradnafly  to- 
gether, by  which  means  the  juice  ia  eqnecjed 
through  the  interstices.  Occasionally  the  juice 
is  collected  into  a  receptade,  and  is  then  used  for 
the  poisoning  of  arrows.  TTie  bakmg  process  of 
these  inhabitants  of  the  woods  is  similar  to  that 
described  above,  with  this  only  difference,  that, 
being  without  iron  plates,  their  cooking  is  pe^ 
formed  upon  heated  stones. 

The  Indians  eat  the  simple  root  after  haring 
roasted  it  in  hot  ashes,  without  any  snhsequent 
preparation.  They  also  ferment  the  juice  of  the 
plant  with  the  addition  of  molasses,  and  produce 
an  intoxicating  liquid,  of  which  they  pM^ 
but  too  fireely.  This  knowledge  they  poasessed 
before  they  were  ever  viated  by  Europeans,  thw 
affordmg  ono  out  of  many  examples  of  the  ahno« 
universal  use  among  nations,  howevadiffocntly 
situated,  of  some  kind  of  stimulating  and  intox- 
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icating  drink  or  another.  The  leaves  of  this 
phut  are  also  hoiled  and  eaten  by  the  Indians. 

Soch  is  the  prodnctiyeness  of  the  cassava  plant, 
that  it  has  been  calcnlated  that  an  acre  planted 
with  it  will  yield  nourishment  to  more  human 
beings  than  six  acres  of  wheat. 

The  ti^fioea  of  this  country  is  the  produce  of 
the  casBava  root.  It  is  in  every  respect  identical 
with  pure  farina. 

Thb  Pia  C^**^^  pintuOifida).  This  is  an 
heibaeeoiis  plant,  indigenous  to  the  South  sea 
tslsnds,  from  the  dried  roots  of  which  the  natives 
pr^Mie  a  farinaoeous  substance,  very  much  re- 
sembling arrow  root.  The  plant  grows  wOd, 
but  is  also  cultivated  in  their  gardens.  In  pre- 
psringthe  farina  the  root  is  first  beaten  to  a 
pulp,  and  subjected  to  repeated  washings,  by 
wbkh  it  beoomea  tasteless  and  colourless.  It  is 
then  dried  in  the  sun,  and  becomes  fit  for  use. 
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CHAP.  XXXI. 
ouEuirjouE,  niCLuniNO  thb  cabbot,  pabsnip, 

UmyBm  the  natural  fimiily  of  umbeUifene,  are 
comprehended  a  number  of  edible  roots  and  cu- 
Unary  {^anta  of  considerable  importance,  as  arti- 
cles of  food.  The  same  family  contains,  how- 
ercr,  plants  of  a  very  opposite  nature,  possessing 
in  the  properties  of  acrid  and  virulent  poisons. 
The  members  of  this  family  are  generally  reoog- 
aiied  by  their  hollow  stems  and  deeply  notched 
lesfea,  with  a  sheathing  petiole.  Their  flowers 
are  naoatly  white,  or  greenish  sometimes,  but 
xvdy  of  a  pinkish  hue.  The  inflorescence  is 
vhat  is  called  umbellate, 
and  the  seed  or  fruit  con- 
flsts  of  two  ribbed  portions^ 
vrhidi  are  joined  together 
by  a  common  axis,  and  a 
ttickened  discus.  All  are 
inhabitattts  of  moist  ditches 
or  damp  way-sides,  in  the 
colder  parts  of  the  earth,  and 
tempemte  sonea.  In  the 
tr^ics  they  are  either  ex- 
tremely rare,  or  wholly  unknown;  and  when 
present  have  generally  a  character  diflerent  in 
most  re^Mcts  fr^mi  the  European  species.  The 
■mi^icity  of  their  structure,  and  uniformity  of 
their  iqypearanoe,  have  rendered  their  classifica- 
turn  a  matter  of  difficulty.  The  culinary  and 
igneoltural  importance  of  many  species  is  fam- 
iliar to  aU.  The  parsnip  and  carrot  form  a  large 
part  of  the  winter  store  of  the  inhabitants  of 
Europe,  as  the  arraehaehei  do  of  those  of  South 
America;  and  the  j^roit^of  Thibet  is  supposed 
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to  be  the  most  important  and  productive  of  any 
in  the  whole  world  as  a  forage  plant. 

The  medicinal  properties  of  some  species  of  this 
fiunily,  of  which  we  shall  treat  afterwards,  are 
of  various  and  powerful  natures.  While  the 
seeds  of  some  are  aromatic  and  highly  stimulat- 
ing, the  firesh  roots  of  others  are  strongly  nar- 
cotic and  sedative.  This  has  been  supposed  to 
arise  from  the  difierence  in  the  state  of  the  sap 
in  difierent  parts  of  the  plant;  and  it  has  been 
thought  that  the  narcotic  principle  is  only  to  be 
found  in  the  ascending  sap;  while  the  aromatic 
stimulating  properties  are  found  in  the  juices 
which  are  fdlly  elaborated  and  matured.  It  is 
a  singular  fact  that  cultivation  destroys  the 
dangerous  properties  of  some  species.  The  com- 
mon celery  is  a  familiar  example  of  this;  but  the 
most  remarkable,  a  species  of  (Enanthe,  a  most 
poisonous  kind,  when  wild,  is  cultivated  about 
Angers  for  the  sake  of  its  roots,  which  are  there 
called  jcwmeUes;  and  about  Samur,  where  they 
are  known  by  the  name  of  meehons.  The 
roots  of  some  umbeUifene  contain  a  large  pro- 
portion of  sugar;  those  of  the  carrot  when  dried, 
contain  more  than  an  eighth,  those  of  the  pars- 
nip an  eighth  exactly;  and  those  of  the  chervil 
about  eight  per  cent.  The  umbeUifene  are  a  num- 
erous famUy,  and  have  been  divided  into  nine 
tribes.  They  aU  belong  to  the  Linnsan  class 
and  order  PerUandria  digynia.  We  shaU  in  the 
mean  time,  describe  those  species  which  are 
used  as  food. 

Eabth  Nut,  (lunium  MboeaHanum.)  This 
is  a  plant  very  common  on  elevated  and  hiUy  grass 
pastures;  hence  its  name  of  ^tmttim,  the  Greek 
word  for  a  hiU.  It  has  a  few  deeply  pinnated 
root  leaves,  and  a  slender  stem  with  a  white 
cluster  of  flowers  at  the  top.  The  tuber  is  found 
about  four  or  six  inches  below  the  surface,  at  the 
termination  of  a  long  slender  root.  It  b  about 
the  size  of  a  chestnut,  of  an  irregular  figure,  and 
covered  with  a  brown  cuticle.  It  is  of  a 
sweetish  farinaceous  nature,  resembling  in  taste 
the  common  chestnut;  being  more  amylaceous 
on  being  subjected  to  heat.  Swine  are  very  fond 
of  them,  and  fatten  rapidly  where  they  are  pro- 
cured in  abundance. 

We  do  not  know  what  effect  cultivation  might 
have  in  increasing  the  size  and  edible  quaUtiee 
of  this  root,  or  whether  any  attempts  have  been 
made  to  raise  them  artificiaUy.  It  is  not  im- 
probable, however,  but  that  frequent  transplant- 
ing and  a  genial  soil,  might  render  them  worthy 
the  attention  of  man,  as  an  article  of  food. 

The  Cabbot,  (daiMsua  earota.)  The  wUd  car- 
rot is  indigenous  to  Britain,  and  is  found  grow- 
ing in  waste  plains  and  by  the  way-sides.  Its 
root  is  small,  hard,  and  fibrous,  and  of  a  white 
colour;  the  leaves  and  inflorescence  are  similar  to 
the  cultivated  species.  It  is  a  matter  of  some 
doubt  whether  the  garden  carrot  has  been  do- 
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rived  originally  from  the  wild  species.  Seyeral 
horticulturists  have  attempted  to  cultivate  the 
wild  root,  but  without  success.  The  probability 
is,  therefore,  that  the  garden  carrot  is  either  a 
distinct  species,  or  a  variety  obtained  in  a  wanner 
climate  than  that  of  Britain  from  a  wild  stock. 

This  root,  according  to  the  commentators, 
would  appear  to  have  been  known  to,  and  culti- 
vated by  the  Greeks  under  the  name  of  staple- 
linos;  at  all  events,  the  description  of  Dioscor- 
ides  seems  to  apply  pretty  accurately  to  the 
modem  carrot.  He  describes  it  as  a  plant  grow- 
ing wild,  but  also  cultivated  for  the  purpose  of 
an  esculent  root.  The  carrot  also  appears  to 
have  been  a  cultivated  vegetable  among  various 
nations,  from  the  time  of  the  Greeks  downwards. 

The  garden,  or  cultivated  carrot,  was  first  in- 
troduced into  England  by  the  Flemings,  during 
the  reign  of  Q,ueen  Elizabeth.  Finding  the  soil 
about  Sandwich  in  Kent  very  &vourable  for  the 
culture  of  the  carrot,  the  emigrants  soon  engaged 
in  its  production  on  that  spot.  The  English, 
whose  knowledge  of  horticulture  was  at  that 
time  extremely  circumscribed,  were  in  this  case 
well  pleased  to  add  another  edible  vegetable  to 
the  scanty  list  which  were  then  under  general 
cultivation.  The  carrot,  therefore,  unlike  the 
turnip,  grew  quickly  into  esteem,  and  being 
made  an  object  of  careful  culture,  was  very 
shortly  naturalized  throughout  the  ieland.  Par- 
kinson, the  celebrated  botanist  to  James  the 
First,  mentions  that  in  his  time  the  ladies  adorned 
their  head-dresses  with  carrot-leaves,  the  light 
feathery  verdure  of  which  caused  them  to  be  no 
contemptible  substitute  for  the  plumage  of  birds. 
Although  the  taste  of  the  fur  sex  in  the  present 
day  has  discarded  this  simple  and  perishable  or- 
nament, the  leaves  of  the  carrot  are  even  now 
sometimes  used  as  house  decorations.  If  in  the 
winter  a  section  be  cut  frt>m  the  end  or  thick 
part  of  the  root,  and  this  be  placed  in  a  shallow 
vessel  containing  water,  young  and  delicate  leaves 
are  developed,  forming  a  '*  radiated  tuft,"  the 
graceful  and  verdant  i^pearance  of  which  make 
it  a  pleasing  ornament  for  the  mantel-piece  in 
that  season  when  any  semblance  of  vegetation  is 
a  welcome  relief  to  the  eye. 

The  carrot  is  a  biennial  plant,  the  first  year 
develops  the  root  and  stem,  and  the  second  year 
the  flowers  appear  in  the  form  of  a  dose  umbel, 
in  June  and  July,  and  are  succeeded  by  the  seeds, 
which  are  covei^  with  a  rough  coat  of  hairs  or 
bristles.  There  are  not  less  than  ten  varieties 
enumerated  of  the  cairot,  characterised  by  size, 
shape,  and  the  earliness  or  lateness  of  their 
growth.  The  early  carrots  are  short,  and  of  a 
paler  colour;  the  late  are  laiger,  longer,  and  of 
a  deeper  red  hue. 

The  red  or  large  field  carrot  attains  to  a  con- 
siderable growth ;  it  is  chiefly  cultivated  in  fields  as 
food  for  cattle,  and  informer's  gardens  as  a  material 


for  colouring  butter.  The  orange  carrot,  thongb 
not  so  productive,  is  generally  the  main  crop  in 
garden  culture;  the  flavour  of  this  is  more  ddi- 
cate,  and  therefore  it  is  in  higher  estimation  as  i 
culinary  vegetable.  There  are,  likewise,  wbite, 
yellow,  and  purple  Tarieties;  these  are  not,  how- 
ever, in  common  cultivation.  The  hom-canot 
has  a  shorter  and  smaller  root  than  the  long  Tar- 
ieties; it  is,  therefore,  a  good  crop  for  a  afaaDow 
soil,  and  in  such  a  situation  is  prefnaUe  to  the 
larger  kind;  it  has  likewise  the  advantage  of 
coming  to  maturity  in  a  shorter  period  than  the 
long,  and  b  consequently  found  well  adapted  for 
the  early  and  late  crops. 

When  a  carrot  is  cut  transversely,  it  is  forad 
to  consist  of  two  parts  of  different  colour  and 
texture.  These  are  the  bark  and  the  wood;  the 
bark  is  of  the  darkest  colour,  and  of  the  most 
pulpy  consistence,  and  it  is  also  the  sweetest  to 
the  taste;  the  heart  or  wood,  especially  when  the 
root  has  attained  its  full  size,  is  more  fihrons  or 
stringy,  and,  if  it  be  separated,  it  is  bristled  over 
with  hard  points  or  fibres  that  extend  to  Ae 
rootlets  outside.  Almost  the  whole  crown  of 
the  root,  or  the  part  which  sends  up  the  leares, 
is  connected  with  the  wood,  and  only  the  epi- 
dermis of  the  leaves  and  stem  with  the  external 
portions  of  the  root. 

The  skin  or  bark  is  found  to  be  more  nntri- 
tious  than  the  central  part,  and  consequently 
the  value  of  the  carrot  as  an  esculent  will  depend 
on  the  relative  proportion  of  these  two  parts  of 
the  root  The  object  of  the  skilful  cultivator 
is,  therefore,  to  obtain  the  root  with  the  smallest 
possible  proportionate  quantity  of  wood.  In 
endeavouring  to  secure  this  result,  much  mnst 
of  course  depend  upon  the  nature  of  the  plants 
from  which  the  seeds  are  obtained ;  but  ad^>ta- 
tion  of  soil  is  likewise  a  very  important  consid- 
eration. 

The  carrot  is  most  successfully  cultivated  in 
a  light  mellow  soil  mixed  with  sand:  the  ground 
should  be  well  dug  to  some  depth,  and  made  ex- 
tremely friable  and  porous,  that  the  roots  may 
meet  with  no  obstruction  in  running  down,  which 
would  cause  them  to  grow  forked,  and  to  shoot 
out  lateral  branches.  This  accident  will  h^pen, 
especially  when  the  ground  has  been  too  highly 
manured  previously  to  the  seed  being  sown.  It 
may  perhaps  be  taken  as  a  general  rule  that 
strong  soils  are  not  well  adapted  for  any  plant* 
which  form  esculent  roots  deep  under  the  snr- 
fece,  as  the  mechanical  redstance  which  is  thereby 
opposed  to  the  swelling  of  the  bulb  forces  muA 
of  the  strength  of  the  plant  up  into  leaves;  and 
in  the  carrot  especially,  that  part  of  the  iwt 
which  is  the  most  valuable  is  diminished  in  the 
greatest  proportion. 

The  best  mode  of  cultivating  these  roots  has 
been  made  by  many  agriculturists  a  subject  of 
inquiry.    So  early  as  the  year  1765,  this  branch 
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of  huabandiy  engaged  the  attention  of  the  So- 
ciety finr  the  Encouragement  of  Arts,  &c.;  and, 
in  amaeqnence,  an  account  of  the  culture  of 
caiTotfl^  and  the  uses  to  which  they  may  he  ap- 
plied, was  published  by  Robert  Biling,  a  &nner 
of  Koifblk,  in  whose  work  much  useful  matter 
on  the  subject  is  obtained. 

The  seeds  of  carrots  are  surrounded  by  num- 
enniB  £oiked  hairs,  by  which  they  adhere  to  each 
other  so  taiaciously,  that  there  is  some  difficulty 
in  cansing  their  separation;  this  is  performed 
either  by  rubbing  them  through  the  hands,  or 
by  passing  them  through  a  fine  chaflP-seiTe;  but 
the  best  and  most  effectual  method,  as  recom- 
miepdcd  by  an  intelligent  cultivator,  is  to  mix 
them  with  fine  sand  in  the  proportion  of  one 
boahd  to  ereiy  four  or  five  pounds  of  seeds;  this 
mixture  is  then  laid  in  heaps,  being  occasionally 
watned  and  turned  during  two  or  three  weeks 
prerious  to  sowing.      The  above  preliminary 
piooeas  not  only  occasions  the  more  equal  diffu- 
sion of  the  seeds,  but  likewise  promotes  their 
quicker  gemination;  besides  this,  when  they  are 
town  akme  their  extreme  levity  causes  great  in- 
convenioieey  and  prevents  this  operation  from 
bdngsuooeasfnlly  performed  except  in  the  calmest 
weather.    The  ground  being  duly  manured,  and 
rednoed  to  the  required  degree  of  fineness,  the 
seed  mixed  with  the  sand  is  sown  about  the 
middle  of  March  or  b^^inning  of  April:  the  seeds 
thus  prepared  germinate  and  send  up  young 
plants  before  the  appearance  of  the  annual  weeds, 
which  are  always  abundant  in  a  soil  so  worked 
md  manured.    In  about  five  or  six  weeks  the 
plants  are  in  a  fit  state  for  hoeing,  and  that  oper- 
ation two  or  three  times  repeat^,  according  to 
tlie  increase  of  the  weeds,  is  all  the  after-culture 
vhich  is  requisite. 

From  this  manner  of  sowing,  more  than  eight 
kondred  bushels  per  acre  of  carrots  of  very  large 
powth  have  be^  obtained.  According  to  Mr 
Arthur  Young,  the  produce  of  these  roots  on  in- 
different land  is  about  two  hundred  bushels,  and 
on  a  more  congenial  soil  six  hundred  and  forty 
bodiels  per  acre.  The  garden  culture  of  carrots 
a  somewhat  different.  In  that  case  they  are 
fawn  in  a  succession  of  crops  from  the  latter  end 
«f  February  to  the  beginning  of  August,  and 
the  plants  when  hoed  are  thinned  at  regular  dis- 
tooes,  of  from  five  to  eight  inches  apart,  the 
Fttticalar  interval  being  regulated  by  the  size 
^  the  variety  under  cultivation,  and  by  the 
P^od  of  their  growth  at  which  they  are  to  be 
<lrawn. 

In  order  to  preserve  carrots  for  winter  use, 
tHey  are  dug  up  in  the  beginning  of  November, 
**=id  placed  in  a  dry  place  in  sand,  by  which 
"^cens  they  may  be  kept  without  spoiling  until 
■^awi  er  April  of  the  ensuing  year. 

To  obtain  carrot  seed,  some  roots  which  have 
***^  taken  up  in  November  are  replanted  in 


February  about  two  feet  apart,  and  with  the 
crown  or  head  a  few  inches  below  the  surface. 
Leaves  and  flower-stalks  will  spring  up  from 
these,  and  seeds  will  be  produced  which  ripen 
in  autumn.  A  considerable  quantity  of  carrot 
seed  is  raised  atWeathersfield  in  Essex,  but  this 
is  insufficient  for  a  home  supply,  and  it  is  said 
much  is  imported  from  Holland  into  this  country. 
It  would  appear  that  the  production  of  carrot 
seed  may  occasionally  be  made  a  source  of  con- 
siderable profit  to  the  cultivator.  We  find  it 
recorded  that,  in  the  latter  half  of  the  last  cen- 
tury, a  fiurmer  in  Essex  obtained  from  an  acre  of 
land  sown  with  carrots  ten  cwt.  of  seed,  which 
he  sold  in  London  for  ^10  per  cwt.  This  is  a  very 
rare  case.  If  it  were  general  the  price  would 
soon  be  reduced. 

The  siae  of  carrots  differs,  of  course,  very 
much  according  to  soil,  culture,  and  variety. 
Some  have  been  known  to  measure  two  feet  in 
length,  and  from  twelve  to  fourteen  inches  in 
circumference  at  the  thickest  part.  In  the 
autumn  of  1826  several  were  taken  up  in  the 
neighbourhood  of  Lancaster,  having  an  average 
weight  of  four  pounds  each;  these  were  fine  firm 
roots,  and  in  every  respect  good  for  the  table. 

Carrots  are  very  liable  to  the  attacks  of  grubs 
and  insects.  These  animals,  especially  some 
species  of  ring- worms,  (ItdusJ  eat  into  the  root, 
where  they  lie  concealed,  and  thus  cause  what  is 
commonly  called  canker.  The  upper  part  of 
the  root  is  also  attacked  by  the  grub  of  a  kind 
of  fly;  under  these  attacks  the  root  and  whole 
plant  withers.  The  best  remedy  is  late  sowing, 
to  avoid  the  period  at  which  these  insects  are 
evolved  from  the  eggs. 

The  carrot  is  extensively  used  in  cookery, 
entering  into  soups  and  stews,  as  well  as  forming 
a  vegetable  dish.  Besides  their  use  as  human 
food,  carrots  are  in  some  places  grown  largely 
for  the  consumption  of  stock,  especially  for 
horses.  It  is  affirmed  that  cattle  which  have 
once  tasted  these,  usually  prefer  them  so  much 
to  turnips,  as  with  difficulty  to  be  made  to  return 
to  the  latter.  The  milk  of  cows  fed  on  carrots 
never  acquires  any  unpleasant  flavour,  while  at 
the  same  time  the  quantity  produced  is  increased. 
Calves  thrive  admirably,and  bullocks  are  quickly 
&ttened  on  this  food.  Carrots  are  equally  bene- 
ficial as  nourishment  for  sheep,  and  are  devoured 
with  avidity  by  swine.  In  the  short  space  of 
ten  days  a  lean  hog  was  fattened  by  these  roots, 
having  consumed  during  that  period  196  pounds. 
Its  fikt  proved  very  fine,  white,  and  firm,  and 
did  not  waste  in  the  dressing.  Horses  receiving 
no  other  sustenance  perform  their  work  as  usual 
without  any  diminution  of  their  sleekness.  The 
efficacy  of  these  roots  in  preserving  and  restor- 
ing the  wind  of  horses  had,  it  is  said,  been  par- 
tially known  in  Suffolk,  where  carrots  were  ad- 
ministered as  a  secret  specific  for  the  complaint, 
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long  previoaaly  to  their  being  commonly  ap- 
plied as  food  for  horses.  These  roots  may  also 
with  advantage  be  given  to  poultry.  In  severe 
winters  they  have  been  found  of  great  utility  in 
the  preservation  of  deer;  and  they  have  been  also 
strongly  recommended  as  wholesome  and  cheap 
nourishment  for  dogs.  Although,  perhaps,  the 
virtues  and  nutritive  qualities  of  Uie  carrot  may 
be  somewhat  over-rated  by  writers  who  have 
evidently  a  strong  bias  in  its  fftvour,  it  is  more 
than  probable  that  carrots  are  a  more  wholesome 
food  than  either  cabbages  or  turnips,  as  they  are 
so  strongly  opposed  to  putre£Bu;tion,  as  to  be  occa- 
sionally used,  on  account  of  this  property,  in 
certain  surgical  applications.  Various  opinions 
exist  among  agriculturists  as  to  the  relative  ad- 
vantages arising  from  the  culture  of  the  carrot 
or  the  turnip  as  food  for  cattle.  The  latter  root 
may  perhaps  be  more  productive,  and  succeed 
better  in  a  variety  of  soils,  but  the  positive 
amount  of  nourishment  it  contains  would  seem 
to  be  much  less  than  that  of  the  carrot.  This 
assertion  is  advanced  on  the  testimony  of  Mr 
Biling,  who  obtained  from  twenty  and  a  half 
acres  of  land,  rarying  in  soil  and  degree  of  pre- 
paration, five  hundred  and  ten  loads  of  carrots. 
Experience  led  him  to  conclude  that  these  were 
equal  in  use  and  effect  to  one  thousand  loads  of 
turnips,  and  to  three  hundred  loads  of  hay.  At 
ParHngton  in  Yorkshire,  the  stock  of  a  ferm, 
consisting  of  twenty  working-horses,  four  bul- 
locks, and  six  milch  cows,  were  fed  from  the  end 
of  September  to  the  beginning  of  May  on  the 
carrots  produced  from  three  acres  of  land.  The 
animals,  during  the  whole  of  that  period,  lived 
on  these  roots  with  the  addition  of  only  a  very 
small  quantity  of  hay,  and  thirty  hogs  were 
fattened  on  the  refrise  left  by  the  cattle. 

The  greater  part  of  the  alimentar}*^  portion  of 
the  carrot  consists,  according  to  Sir  Humphrey 
Davy's  analysis,  of  saccharine  matter,  which 
may  in  a  considerable  degree  accoimt  for  its  an- 
tiseptic qualities.  The  quantity  of  nutritive 
matter  is  nearly  ten  per  cent,  in  the  whole  weight 
of  carrot,  being  98  parts  in  1000,  and  of  these  three 
are  starch  or  mucilage,  and  the  remaining  ninety- 
five  saccharine  matter.  The  quantity  of  ready 
formed  saccharine  matter  in  carrots  is  much 
greater  than  in  any  of  the  cerealia^  being  2^  per 
cent,  more  than  in  barley,  and  about  six  times 
more  than  the  quantity  contidned  in  potatoes. 
It  is  presumed,  therefore,  that  carrots  are  much 
better  adapted  than  the  latter  for  the  distillery. 
Dr  Hunter,  in  the  Greoigical  Essays,  details  ex- 
periments made  to  prepare  frt>m  carrots  a  beverage 
resembling  beer,  and  subsequently  a  spirituous 
liquor;  the  former  proved  unsucc^sfal;  but  the 
result  of  the  latter  was,  according  to  the  Doc- 
tor's opinion,  very  encouraging.  "  From  a  gross 
cAlculation,"  he  concludes,  ''I  am  induced  to 
tliink  that  a  good  acre  of  carrots  manu&ctured 


in  this  manner  will  leave  a  profit  of  forty  pounds, 
after  deducting  the  landlord's  rent,  the  cost  of 
cultivation,  distillation,  and  other  incidental  ex- 
penses. In  this  calculation  I  presume  that  the 
spirit  is  worth  six  shillings  per  gallon,  and  not 
excised."  This  is  perhaps  rather  an  exagger- 
ated statement:  it  has,  however,  been  found  by 
other  experiments  that  eighteen  tons,  the  pro- 
duce of  one  acre,  will  yield  one  hundied  galloos 
of  proof  spirit,  a  hunger  product  than  that  ob- 
tained from  an  acre  of  barley;  while  the  refuse 
supplies  a  greater  quantity  of  food  for  hogs. 

Attempts  have  likewise  been  made  to  prepare 
sugar  from  carrots,  but  without  succesB;  a  thick 
syrupy  matter  which  refuses  to  crystallize  can 
alone  be  obtained. 

The  Pabsnip,  (pastinaca  sattva.)  This  is 
also  a  British  plant,  and  grows  wild  in  calcare- 
ous soils  by  road  sides.  The  leaves  are  hroader 
and  less  divided  than  those  of  the  carrot;  in  the 
wild  kind  they  are  hairy,  and  dark  green;  in  the 
cultivated  parsnip  smooth,  and  of  a  light  yel- 
lowish green.  The  flowers  have  a  yellowish 
tinge.  The  roots  of  the  wild  parsnip  are  smaller, 
tougher,  and  have  less  of  the  peculiar  taste 
than  the  cultivated  kind.  PagUnacOy  fiom  fo*- 
^ttf,  nourishment,  is  one  of  the  names  given  by  the 
Romans  to  the  daucm  of  the  Greeks. 

The  parsnip  has  long  been  cultivated  in  En- 
glish gardens.  There  are  a  great  many  varieties 
of  this  root,  one  only  of  which  is  cultivated  in 
Britain.  In  France,  as  well  as  in  Guernsey  and 
Jersey,  where  the  soil  is  peculiarly  adapted  to 
this  cultivation,  three  varieties  are  distinguidied 
by  the  names  of  coquainey  lubonaisey  and  wan. 
The  first  runs  very  long,  to  the  depth  of  three, 
and  even  four  feet  in  the  ground,  and  attaining  to 
from  three  to  four  inches  in  diameter;  while  its 
leaves  grow  proportionally  high,  and  proceed 
from  the  whole  crown  of  the  root.  The  lidxmi^ 
is  shorter,  but  considerably  thicker,  and  of  an 
equally  good  quality;  the  leaves  of  this  variety 
are  small  and  short,  and  proc^  only  from  the 
centre  of  the  crown.  The  siam  has  not  so  huge 
a  root,  and  is  of  a  slightly  yellow  tinge;  it  is 
more  tender,  and  of  a  richer  flavour  than  the 
other  varieties. 

A  light,  deep  soil,  free  from  stones,  is  requisite 
for  the  favourable  growth  of  the  parsnip.  The 
seed  is  usually  sown  at  the  latter  end  of  Febru- 
ary or  March,  in  the  proportion  of  nearly  three 
and  a  half  pounds  of  seed  to  one  rood  of  land. 
It  is  sown  broad-cast,  and  raked  into  the  ground. 
The  only  after-culture  required  is  to  keep  the. 
plants  fi«e  from  weeds,  and  to  thin  them  to  abouta 

foot  distance  from  each  other.  The  roots  come 
to  maturity  at  the  latter  end  of  October;  this 
state  is  indicated  by  the  decay  of  the  leaf;  they 
are  then  fit  for  use. 

The  parsnip  is  not  so  liable  as  the  carrot  to  be 
hurt  by  frost.    Indeed,  by  many,  the  root  is  not 
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nteimed  till  it  has  had  a  toach  of  the  winter 
Mid.  Ptft  of  the  crop  may  be  dvg  up  and 
eoTend  with  aand  for  use  in  Noyember,  while 
the  mt  will  keep  good  in  the  ground  till  thej 
^gin  to  shoot  in  the  spring,  when  they  may  he 
^  up  in  February  or  Maich,  the  tops  cut  off 
md  preserved  in  sand  till  the  end  of  April.  To 
•btsh  the  seedy  transplant  some  of  the  best  roots 
m  Fefaraaiy  two  feet  asunder,  inserted  over  the 
erowuB.  They  will  shoot  up  in  strong  stalks, 
lod  pfodaee  huge  umbels  of  seed  ripening  in 
lotaom. 

When  the  parsnip  is  grown  upon  poor  land  it 
kMesmoeh  of  the  rank  taste  which  it  acquires 
if  cohiTsted  in  richer  soils,  and  though  not  nearly 
10  slnmdant,  is  &r  more  sweet  and  agreeable. 
ThflB  produced,  when  slowly  roasted  in  the  ashes 
of  peit  or  tur^  it  becomes  nearly  as  farinaceous 
M  the  Itest  potatoes;,  and  in  some  of  the  poorer 
&triet8  of  the  country  is  used  with  the  same 
«4ditioDs  as  an  article  of  substantiTe  food.  **^  In 
ik  Qoith  of  Scothm^,"  Neill  observes,  ''parsnips 
iR  fliien  beat  up  with  potatoes  and  a  little  butter; 
of  this  excellent  mess  the  children  of  the  peas- 
atiysre  Toy  fond,  and  they  do  not  &Utothriye 
qion  it"  From  the  same  authority  we  lear^ 
t^  in  the  north  of  Iiehind  an. agreeable  bever- 
^  is  prqnied  horn  the  roots  brewed  with  hops, 
b  lome  places  a  species  of  wine  is  also  made 
fnm  thein,  and  a  very  pure  spirit  is  obtained 
vhen  psrsnips  are  distilled  alter  a  similar  pre- 
PBitoiy  process  to  that  used  with  the  carrot, 
in  Gathdic  countries  the  parsnip  is  more  abun- 
dsBtlf  employed  for  human  food  than  in  Britain, 
b  WIS,  however,  formerly  held  in  much  greater 
atzmation  here  than  it  is  at  present.  This  root 
is  wholesome  as  well  as  hardy,  but,  as  the  soil 
viudi  is  moat  &Toarable  to  its  production  as 
^QOttii  food,  is  also  beat  adapted  for  the  growth 
of  the  potato,  wluch  is  both  n^ore  productive 
ttd  more  nutritious  than  the  parsnip,  the  cul- 
toie  of  this  plant  as  a  culinary  esculent,  has  de- 
clined;  and  the  use  of  it  with  salt  fish  in  Lent 
msj  perhaps  be  regarded  more  as  the  relic  of  an 
<^  custom  than  as  a  choice  arising  from  any 
pvtiality  for  the  peculiar  flavour  of  the  parsnip 
in  combination  with  this  particular  kind  of 

Tiiod. 

•According  to  Arthur  Young,  about  the  time 
of  the  revolution,  half  the  people  about  Marlaise 
io  Fnnee,  subsisted  on  parsnips,  during  winter, 
^iled  in  soup  and  various  oUier  ways.  They 
iho  &ed  horses  with  them,  and  for  this  purpose 
^  are  accounted  as  nourishing  as  oats. 

The  nutritions  matter  in  parsnips  is  found  by 
Uttlysis  to  be  jiinety-nine  parts  in  a  thousand, 
of  which  nine  parts  are  mucilage,  and  the  re- 
"^•iwng  mnety  are  saccharine  matter. 

Tn  Skibkbt,  (stum  nmjwum.)  This  is  a 
P*«nBlal  tq).rooted  plant,  a  native  of  China, 
and  introduced  into  this  country  about  the  year 


1548.    It  is  of  more  diminutive  size  than  either 
the  carrot  or  parsnip.    It  \m  pinnated  leaves, 

U6. 


Sklrret. 

and  a  stem  twelve  inches  high,  terminated  by  an 
umbel  of  white  flowers.  The  root  consists  of  a 
cluster  of  tubers  about  the  siae  of  the  little  finger; 
at  first  they  are  small  fibres,  but  swell  out  grad- 
ually to  this  size.  They  are  connected  together 
at  the  crown  or  head,  and  covered  with  a  whit- 
ish rough  bark,  with  a  hard  cone  or  pith  running 
through  the  centre.  They  contain  a  mucilagin- 
ous and  saccharine  matter,  and  were  at  one  time 
much  esteemed  in  cookery.  The  skin'et  is  pro- 
pagated either  by  seeds  or  offsets  firom  the  root. 
Those  raised  jErom  seed  are  the  moat  ten- 
der. The  skirret  is  one  of  those  plants  which 
are  now  neglected,  because  we  are  become 
acquainted  with  others  more  pleasant  to  the 
taste,  and  mora  profitable  in  their  culture.  Its 
peculiar  sweetness,  so  delightful  to  the  palates 
of  our  leas  refined  forefiithers,  to  us  appears  nau- 
seous Jusciousness;  and  that  root  which  the  em- 
peror Tiberius  esteemed  so  much  as  to  cause  it 
to  be  brought  from  the  banks  of  the  Rhine  foi 
the  use  of  lus  table,  is  little  relished  in  the  pre- 
sent day.  Beckmann  ingeniously  accounts  for 
this  change  of  taste  in  the  use  of  vegetable  pro- 
ductions. ^'In  the  oldest  times  mankind  were 
so  fond  of  sweet  things,  that  the  goodness  and 
agreeable  taste  of  every  kind  of  food  was  deter- 
mined according  to  the  degree  of  its  sweetness; 
and  such  is  the  manner  of  judg^g,  even  at  pre- 
sent, throughout  all  the  East,  in  Africa,  and  in 
America.  This  is  the  case  also  among  us  with 
the  greater  part  of  the  lower  classes,  who  are 
not  able  to  follow  the  mode  of  richer  tables.  In 
the  northern  countries  this  taste  is  almost  every 
where  prevalent.  Thus  the  Swedes  spoil,  by  the 
addition  of  sugar,  costly  Rhenish  wines,  sauer- 
kraut, and  other  articles,  the  agreeable  tartness 
of  which  is  gratifying  to  other  nations.  In  pro- 
portion to  their  population  and  luxury,  the 
Swedes  seem  to  use  more  sugar  than  the  Ger- 
mans, and  the  Germans  more  than  the  English 
2  o 
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or  French;  and  one  might  almost  suspect  that  a 
taste  for  sweet  things  was  in  the  inrerse  ratio  of 
culture.  At  any  rate,  one  can  thus  explain  why 
many  regetabie  productions  which  some  cen- 
turies ago  were  reckoned  among  the  most  agree- 
able dishes  appear  to  us  to  be  nauseously  sweet." 

For  some  time  after  the  cultivation  of  skirrets 
had  become  neglected  in  the  gardens  of  the  rich, 
they  still  continued  to  be  an  object  of  culture 
among  the  poor  in  a  few  remote  parts  of  the 
country.  But  eren  in  those  situations  they 
have  now  very  generally  giyen  way  to  the  potato, 
and  are  seldom  grown,  and  even  then  rather  from 
the  love  of  variety  than  for  any  superior  pro- 
perties they  may  possess.  In  the  north  of  Scot- 
land this  plant  was  cultivated  under  the  name 
of  crummack. 

SiLVBB  Weed,  (potenHlla  anserina*)  A  creep- 
ing plant  belonging  to  the  natural  &mily  Rosaces, 
and  very  conmion  by  waysides,  and  in  waste 
places;  known  also  under  the  name  of  goose- 
grass.  The  leaves  are  interruptedly  and  deeply 
pinnate,  of  a  silvery  shining  aspect.  The  flower 
is  a  pretty  yellow.  The  roots  are  oblong,  and 
sometimes  attain  a  considerable  size.  These  are 
amylaceous  when  roasted  or  boiled,  and  resemble 
in  taste  the  chestnut.  In  spring,  when  the  fields 
were  ploughed  up,  these  used  to  be  gathered  by 
the  inhabitants  of  many  parts  of  Scotland,  and 
eaten  either  raw  or  roasted.  It  is  not  improba- 
ble but  cultivation  might  increase  these  roots 
to  a  considerable  size.  The  plant  is  hardy,  and 
extremely  prolific,  as  it  spreads  by  runners  as 
well  as  by  seeds. 

Celbbt  (apium  graveolensj.  This  is  a  hardy 
biennial  plant,  a  native  of  Britain,  and  known 
in  its  wild  state  by  the  name  of  smallage.  It  is 
frequent  by  the  sides  of  ditches  and  near  the  sea, 
where  it  rises  with  wedge-shaped  leaves  and  a 
furrowed  stalk,  producing  greenish  flowers  in 
August.  The  whole  plant  has  a  rank  coarse 
taste ;  and  the  effects  of  cultivation,  in  producing 
from  it  the  mild  sweet  stalks  of  celery,  are  not  a 
little  remarkable.  In  its  cultivated  state  it  some- 
times attains  an  immense  size.  A  head  of  celery 
was  dug  up  in  1815,  in  the  neighbourhood  of 
Manchester,  which  weighed  nine  lbs.  when 
washed,  with  the  roots  and  leaves  all  attached  to 
it,  and  measured  ten  feet  six  inches  in  height. 
It  was  of  a  red  sort,  perfectly  solid,  crisp,  firm, 
and  remarkably  well  flavoured.*  The  blanched 
leaf  stalks  are  used  raw  as  a  salad  from  August 
till  March,  and  are  also  stewed  in  soups  and  other 
dishes. 

There  are  several  varieties  of  the  cultivated 
celery,  such  as  the  early,  red,  and  white  solid. 
North's  upright,  the  turnip-rooted,  or  celeriac. 
The  red  variety  is  of  a  coarse  but  more  hardy 
nature  than  the  others ;  and  though  not  so  deli- 

•  Loudon. 


cate  as  salad,  is  weU  suited  for  stews  and  soaps. 
The  Italians  use  the  green  leaves  and  stems  in 
their  soups,  and,  as  a  matter  of  economy,  these 
impart  an  agreeable  enough  flavour  to  soaps; 
the  seeds  also  are  used  ina  similar  manner.  The 
celeriac,  or  turnip-rooted,  is  a  hardy  kind.  The 
root  is  the  only  part  used.  It  attains  to  a  very 
considerable  size,  especially  in  Germany,  vhere 
it  is  much  esteemed,  either  as  entering  into  the 
composition  of  mixed  dishes,  or  prepared  by  it- 
self. For  this  purpose  it  is  divested  of  the  ex- 
ternal skin  and  fibres.  The  boUed  root  sliced 
when  cold,  and  mixed  with  oil  and  rinegar,  is 
considered  a  very  choice  salad.  Celeriac  is  occa- 
sionally imported  frx)m  Hamburgh  mto  Britain; 
but  it  is  not  generally  cultivated  in  onr  gardens. 
According  to  Mr  Ellis,  it  is  easier  cultiyatedthan 
the  other  kinds,  and  requires  less  space.  The 
knob-roots,  however,  have  a  constant  tendency 
to  degenerate,  or  return  to  the  natural  type. 

The  best  soil  for  celery  is  arichdecpv^ble 
mould.  The  seed  is  sown  in  spring,  and  if 
wished  to  be  early,  may  be  forced  in  a  hot-bed. 
When  the  plants  are  from  two  to  four  inches 
high,  the  seed-bed  is  thinned,  and  those  removed 
are  transplanted  from  them  to  six  inches  apart 
from  each  other,  in  an  intermediate  bed.  They 
remain  in  this  situation  till  they  become  ligor- 
ous  plants,  of  from  mx  to  twelve  inches  high; 
they  are  then  finally  transplanted,  and  generally 
into  trenches.  The  plants  are  placed  at  from 
five  to  ten  inches  apart,  and  as  they  grow  up 
the  stems  are  giadually  covered  up  with  earth. 
This  operation  being  repeated  every  foiinigbt, 
till  at  length  they  are  covered  to  one,  and  even 
to  two  feet  high,  in  order  that  they  may  be 
blanched,  and  thus  a  considerable  portion  be 
made  edible.  By  this  management  odery  is  ob- 
tained from  August  to  March;  and  when  the 
soil  is  favourable  and  the  cultivation  sldH 
these  plants  attain  to  a  very,  large  size. 

Parsley  Capium  peiraselinumj,  was  known 
to  the  Greeks,  and  received  its  distinctive  name 
of  petroselinum  from  Dioscorides.  It  is  said  to 
be  a  native  of  Sardinia,  whence  it  was  brought 
into  England  about  the  middle  of  the  sixteenA 
century ;  but  the  plant  is  of  so  ancient  cultaR 
in  this  country,  that  the  period  of  its  introdnc- 
tion  caimot,  perhaps,  be  accurately  assigned,  m«1 
though  supposed  not  to  be  indigenous  to  Britain, 
it  is  now  completely  naturalized  in  varions  parts 
both  of  England  and  Scotland.  It  is  a  hardy 
biennial  plant. 

The  principal  varieties  are  the  common  plain- 
leaved,  the  ctirled-leaved,  and  the  Hambmgh,  or 
broad-leaved.  The  plain-leaved  parsley  was  the 
first  known  in  this  country ;  but  it  is  not  now 
much  cultivated,  since  the  leaves  are  not  so  hand- 
some as  those  of  the  curled,  are  of  a  less  brilliant 
green,  and  are  coarser  in  flavour.  Another  rea- 
son for  banishing  it  fix)m  the  gardens  is  its  le* 
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sembknce  to  fbolVpanleyy  or  leaser  hemlock, 
JEtkmm  €jmap4um^  which  is  a  noxious  weed  of  a 
j)oi9Qiioii8  nature,  inlestiiig  gardens  and  fields. 
If  this  intmder  were  growing  among  plain  pars- 
ky,  an  onobeeryant  person  might  confound  the 
leaTcs  of  the  one  with  the  other,  although  they 
difier  somewhat  in  shape  and  colour ;  the  leares 
of  the  ptMaoDons  plant  being  of  rather  a  darker 
green,  and,  if  bruised,  they  emit  an  unpleasant 
odour,  Tsydiflferent  from  that  of  parsley.  When 
in  flower  they  are  easily  distinguished,  the  celAcMa 
haring  an  inTolucmm  of  three  long,  narrow, 
sharp-pointed  leaflets,  hanging  down  under  every 
partial  nmbel,  and  rulgarly  termed  the  heard; 
while  in  the  garden-panley  there  is  usually  only 
one  leaflet  at  the  general  umbel,  and  at  the  par- 
tial umbd  the  inyolucrum  conaasts  of  only  a  few 
ihoft  foliiJee,  almost  as  fine  as  hairs. 

Bttiley  is  raised  from  seed,  which  is  sown  in 
the  early  part  of  q>ring,  most  generally  in  single 
drills,  round  the  edges  of  any  of  the  yegetable 
beds.  The  plants  appear  in  three  or  four  weeks, 
Mid  socm  the  tender  leaves  are  fit  to  be  gathered 
ki  use ;  a  aaeoesBion  springing  forth  and  fur- 
nishing a  80|^y  throughout  the  whole  of  the 
year,  till  the  ensuing  May,  when  the  flower- 
stalks  begin  to  run,  bloom,  and  bear  seed  in 
July  or  August. 

The  Hambuigh  parsley  is  cultivated  for  its 
roots.  For  this  purpose  a  deep  well  dug  soil  is 
requisite.  The  seed  is  to  be  sown  in  February, 
March,  or  eariy  in  ApiiL  The  plants  should  be 
thinned  to  nine  inches  distance,  to  give  room 
for  proper  growth  in  the  roots.  These  will  be 
fit  for  nee  in  autumn,  and  will  continue  good  till 
firing'.  These  roots  are  similar  to,  and  are  used 
the  same  as  parsnips. 

Ptefliey  has  been  supposed  to  be  an  effectual 
cure  for  the  rot  in  sheep,  provided  it  be  given  to 
them  in  sufficient  quantities.  Attempts  were 
made  some  years  ago  to  promote  its  extensive 
cnltore  in  fields  for  this  purpose,  under  the  aus- 
pieea  of  the  Society  for  the  Encouragement  of 
Arte,  &c  It  is  said  that  this  specific  was  tried 
in  Hampshire  with  success ;  and  Mortimer  men- 
tions the  cultivation  of  parsley,  as  a  remedy 
against  this  destructive  disease,  being  practised 
in  Buckinghamshire.  This  hert>,  when  used  as 
food  for  sheep,  imparts  to  their  flesh,  it  is  said,  a 
very  agreeable  flavour. 

Hares  and  rabbits,  we  are  told,  will  come  from 
a  great  distance  in  order  to  indulge  their  taste 
for  parsley ;  and  in  countries  where  these  ani- 
mals abound,  in  no  situation  does  their  fovourite 
hert)  escape  from  their  depredations  unless  se- 
curely fonced. 

FnnrKL  Canetkmm  famieulumj^  is  a  plant  of 
very  ancient  use,  and  if  not  native,  is  at  least 
naAmliced  in  England,  where  it  is  sometimes 
found  growing  on  chall^  soils.  It  is  a  peren- 
minl,  rising  to  the  height  of  five  or  six  feet   The 


leaves  are  divided  into  a  variety  of  fine  long  seg- 
ments, of  a  bright  green  colour.  Yellow  flowers, 
growing  in  umbels,  appear  in  July  and  August. 
The  whole  plant  has  a  strong  and  disagreeable 
odour.  Its  light  and  delicately  formed  leaves 
are  occasionally  used  as  a  garnish;  and,  when 
boiled,  enter  into  the  composition  of  certain  fish- 
sauces. 

Caraway  (carum  carwj.  The  caraway  b  a 
biennial  aromatic  plant,  a  native  of  England,  and 
still  found  growing  wild  occasionally  in  meadows 
and  pastures.  This  plant  is  cultivated  for  its 
seeds  chiefly,  which  are  of  a  pleasing  aromatic 
flavour,  and  are  used  in  confectionary  and  some- 
times in  medicine.  In  spring  the  under  leaves 
are  occasionally  used  in  soups;  and  in  formet 
times  the  fusiform  roots  were  eaten  as  parsnips,  to 
which  root  Parkinson  gives  them  the  preference. 
In  Essex  large  quantities  of  the  seed  are  annu- 
ally raised  for  distillation  with  spirituous  liquors. 
Its  culture  is  easy ;  the  seeds  are  sown  in  au- 
tumn, they  soon  vegetate,  and  the  crop  is  to  be 
weeded  and  thinned,  one  plant  being  sufficient 
to  the  square  foot.  Next  season  the  plants  run 
into  flower  and  seed ;  when  the  latter  is  ripe,  the 
plants  are  pulled  up  by  the  root,  and  put  into  a 
dry  phu$e  till  the  seeds  are  fully  matured. 

Dux  Canethtm  ffraveolensj.  Dill  is  a  hardy 
biennial  plant,  a  native  of  Spain,  and  introduced 
into  Britain  in  1690.  The  plant  grows  upright, 
and  resembles  fennel,  only  is  smaller.  It  has  a 
slender  single  stem,  and  leaves  finely  divided,  or 
pinnatifid.  The  flowers,  which  form  an  umbel, 
appear  in  June  or  July.  The  whole  plant  is 
strongly  aromatic.  The  leaves  are  used  in  certain 
pickles,  as  cucumber,  and  to  give  flavour  to  soups 
and  sauces.  It  is  also  occasionally  used  in  me- 
dicine. It  is  easily  raised  from  seed,  which 
should  be  sown  in  February,  March,  or  April,  or 
in  aptumn. 

Chbrvil  Cscandix  eerefolhm).  This  is  an 
annual  plant,  indigenous  to  various  parts  of  Eu- 
rope, and  sometimes  observed  naturalized  in 
English  gardens.  It  rises  to  nearly  two  feet  in 
height ;  the  leaves  are  of  a  very  delicate  texture, 
three  times  divided;  and  the  flowers,  which  are 
of  a  whitish  colour,  appear  in  June.  The  ten- 
der leaves  are  used  in  soups  and  salads,  and  those 
of  a  curled  variety,  common  in  France,  in  gar- 
nishing. It  is  easily  raised  firom  seed,  the  sow* 
ing  of  which  may  be  commenced  in  February, 
and  continued  every  month  for  a  succession  of 
young  plants. 

SsA  HoLLT  (eryngiwn  mariUmum).  This  is 
a  plant  which  grows  wild  in  Britain,  belonging 
to  a  fomily  of  singular  plants^  somewhat  like 
thisties  in  general  aspect.  They  are  usually  of 
a  bluish  hue,  prickly,  and  with  large  involucres, 
and  dry  homy  leaves.  Linncus  says  that  the 
tops  of  sea  holly  are  eaten  like  asparagus  in  Swe- 
den.   The  roots  ofthis  plant  have  been  celebrated 
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since  the  time  of  Dioscorides  as  a  medicine,  and 
are  said  by  him  to  be  a  specific  for  flatulence* 
The  roots  formerly  used  to  be  cfeihdied,  and  sold 
in  the  shops  under  the  name  of  kissing  comfits. 
They  are  thus  alluded  to  by  Shedcespeare.  They 
are  reckoned  stimulating  and  restomtive;  but 
have  fallen  entirely  into  disuse  in  modern  prac- 
tice. 


CfiAP.  XXXII. 

THE  CftUCIFEBiB,  mCLUBniO  TKB  TDRNIP,  KUSTASDy 
CABBAOE,  RADISffy  CRBSS^  &C. 

Tffifi  nfftumt  fiamily  of  erudfitrm  is  d  ivell 
matked  one,  and  contains  many  plants  of  con- 
siderable importance  to  man.  The  croes-Uke 
form  which  t^e  four  petals  of  tile  ooroUa  assume 
in  idl  the  species,  bus  afforded  the  genend  name 
of  the  family.  The  order  conaistB  wfaoUy  of  an- 
nual or  perennial,  efkn  of  bieaniJEil  herbs^  occa- 
sionally assuming  a  half  riirttbby  form,  but  even 
in  this  case,  not  exceeding  the  height  of  three 
feet.  The  roots  ave  either  thick  and  perennial, 
or  annual  or  bieniual,  and  slender,  almost  always 
perpendicular,  and  undivided.  Ilie  young  roots 
are  tipped  with  a  Mttle  sheath  called  the  o(^eo- 
rhiza,  which  is  produoecl  by  tlie  extended  rup- 
tured coat  of  the  ^idermis  when  the  rootlet  first 
appears.  The  stems  are  round  or  somewhat  an- 
gular, branched,  and  often  even  in  the  annual 
species  indurated  at  the  base.  The  branches 
proceed  from  the  axilla  of  the  leaves,  but  the 
uppermost  ones  are  in  most  eases  abortive.  The 
racemes  are  always  opposite  to  the  leavea.  The 
leaves  are  simple,  geaeittlly  radical,  or  alter- 
nate, or  rarely  opposite.  The  flowers  are  eidier 
white,  yellow,  or  purple;  or  in  a  few  Cape  species 
bright  blue.  The  firuit  is  called  either  a  siliqua 
or  sUioula;  the  finrmer  behig  a  Mnear  pod  con- 
taining many  seeds,  the  latter  a  roundish  pod 
containing  one  or  very  fow  seeds. 

The  whole  order  is  pre-eminently  European : 
166  species  are  found  in  the  north  and  middle 
of  Europe,  and  178  on  the  sea  shores  of  the 
Mediterranean;  45  are  found  between  Mogadore 
and  Alexandria;  184  in  the  countries  of  the  east, 
as  Syri%  Asia  Minor,  Tauria,  and  Persia;  90  in 
Siberia;  35  in  Chkia^  Japan,  and  India;  16  in 
New  Holland,  and  the  South  sea  islands;  6  in  the 
Mauritius  and  adjacent  countries;  70  at  the  Ci^e, 
9  in  the  Canaries,  2  in  St  Helena,  2  in  the  West 
Indies,  41  in  South  America^  48  in  North  Amer- 
ica, 5  in  Kamchatka  and  the  bordering  islande; 
and  finally,  S&  are  common  to  several  parts  of 
the  globe.  From  this  it  appears  thai  there  are 
about  100  species  in  the  southern  honisphere, 
and  about  800  in  the  northern;  or,  if  they  are 
considered  with  reference  to  the  zones  of  tem- 


perature, 205  are  natives  of  the  frigid  zone  of 
the  northern  hendsphere;  30  of  the  whole  of  ^ 
tropics,  548  of  the  temperate  zone  of  ^bot 
them  hemisphere,  and  86  of  the  southen.  The 
forty-first  degree  of  north  latitude  may  be  con- 
sidered tiie  equatorial  line  of  tins  femily,  about 
half  being  found  oa  one  side  of  ifc,  and  balf  oi 
theothes.  Their  station  is  very  vanaUe;  many 
inhabit  opem  sandy  plains,  some  fbnn  the  vege- 
tation about  the  limits  of  tfae^  peipetoal  mm 
of  lofty  mountains,  and  many  follow  tiia  fixitr 
stepff  of  man  through  all  parts  of  tiie  weiU. 

The  useful  qmOities  of  the  turnip,  the  ndidi, 
the  rape^  and  die  cabbage,  with  its  mnltltoi 
varieties,  are  an  well  known.  The  gietter  pert 
of  this  ordeir  eonsiats  of  plants  poBKaingKgb 
antnooAutio  powers;  These  appear  to  depend 
upon  a  certain  acrid,  Tola^e,  oily  pria«ple,tbe 
chemical  nature  of  whieh  is  imperfeoflylmoifQ* 
It  is  particularly  abundant  in  iiiB  seeds  of  mss- 
tardy  and  the  roots  of  horse  racBsh;  and  &e 
leaves  of  a  p^pot  vroaft,  fajpetftew  tofftta, 
which  latter  eserciaes  a  violent  inflnenoe  upon 
tiie  oigans  of  digestion.  The  same  sort  of  acii- 
mony,  but  m  fees  degree^  ie  found  in  the  be^ 
bage  of  the  scuwy  g^ttss;  and  the  roots  of  th« 
radish,  whidi  act  mnoh  more  mildly  when  taken 
inwardly.  Thus,  when  any  cruoifcrous  phots 
are  found  to  be  eatable,  either  fimn  eoltue  or 
other  cinmmatanoee,  it  is  to  be  mdentood  to 
depend  upon  a  ledlietlon  of  this  aerid  principle* 
The  esciting  powers  of  this  last  are  what  raid« 
the  h»orse  radish,  Ae  scurvy  grass,  and  othen,80 
remarkably  useful  as  antiseorbirtics;  they  « 
also  believed  to  poanss  diuretic  and  diaphwetic 
qualities.  It  is  to  be  remarked  that,  cniaf(sc 
toe  always  eatable  when  their  texture  is  mew- 
lent  and  watery,  as  in  the  roots  of  the  ndi^ 
and  the  turnip,  and  the  leaves  of  theoabbage 
tribe.  Afurtherdhninution  of  the  acrid  prin- 
ciple is  produced  by  blanching;  crocifem  are 
said  to  possess  a  greater  share  of  axote  than  any 
other  tribe  of  pli^Mts,as  iaa|»parentin  theirfioetid 
smell  when  fermented.  The  embryo  of  all  tbe 
order  abounds  in  oil,  whence  several  ^ecieaare 
employed  with  mudi  advantage  for  expfsmg 
tlus  fluid,  either  for  eating  or  for  the  pmpose 
of  burning.  Some  of  the  specks  are  extwaady 
beautiful  and  £ragrant,  as  the  stocks,  tbe  gilly- 
flowers, the  hesperides,  the  candy  tuft%  and 
many  othera.  The  Hutchinsia^  drabaa,  eaida- 
mins,  are  among  the  most  interacting  ci  a^une 
plants. 

This  natural  order  includes  the  wh<de  of  Lin- 
nieus'  15th  class,  Tetrat^namia,  and  a  single 
other  genus,  Cleome. 

T!BMTvR!aPyC^ram6arapa,J  This  we  put 
at  the  head  of  the  eracifone,  as  being  one  «f  tbe 
most  important  ^»eciee  of  the  fomily.  Tbe  tur- 
nip is  a  biennial  plant)  indigenous  to  BcitaiB.  Ji 
the  cultivated  pknt  be  in  reality  a  variety  ^ 
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thifl^  of  wluch  there  bsome  doubt,  its  nature  has 
been  gnsUj  changed  by  the  labours  of  num.  In 
Um  int  jear  the  turnip  produees  the  large  radicle 
)mna,  and  the  well  known  root.  In  the  second 
ymg  a  stem  shoots  up  crowned  with  niunaroiis 
fott<-petalkd  flowers  in  the  form  of  a  cross,  oon^ 
taimagaixitamras.  The  aMs  are  contained' in 
an  flloiigated  pod. 

ThetBmip,  if  it  wsb  not  &miliar  to  the  Gcei^ 
wmmH  known  to  the  Bonums,  imd  all  thi^  ean 
begithaed  on  this  subject  firom  the  \imting»^  of. 
tbeandents  icndeiS'it  probable  thait  it  oooupied 
Bflarij  the  aame  plaDe  in  Romaa  oultun  as  it 
does  in  Britiah  husbandry  in  the  pvesent  dary. 
CohimeDa  leeonminided  that  the  gvowth  o£ 
tvnipa  ahoold  be  aboadant^  beeause  those  which 
VEM  Botn^mBedfiu;  hoBaan  food,  could  be  given 
withmBohadrantage  to  eatde;  and  both  Pliny 
tnd  he  eoneur  in.  their  testimonjr^  that  this  pro^ 
ia»  wu  esteemed  next  to  oorn  in  utility  and 
«^  The  beat  g^w  in  the  country  of  the  Sa- 
iiiMB^werewt)rthaiS/)meA.seetertiu8  or  two^ 
pmeeach. 

k  iasrened  that  the  Roman,  method  of  oulti- 
utim  Bust  haro  been  superior  to  that  of  the 
■o^aiB)  since  Pliny  relivfces  thai  some  sin^e 
note  weighed  as  much  aa  forty  pouiids,  a  weight 
^tupaaaing  any  which  has  been  obtained  by 
tbenoat  akilful  modem  agriculturists.  Indeed, 
tke  h^  size  of  the  Boman  turnip  is  supposed 
bjione  authors  to  fomidi,  a  collateral  proof  of 
the  coldar  temperature  of  Italy  ia  ancient  than 
in  modem  times,  ^peculations,  however,  raised 
■pon  what  might  perhaps  have  been  an  exagger- 
M  statement  of  the  Boman  naturaHst,  must 
^  puely  hypothetical  It  is  certainly  found 
^operience  thai  a  warm  climate  is. not  so  fo- 
WiWa  to  the  growth  of  the  turnip  as  cold 
^^"^  Rgions.  Though  receiving  equally  careful 
cnhore^it  does  not  attain  to  the  same  size  in  the 
i^as  m  the  north  of  England  and  ia  Scot- 
li^  while  it  thrives  best  in  the  west  of  thelatter 
wontiy,and  in  those  parts  of  Ireland  where  the 
Annate  is  the  most  humid.  Though  the  colder 
P»tB  of  the  temperate  regions  are  found  most 
&»OMahle  for  this  cultivation,  the  countries  of 
•fflhi^cr  latitudes  are  not  congenial  to  the 
9»wth  of  the  turnip.  Those  arctic  climes  where 
»•  wmmer,  thou^  brief,  is  dry  and  warm,  are 
^ItaWly  adverse  to  its  suceessful  cultivation. 

It  is  Tery  probaUe  that  the  garden  cultiue  of 
Ae  tamip  was  introduced  by  tiie  Romans  into 
^  country,  and  that,  like  some  of  the  fruit- 
*»«i  which  they  had  transplanted  here,  though 
*^«ted,  it  was  never  altogether  lost;  and,  if 
appearing  to  be  so  for  a  time,  was  restored  by 
the  monks,  those  constant  gu£ffdians  and  foster- 
«»  of  horticulture. 

There  is  no  doubt  that  this  root  was  in  culti- 
^tt  in  the  nxteenth  century.  Whether  re- 
Hred  by  natlTe  industry,  or  introduced  at  that 


period  by  the  llemings,  is  a  question  differently 
answered  by  dlfiferent  writers;  nor  does  the  in- 
quiry possess  much  interest.  Turnips  were  par- 
tially grown  for  many  years  in  this  country> 
before  they  came  into  extensive  notice.  Horti- 
cultural pursuits  were  at  that  time  so  little  un- 
derstood and  practised  here,,  that  even  the  most 
suecessfiil  issue  which  attended  the  cultivation 
of  the  turnip  ia  Norfolk,  a  county  peculiarly 
adapted  taits  growth,  foiled  for  a  long  time  to 
be  followed  by  its  more  extended  adoption;  and 
a  cimsiderable  period  elapsed,  before  it  travelled 
out  of  Norfolk  into  Suffolk,  and  thence  into  Es^ 
sex*. 

To^vsards  the  latter  end  of  the  sixteenth  cen- 
tury it  is  mentioned  by  more  than  one  writer^ 
Cogan,  in  his  Haven  of  Health,  published  in 
15979^  says,,  thaf  although  many  men  love  to 
eat  turnips,,  yet  do  swine  abhor  them."  Crerarde, 
who  pubCdied  in  the  same  year,  and  who  had 
rath»  more  rational  views  on  the  subject  of 
plants,  leads  us  to  conclude  that  more  than  one 
variety  was  cultivated  in  the  environs  of  London 
at  that  time.  ^^The  small  turnip,''  says  he, 
"grown  by  a  villag;e  near  London,  called  Hack- 
ney, in  a  sandie  ground,  and  brought  to  the 
croBse  in  Cheapside  by  the  women  of  that  vil- 
lage to  be  solde,  are  the  best  that  I  ever  tasted." 
Crerarde  is  silent  concerning  the  field  culture,  of 
turnips;,  neither  is  this  mentioned  by  Parkinson, 
who  wrote  in  1629.  It  is  not  until  the  close  of 
the  seventeenth  century  that  we  can  find  any 
account  of  this  root  being  thus  cultivated  in  any 
part  of  the  country. 

The  turnip,,  in  some  of  its  varieties,  is  of  very 
universal  culture  throughout  Europe.  In  Sweden 
it  is  a  very  fovourite  vegetable.  We  also  learn 
from  the  interesting  journal  of  Linnsus,  that 
even  so  for  north  as  Lapmark  the  colonists  sow 
annually  a  eonsiderable  quantity  of  tnmip  seed, 
which  frequently  succeeds  very  well,  and  pro- 
duces a  plentiful  crop.  The  native  Laplanders 
are  so  fond  of  this  root  that  they  are  often  in- 
duced to  part  with  a  whole  cheese  in  exchmge 
for  one  single  turnip,  "than  which  nothing," 
our  author  adds,  "can  be  more  fooli^." 

In  Rnsoa,  turnips  are  used  as  fruit  and  eateu 
with  avidity  by  all  classes.  In  the  houses  of 
the  nobility,  the  raw  turnip  cut  in  slices  is  handed 
about  on  a  silver  salver,  with  brandy,  as  a  pro- 
vocative to  the  more  substantial  meal.  "The 
first  nobleman  of  the  empire,"  says  Dr  Clark, 
"when  dismissed  by  his  sovereign  from  atten- 
dance upon  his  person,  may  be  found  throughout 
the  day  with  his  neck  bare,  his  beard  lengthened, 
his  body  wrapped  in  a  sheep's  skin,  eating  raw 
turnips,  and  drinking  quaes." 

It  is  aaid  that  the  roots  of  the  turnip  cultivated 
in  the  plains  of  Grermany  seldom  exceed  half  a 
pound  in  weight;  and  that  in  France  and  coun- 
ties still  farther  to  the  south,  they  are  yet  more 
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diminutive.  These  are,  however,  no  doubt  a 
particular  species  naturally  of  a  small  growth, 
and  it  must  not  thence  be  inferred  that  hot 
countries  are  wholly  inindcal  to  tliis  production. 
At  Benares,  in  Hindostan,  a  latitude  of  about  26**, 
turnips,  radishes,  asparagus,  cauliflowers,  and 
other  garden  T^tables  are  raised  in  considerable 
plenty  by  the  natives,  and  exposed  to  sale  in  the 
bazaars,  principally  for  European  purchasers,  to 
whom  these  plants  of  home  association  are  wel- 
come even  among  the  rich  display  of  tropical 
productions,  and  even  though  they  cannot  be 
obtiuned  in  their  native  excellence,  being  com- 
paratively tasteless  when  raised  under  the  fervid 
sun  of  India.  When  destined  for  human  food, 
of  course  the  quality  more  than  the  size  of  this 
root  is  considered;  but  in  raising  them  as  ah 
economic  aliment  for  cattle,  the  greatest  possible 
quantity  of  nourishment  which  can  be  produced 
in  a  given  space  is  the  object  most  to  be  desired. 
Various  sorts,  differing  in  si2e,  shape,  and  colour, 
but  all  assuming,  in  a  greater  or  less  degree,  the 
globular  or  spheroidal  form,  are  the  objects  of 
either  garden  or  field  culture.  Of  these  there 
are  ten  varieties  in  common  cultivation,  distin- 
guished by  colour,  size,  time  of  coming  to  ma- 
turity, productiveness,  or  flavour.  Among  this 
number,  the  Maltese  golden  turnip  is  a  very  fine 
variety,  of  one  uniform  orange  tinge.  It  is  per- 
fectly spherical,  and  the  crown  and  tap-root  are 
both  so  very  small,  that  if  dexterously  removed 
the  exact  parts  of  the  root  whence  they  were 
divided  are  not  easily  discernible.  When  quite 
fresh,  and  just  before  it  has  acquired  its  fiill 
consistence,  it  makes  its  appearance  in  the 
northern  parts  of  the  country  with  the  dessert, 
and  it  is  considered  to  be  superior  both  in  form 
and  flavour  to  many  fruits.  The  Swedish  turnip 
is  another  variety  of  a  much  larger  growth,  and 
of  a  more  hardy  nature  than  any  of  the  other 
kinds  under  cultivation;  this  is  very  seldom 
raised  among  garden  vegetables,  as  it  is  too  strong 
and  harsh  to  be  acceptable  for  human  food.  It 
has,  however,  the  advantage  of  surviving  through 
seasons  when  even  the  hardiest  of  the  others 
would  be  destroyed.  This  turnip  is  largely 
cultivated  in  fields  and  employed  as  food  for 
cattle. 

The  root  of  the  French  turnip,  or  naveUy  difiers 
from  the  other  varieties,  having  more  the  ap- 
pearance, in  shape  and  size,  of  the  carrot.  It  is 
of  a  very  fine  flavour,  and  in  high  repute  on  the 
Continent.  When  used,  the  outer  rind  is  not 
peeled  off  as  in  the  common  turnip,  but  merely 
scraped,  since  the  peculiar  taste  chiefly  resides  in 
that  part.  In  France,  as  well  as  in  Germany, 
few  great  dinners  are  set  on  the  table  without 
this  vegetable  appearing  under  some  form,  either 
enriching  the  gravies  and  stews,  or  prepared  as  a 
viand  by  itself.  The  naveu  was  more  cultivated 
in  this  country  a  century  ago  than  it  is  at  pre- 


sent, being  now  but  rarely  found  in  oar  gar- 
dens. 

In  Barbary  a  small  pannip-like  turnip  with 
fibrous  rootS)  called  in  that  country  ei  batkcwt, 
is  held  in  much  esteem  for  its  agreeable  pun- 
gency. 

A  light  gravelly  soil,  broken  fine  by  tillage^ 
is  most  favourable  to  the  production  of  turnips 
of  the  best  quality;  but  they  will  succeed  in 
almost  any  land.  Any  poor,  light,  sandy  ground 
suits  the  naven,  which  has  the  great  advantage 
of  never  requiring  any  manure  in  its  cultivation. 

Turnips  may  be  obtained  in  this  countiy  in 
succession  almost  throughout  the  year  by  aowing 
seed  every  month  in  spring  and  summer.  This  is 
distributed  broad-cast,  or  sometimes  sown  in 
drills  in  the  proportion  of  about  half  an  ounce  of 
seed  to  one  hundred  square  feet.  At  soon  as  the 
plants  are  sufficiently  advanced,  having  rough 
leaves  of  about  an  inch  broad,  they  aie  hoed  and 
thinned  to  six  or  eight  inches  apart  from  each 
other.  In  the  eariy  stages  of  their  growth  tur- 
nips are  rather  a  delicate  crop.  When  they  first 
put  forth  their  tender  and  succulent  seed-leaves, 
they  are  liable  to  be  preyed  upon  by  a  peculiar 
species  of  beetle  called  thence  the  turnip  flj; 
this  is  extremely  destructive,  and  various  pp^ 
ventives  against  the  evil  have  been  su^pee^ 
Several  preparations  of  the  seeds  previoudy  to 
sowing  have  by  turns  been  recommended,  sudi 
as  steeping  them  in  sulphur- water  or  sprinkling 
them  with  soot  at  the  time  of  sowing;  these, 
however,  have  not  been  considered  efficacious, 
and  even  when  they  have  apparently  been  suc- 
cessful, perhaps  it  has  been  under  circumstances 
in  which  the  plants  would  have  equally  escaped 
without  any  precautionary  measure.  No  insect 
can  very  well  deposit  its  eggs  in  the  seed  of  the 
turnip  before  it  is  in  the  ground,  at  least  there  is 
no  known  species  which  perforates  the  pods  for 
that  purpose.  The  sulphur  or  soot,  or  any  other 
application,  is  of  course  thrown  off  with  the 
tunic  or  outer  coat,  and  does  not  in  any  way 
protect  the  cotyledon  or  side  lobes  of  the  seed, 
which  come  up  in  the  form  of  leaves,  and  in 
which  the  eggs  of  the  fly  are  then  deposited.  By 
some  cultivators  these  leaves  are  powdered  with 
quick-lime  as  soon  as  they  show  themselves  above 
ground;  a  plan  which  appears  the  most  rational 
for  preventing  the  mischief.  One  of  the  caaest 
remedies  against  it,  however,  is  recommended  by 
Neil,  to  sow  thick,  and  thus  ensure  a  sufficiency 
of  plants  both  for  the  fly  and  the  crop.  As  soon 
as  the  rough  leaves  are  a  little  developed,  the 
danger  from  the  insect  depredator  ceases. 

Loudon  says,  as  to  the  dioice  of  seed,  it  should 
be  bright  and  well  dried«  In  seasons  when  the 
turnip  fly  is  dreaded,  old  seed  may  be  mixed  in 
equal  parts  with  new,  the  mixture  divided,  and 
one  half  steeped  twenty-four  hours  in  water.  By 
this  means  four  diflerent  times  of  vegetation  are 
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procured,  and  as  many  chances  of  escaping  the 

TnmipSy  if  carefblly  cnltiyated,  attain  to  a 
▼ay  great  size  in  this  country,  though  appearing 
rnrignificant  when  compared  with  the  gigantic 
root  of  the  Roman  natoialist.  Tull  speaks  of 
some  weighing  as  much  as  nineteen  pounds,  and 
of  often  meeting  with  others  of  sixteen  pounds. 
In  Suney,  a  Swedish  turnip,  the  seed  of  which 
bad  beoi  sown  in  July,  was  dug  up  in  October, 
1828,  which  weighed  twenty-one  pounds,  and 
was  one  yard  in  circumference.  But  these  are 
&r  mpaased  by  one  which  was  pulled  up  in 
1738atTadenham,  in  Norfolk,  and  which  weighed 
twenty-nine  pounds.  In  No.  360  of  the  Philo- 
sophical Transactions,  we  find  a  curious  calcula- 
tion made  by  Dr  D^agulier%  on  the  rapid  in- 
creise  of  a  turnip  root.  One  ounce  of  turnip 
seed  was  found  by  him  to  oont^  between  four- 
teen and  fifteen  thousand  single  seeds;  therefore, 
one  seed  would  weigh  one-fourteen  orone  fifteen- 
thoQSBndth  part  of  an  ounce;  and  assuming  its 
irrowth  to  be  always  uniform,  a  turnip  seed  may 
mereaae  fiftem  times  its  own  weight  in  a  minute! 
By  an  actual  experiment  made  on  moss  or  peat 
groond,  tomips  haye  been  found  to  increase  by 
growth  15,990  times  the  weight  of  their  seeds 
eaefa  day  they  stood  upon  it.  It  is  not,  how- 
era,  only  the  size  and  weight  of  the  root  which 
renders  this  crop  so  productive;  the  number  con- 
tained in  a  given  space,  with  reference  to  their 
■ae,  is  very  great.  Some  writers  speak  rather 
fliamdlonsly  on  this  subject,  but  it  is  generally 
UioQ^t  a  good  crop  to  obtain  a  turnip  from  each 
square  foot  of  ground.  Mill  connders  an  average 
erop  to  be  11,664  roots  per  acre,  which  at  six 
poands  each,  will  be  69,964  pounds. 

The  uses  of  the  turnip  as  a  culinary  vegetable^ 
are  too  fiimiliariy  known  to  require  that  they 
should  be  here  enumerated.  Though  in  very 
eztensive  favour  among  the  modems,  the  dif- 
ferent modes  of  preparing  it  appear  poor  and  in- 
sipid compared  with  those  efibrts  of  gastronomic 
lidll  by  which  the  ancients  made  it  assume  so 
many  inviting  forms.  It  is  related  that  '^the 
iung  of  Bithynia,  in  some  expedition  against  the 
Scythians  in  the  winter,  and  at  a  great  distance 
from  the  sea,  had  a  violent  longing  for  a  small 
fish  called  apfy — a  pilchard,  a  herring,  or  an  an- 
diovy.  His  cook  cut  a  turnip  to  the  perfect 
imitation  of  its  shape;  then,  fried  in  oil,  salted, 
and  well  powdered  with  the  grains  of  a  dozen 
black  poppies^  his  majesty's  taste  was  so  exqui- 
sttelj  deceived,  that  he  praised  the  root  to  his 
guest  as  an  excellent  fish.  This  transmutation 
of  vegetables  into  meat  or  fish,  is  a  province  of 
the  enlinary  art  which  we  appear  to  have  lost; 
yet  these  are  dhi  innocerUes^  (harmless  food) 
eompsred  with  the  things  themselves." 

Oar  more  immediate  ancestors  appear  to  have 
^¥^  the  turnip  to  more  extensive  uses  as  an 


esculent  than  is  done  in  the  present  day.  It  is 
recorded,  that  in  the  years  1629  and  1630,  when 
there  was  a  dearth  in  England,  very  good,  white, 
lasting,  and  wholesome  bread  was  made  of  boiled 
turnips,  deprived  of  their  moisture  by  pressure, 
and  then  kneaded  with  an  equal  quantity  of 
wheaten  flour,  the  whole  forming  what  was 
called  turnip-bread.  The  scarcity  of  com  in 
1693,  obliged  the  poor  people  of  Essex  again  to 
have  recourse  to  this  species  of  food.  This  bread 
could  not,  it  is  said,  be  distinguished  by  the  eye 
frt>m  a  wheaten  loaf;  neither  did  the  smell  much 
betray  it,  especially  when  cold. 

The  earliest  spring-produced  leaves  of  the 
turnip  are  sometimes  boiled  or  stewed,  and  ap- 
pear on  the  table  under  the  name  of  turnip-tops. 
The  Romans  likewise  applied  these  tender  leaves 
to  the  same  purpose. 

Turnips,  in  all  their  varieties,  do  not  contain 
so  much  nourishment  as  either  carrots  or  pars- 
nips. Sir  Humphrey  Davy's  analysb  gives  only 
forty-two  parts  of  nutritive  matter  in  one 
thousand  parts  of  the  common  turnip,  and  sixty- 
four  parts  in  one  thousand  parts  of  the  Swedish 
root;  but  as  the  turnips  cultivated  in  the  environs 
of  London  are  not  considered  of  so  good  a  quality 
as  those  farther  north,  it  is  probable  that  this 
estimate  may  be  somewhat  below  the  average 
proportion. 

Thb  Cabbaob  Tribe,  (Brasika  oleraeeajy  is 
perhaps  of  all  culinary  vegetables,  the  most  an- 
cient as  well  as  the  most  extensively  cultivated. 
The  original  plant  being  extremely  liable  to  run 
into  all  sorts  of  varieties,  has  in  the  course  of  time 
become  the  parent  of  a  numerous  race  of  culinary 
vegetables,  so  various  in  their  habit  and  appear- 
ance, that  to  many  it  may  appear  not  a  little 
extravagant  to  refer  them  to  the  same  origin.  Be- 
sides the  different  sorts  of  white  and  red  cab- 
bage and  savoys  which  form  their  leaves  into  a 
head,  there  are  various  sorts  of  borecoles  which 
grow  with  their  leaves  loose,  in  the  natural  way, 
and  there  are  several  kinds  of  cauHflowMr  and 
brocoli  which  form  a  head  of  their  stalks  or  flower 
buds.  All  these,  from  the  tme  cabbage,  growing 
to  the  height  of  twelve  feet,  to  the  colzer  and 
some  other  varieties,  which  before  they  come 
into  bloom  seldom  exceed  a  foot  in  height, 
including  the  turnip  rooted  cabbage,  and  the 
Bmssels  sprouts,  claim  a  common  origin  from 
the  single  species  of  Brassica  above  mentioned. 

The  principal  varieties  of  this  plant  are : 

1.  The  White  Calbagey  (Brassica  oleracea 
eapitcOaJy  with  firm  compact  conical  head, 
glaucous  green  externally,  blanched  within,  frx)ni 
two  to  twelve  and  fifteen  inches  in  diameter. 

2.  Red  CahbagSy  (B.  0.  rubra  J,  of  similar  form 
to  the  white,  but  of  a  purple  or  red  colour. 

3.  Savoy^  (B.  0.  sabaudajy  with  wrinkled 
leaves,  either  open  or  formed  into  a  compact 
head;  a  winter  vegetable. 


Digitized  by 


Google 


296 


HISTORY  OF  THE  VEGETABLE  KINGDOM. 


4.  Brussels  sproutSy  (B.  0.  sabauda)y  a  sub- 
varkty  of  the  last  noticed,  with  an  elongated 
stem,  four  or  five  foet  high  fiom  the  ale  of  the 
leaves  of  whioh  sprout  out  small  green  heads,  like 
cabbages  in  miniature. 

5.  Boretohy  (B.  0.  SabelMea\  with  an  open 
head  of  curled  or  wrinkled  leaves,  deep  greem, 
and  very  strong  and  hardy.  Of  this  kind  of  the 
common  kale,  or  eurlissy  there  are  a  great  many 
sub-varieties,  no  less  than  fourteen  being  enom- 
erated.  The  most  common  and  useful  are  the 
green,  the  dwar^  the  purple  or  brown,  and  the 
German  greens  or  curlies  of  Scotland. 

6.  (JaukflaweTy  (B.  O.(o<ry<»«),with  the  un- 
developed flower  buds,  forming  a  close  firm 
cluster  or  head;  a  late  variety  of  this  is  the 

7.  BroooUj  (B.  0. 6o^yit^),  a  hardier  plant 
than  the  other,  and  with  more  colour  in  the 
flower  and  leaves.  The  chief  varieties  are  the 
green,  purple  and  dwarf  brocolL 

Several  varieties  of  the  cabbage  ha;ve  been  cul- 
tivated from  the  very  earliest  times  of  whidi  we 
have  any  record.  But  the  migrations  and 
changes  of  the  best  sorts  have  not  been  traced : 
neither  is  it  at  all  probable  tiiat  the  varieties 
which  the  ancients  enjoyed  have  descended  to  us 
unaltered. 

It  is  probable  that  some  species  of  tiie  brassica 
were  first  introduced  into  this  country  by  the 
Romans,  stnoe  kale  is  mentioned  among  .the 
oldest  English  records.  It  is  well  known  that 
brassica  was  in  very  common  cultivation  at 
Rome,  where,  according  to  Columella,  it  was  a 
fiivourite  edible  with  freemen,  and  in  suflBcient 
plenty  to  be  an  article  of  food  for  slaves.  The 
ancient  Grermens  likewise  cultivated  this  plant 
from  very  remote  times;  whether  they,  too, 
were  indebted  to  their  Roman  conquerors  for  its 
introduction  it  is  impossible  to  decide.  The 
Saxon  name  for  February  is  sprout-kale,  and 
that  is  the  season  when  the  sprouts  from  the  old 
stalks  begin  to  be  fit  for  use ;  the  Saxons  must 
therefore,  of  course,  have  been  famUiar  with  the 
culttire  of  cabbage  or  kale,  as  it  is  not  at  all 
probable  that  they  invented  the  name  after  their 
settlement  in  this  country. 

The  variety  of  brassica  which  was  first  culti- 
vated in  England  cannot  be  ascertained,  sinoe 
our  ancestors  had  no  distinctive  name  for  the 
different  kinds.  Many  improvements  have  been 
made  in  the  cultivation  of  this  v^;etable,  and 
many  new  varieties  introduced  by  diflerent  in- 
dividuals at  comparatively  recent  dates. 

The  close-hearted  variety,  which  is  now  more 
peculiarly  called  cabbage,  was  for  many  years 
imported  into  England  from  Holland.  Sir  An- 
thony Ashley  first  introduced  its  cultivation  into 
this  country,  and  made  the  English  independent 
of  their  neighbours  for  a  supply.  This  planter 
of  cabbages  likewise  rendered  his  name  known 
by  other  deeds,  less  creditable  to  his  character. 


It  is  related  that  be  had  a  command  at  Calei 
(Cadiz),  where  he  got  much  by  refine,  especially 
from  a  lady  who  intrusted  her  jewels  to  hb 
honour;  whence  the  jest  on  him,  that  he  got 
more  by  08^  than  by'tofe  and  cabbage.  Tbere 
is  said  to  be  a  cabbage  at  iiis  fMt  scnlptQied  on 
his  monument  at  Win^bome  St  Gilee^  in  Jkh 
setdiire.  Although  Sir  Antiiony  Ashley  intio- 
duoed  the  cabbage,  it  does  not  qipear  to  fare 
become  generally  cultivated,  for  we  oonfiined 
to  import  the  vegetable  fi)r  m«iy  yean.  Ban 
JoQSon,  who  wrote  more  than  ludf  a  eentmy 
afterwards,  says  ^He  hath  news,  fimn  the  Low 
Countries,  in  cabbages." 

It  is  recorded  that  cabbages  were  fint  intn>- 
duoed  into  the  north  of  SooUand  by  the  eolcBen 
of  CromweU.  A  country  embroiled  in  intcmi 
hostilities  might  be  suppesed  not  to  bein  a  fery 
£G^omnable  state  for  the  more  eztanded  ciltiye- 
tion  of  plants,  the  passions  of  the  eantondiag 
parties  being  too  kecoily  roused  to  paytttentfon 
to  improvements  in  those  arts  the  prognii  of 
which  more  peouliariy  belongs  to  a  poiod  of 
peaoe.  But  in  the  present  case  the  fret  ie  op- 
posed to  this  condnsion;  we  learn  that  <<Oom- 
well  was  a  great  promoter  of  agricuhnre  and  the 
useful  branches  of  gardening,  and  that  his  v^- 
diers  introduced  all  the  best  impnnrenNots 
wherever  they  went." 

The  colonies  of  German  fishermen  from  Cox- 
haven  and  the  adjacent  places,  which  peopled 
the  coasts  of  the  central  parts  of  the  eastof  Seot- 
land,  are,  however,  supposed  by  some  wiiten  to 
have  brought  with  them  their  national  kye  of 
brassica,  and  to  have  introduced  some  species  of 
those  plants  at  a  period  mudi  anterior  to  that  of 
the  Commonwealth,  to  this  part  of  SeotkiK), 
which  is  more  peculiarly  "the  land  of  kale." 
There  the  cablx^  and  the  open  oolewoit  are  in 
equal  favour,  giving  the  name  of  kale  toasoop 
of  which  they  form  the  principal  ingredieotB, 
the  outside  leaves  and  the  stalks  of  the  plants 
fidling  to  the  share  of  the  cattle. 

Many  allurions  in  the  old  Scotch  wnge  pohil 
to  the  fact  of  the  country  about  Abeideen 
abounding  with  this  vegetable.  In  reoonHnend- 
ing  the  good  fere  of  the  country,  the  poet  says, 

^  There's  caold  haU  in  Aberdeen, 
An'  castodx  in  Straltogie." 

These  oastocks  aro  the  cabbage  stems  having 
the  fibrous  part  peeled  ofl;  and  the  reroaindff 
softened  by  boiling.  Before  the  introduction  of 
the  turnip  into  general  use  in  Scotland,  this  »«" 
duUaiy  substance  of  the  stalks  of  the  hrassics 
was  very  commonly  eaten  by  the  P**""^' 
The  **kale  broee  o'  auld  Sootknd'*  is  ^^^ 
to  the  same  tune  as  the  "roast  beef  of  old  Big- 
land  ;"  and  though,  with  many  of  the  ancient 
peculiarities  of  the  people,  H  has  fclkn  w^f"* 
into  disuse,  it  is  still  considered  a  national  diah. 
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TUWkiUfmd  Red  Cabbage.  In  these  the 
ktfes  gather  into  what  is  called  a  head,  and  are 
biaadied  bj  tiieir  own  compression,  llie  green 
ooloiir  is  always  mnch  more  completely  des- 
trojed  b J  this  blanching  than  the  red ;  and  the 
■Bilkr  the  t^ideocy  which  the  expanded  leayes 
bavB  to  blue  or  porple,  the  more  sweet  and  crisp 
wiD  ^  head  become. 

Cabbages  are  propagated  hy  seed,  which  is 

town  at  the  three  seasons,  q>ring,  sammer,  and 

nitiimii,  to  obtain  a  supply  in  succession.    The 

sofl  lor  the  seed-heds  should  he  light,  and  not 

j      T€!yricL 

I  The  plants^  from  seed  sown  in  autumn,  are 
fanDytnospIattted  in  spring.  Most  generally  the 
I  seedlhigB  are  pricked  out  from  the  seed-heds  as 
noa  as  they  hare  one  or  two  leares  of  an  inch 
ff  two  broad,  into  beds  of  good  earth :  thence 
I  tbey  are  transphmted  inio  a  rich  soil,  which 
ibonld  be  well  manured. 

Kalb  or  Colkwobt. — In  these  the  leaves  are 
expanded  and  oolouTed,  with  the  exception  of  a 
aall  portion  in  the  centre,  which  encloses  the 
nMliments  of  the  flowering  stem.  The  plain- 
leifed  colewort  is  now  seldom  found  in  English 
cnlliTBtion.  Borecole,  or  curly-leaved  colewort, 
^nmea  oUraeea  yar,  >  sabeUica,  very  generally, 
howerer,  finds  a  place  in  our  gardens.  The 
pwn  b<neoole,  or  Scotch  kale,  and  the  purple 
•r  brown  borecole,  are  the  most  hardy  of  the 
nee^and  are  therefore  best  adapted  for  cold  situ- 
>^ioB8  and  late  seasons.  Tlie  plants,  when  vege- 
^*^  in  a  rich  soil,  grow  vigorously,  and  attain 
te  Isge  dimensions ;  but,  in  common  with  most 
«f  the  genua,  moderate  sized  plants  are  best  for 
^iSmrj  purposes,  the  very  large  being  harsh, 
aad  those  which  are  so  small  as  to  be  stunted 
wbetter. 

Sauerkraut,  *'that  exceUent  preparation"  of 
the  Germans,  and  of  which  they  are  so  immod- 
^«itely  fond,  is  merely  fermented  cabbage.  To 
pRfne  this,  dose-headed  white  cabbages  are  cut 
is  ihreds,  and  placed  in  a  four-inch  layer  in  a 
<s^;  this  is  strewed  with  salt,  unground  pepper, 
and  a  small  quantity  of  salad  oil :  a  man  with 
^^  wooden  shoes  then  gets  into  the  cask,  and 
^ittds  the  whole  together  till  it  is  well  mixed 
**1  compact.  Another  kyer  is  then  added, 
^Judi  is  again  trod  down,  and  so  on  until  the 
^  is  entirely'  filled.  The  whole  is  then  sub- 
Xcted  to  heavy  pressure,  and  allowed  to  ferment; 
*te  the  fermentation  has  subsided,  the  barrels 
^  vhidi  it  is  prepared  are  closed  up,  and  it  is 
j^Mwred  for  use.  The  preparing  of  sauerkraut 
"considered  of  so  much  importance  as  to  form 
*  vpaiate  profession,  which  is  principally  en- 
P'twed  by  the  Tyrolese.  The  operation  of 
"lii^^ding  the  cabbage  is  now  performed  by  a 
■*dune,  which  the  men  carry  on  their  backs 
^  hoQse  to  house;  this  means  for  the  abridge- 
°*^  ef  labour  baa  not  been  invented  more  than 


ten  or  twelve  years.  Every  German  family 
stores  up,  according  to  its  size,  one  or  more 
large  casks  of  this  vegetable  preparation.  Octo- 
ber and  November  are  the  busy  months  for  the 
work,  and  huge  white  pyramids  of  cabbage  are 
seen  crowding  the  markets;  while  in  every  court 
and  yard  into  which  an  accidental  peep  is  ob- 
tained, all  is  bustle  and  activity  in  the  concoct- 
ing of  this  national  food,  and  the  baskets  piled 
with  shredded  cabbage  resemble  **  mountains  of 
green-tinged  frroth  or  syllabub." 

Sauer^ut  has  been  found  of  sovereign  effi- 
cacy as  a  preservative  from  scurvy  during  long 
voyages.  It  was  for  many  years  used  in  our 
navy  for  this  purpose,  until  displaced  by  lemon- 
juice,  which  is  equally  a  specific,  while  it  is  not 
so  bulky  an  article  for  store. 

The  larger  and  grosser  kinds  of  cabbage  are 
used  as  food  for  cattle.  But  this  nutriment  has 
a  great  tendency  to  impart  a  disagreeable  flavour 
to  the  milk  of  cows  fed  on  it,  and  even  to  the 
flesh  of  other  cattle.  This  unpleasant  effect 
may,  we  are  told,  be  prevented  by  removing  the 
withered  leaves ;  but  cabbage  is  more  disposed 
to  fermentation  and  putre&ction  than  almost  any 
other  vegetable.  When  cultivated  as  food  for 
stock,  it  is  of  course  a  matter  of  importance  with 
agriculturists  to  produce  the  greatest  weight  in 
a  given  space.  The  average  crop,  as  stated  by 
Mr  Arthur  Young,  is  thirty-six  tons  per  acre, 
when  the  plants  are  grown  on  a  dry  soil,  which 
is  very  similar  to  that  quoted  from  other  and 
more  modem  writers;  but  on  a  sandy  soil  only 
eighteen  tons  have  been  obtained.  Some  cab- 
bages are  occasionally  produced  of  an  astonishing 
size  and  weight.  A  cabbage  seed  accidentally 
sown  among  onions  came  up  in  the  onion  bed, 
and  without  any  care  being  taken  of  it,  grew  to 
very  large  dimensions,  and  weighed,  when  taken 
up,  twenty-five  pounds.  A  cabbage  was  also 
produced  in  Devonshire,  two  or  three  years  back, 
which,  when  growing,  occupied  a  space  of  fif- 
teen feet  of  ground,  measured  five  feet  in  circum- 
ference, and  weighed  sixty  pounds. 

A  variety  of  braasica,  under  the  name  of  cow- 
cabbage  (iraeeica  oleraceOy  var.  arboreecens)^  has 
been  recently  introduced  into  this  country  from 
La  Yend^  by  the  Comte  de  Puysage.  The 
proximity  of  this  department  to  the  ancient  pro- 
vince of  Anjou,  and  the  description  of  the  plant, 
leave  no  doubt  of  its  identity  with  the  Anjou 
cabbage,  a  very  large  variety  described  by  Mill. 
In  1827  thirty-six  seeds  were  divided  among  six 
agriculturists,  for  the  purpose  of  raising  this  use- 
ful vegetable  in  England.  The  perfect  success 
resulting  from  some  of  these  seeds,  which  have 
produced  plants  of  a  luxuriant  growth,  is  already 
known;  and  horticulture  is  now  so  much  more 
disseminated  and  understood  in  this  country, 
that  there  is  every  reason  to  hope  that  the  cow- 
cabbage  will  at  length  become  naturalized  in 
2p 
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England.  It  is  said  that  sixty  plants  afford  pro- 
vender sufficient  for  on»  cow  daring  three  or 
four  years  without  fresh  planting.  A  square 
of  sixty  feet  will  contain  two  hundred  and  fifty- 
six  pilots,  four  feet  apart  from  each  other,  six- 
teen plants  more  than  four  cows  require  for  a 
year's  provender  without  the  aid  of  other  food. 
This  plant  is  now  successfully  cultivated  in 
Jersey,  whence  seeds  have  heen  sent  to  a  nur- 
seryman in  London. 

The  Cauliflower  (hrasHca  oloraeea,  var.  o. 
bcifytisjy  is  the  most  delicate  variety  of  the  bras- 
sica  genus.  It  was  first  brought  into  England 
from  the  island  of  Cyprus,  where  it  is  said  to  at- 
tain to  high  perfection,  although  it  is  not  sup« 
posed  to  be  indigenous  to  that  country.  The 
exact  period  of  the  introduction  of  this  plant 
into  English  horticulture  is  not  known ;  but  it 
was  certainly  cultivated  in  this  country  at  the 
beginning  of  the  seventeenth  century,  although 
as  a  rarity,  which  could  only  be  produced  at  the 
tables  of  the  most  opulent.  In  the  year  1619, 
two  cauliflowers  cost  three  shillings,  the  price  of 
wheat  being  at  that  time  S6s.  4d,  per  quarter. 
It  was  not,  however,  until  the  latter  end  <^  the 
same  century  that  this  vegetable  was  brought  to 
any  degree  of  perfection;  at  least  it  was  not 
raised  in  sufficient  abundance  to  appear  in  our 
English  markets  until  that  period.  The  im- 
portation then  of  Dutch  gardeners  and  Dutch 
gardening  gave  an  impulse  to  English  horticul- 
ture, which  had  been  in  rather  a  languishing 
state  during  the  intestine  troubles  to  which  the 
revolution  oflOBS  put  a  termination.  But  al- 
though the  Dutch  gardening  no  doubt  produced 
an  improvement  in  the  cultivation  of  the  cauli- 
flower, as  well  as  in  vegetables  generally,  this 
plant  became  more  naturalized  in  England  than 
in  Holland,  or  any  of  the  adjacent  countries  of 
the  continent.  Up  to  the  period  of  the  French 
revolution,  cauliflowers  were  regularly  exported 
from  England  into  Holland,  some  parts  of  Ger- 
many, and  even  France ;  and  while  the  seed  of 
very  many  cuHfvated  phmts  is  in  this  country 
preferred,  when  it  is  of  Dutch  rather  than  of 
English  produce,  cauliflower  seed  obtained  from 
England  is  the  most  esteemed  in  Holland,  and 
indeed  throughout  the  continent.  The  superi- 
ority of  the  English  cauliflower  is  to  be  attri- 
buted solely  to  culture,  and  to  culture  carried 
on  in  the  vicinity  of  London,  not  by  experimen- 
talists or  amateurs,  but  by  those  who  rear  the 
plants  for  sale  in  the  way  of  ordinary  bunness. 
This  vegetable  is  now  cultivated  very  generally 
throughout  the  island ;  but  since  the  portion  oi 
the  plant  which  is  used  as  food  is  not  nearly  as 
hrge  as  that  of  the  cabbage,  occupying  an  equal 
space,  while  it  requires  a  richer  soil  and  a  warmer 
situation,  it  evidently  can  never  become  so  cheap 
an  esculent.  Its  deUoate  flavour  is,  however,  in 
general  much  preferred  to  that  of  the  cabbage. 


and  it  takes  a  higher  rank  in  thelistof  eulinar^ 
vegetables.  Dr  Johnson,  whose  mest  tririal  aod 
perfaapa  sometinies  absurd  remarks  have  been 
considered  worthy  of  reeoid,  used  to  asj, "Of 
all  flowers  I  like  the  eauHflmer  the  best." 

This  plant,  like  the  common  cabbage,  is  fint 
raised  in  a  seed-bed  of  light  earth,  aid  finally 
transplanted  into  soil  which  can  acarody  be  either 
naturally  or  artificially  too  rich.  Tke  seed  a 
generally  sown  at  the  lattor  end  of  the  moiths 
of  February,  May,  and  August,  for  three  8u^ 
oeeding  crops.  The  plants  raised  from  seed  sown 
in  the  latter  month  stand  through  the  winter, 
during  whkh  season  and  the  first  part  of  spring 
they  are  usually  protected  under  hand-glaasn. 
In  the  neighbourhood  of  London  it  is  not  ns- 
oommon  to  see  whole  acres  overspread  with  flKh 
glasses,  fostering  an  early  suppfy  of  this  Teget- 
able  for  the  inhabitants  of  U^  metropolii^  aid 
conveying  to  the  mind  of  the  beholder  a  forcible 
idea  of  the  riches  and  luxury  <tf  that  juk  cHj. 

The  head  of  the  cauliflower  is  not  neariy  so 
liable  to  putreaoency,  after  being  cut,  as  its 
leaves,  which  in  this  respect  are  similar  to  those 
of  the  o^ba^e.  For  a  eonaideraUe  time  after 
the  leaves  have  become  flaccid  and  in  a  state  of 
decay,  the  head  remains  unchanged,  and  with 
care  may  be  preserved  without  putrefaction  for 
some  months.  By  merely  drawing  up  the  phats 
entire,  and  hanging  them  in  a  eeUar,  they  will 
continue  in  a  sound  state  for  a  considerable  time. 
The  method  most  sueeessfuUy  adopted  in  Soot- 
land,  b  to  pkee  the  plants  in  kyers  in  a  pit, 
with  their  heads  inclining  downmdb.  Tbe  pit 
is  then  covered  up  clocdiy  with  earth,  beaten 
down,  and  smoothed  in  a  skiping  direetioa,so  as 
to  exclude  both  the  rain  and  the  atmosphere. 

Brocoii  is  usually  considered  as  merdy  a  sub- 
variety  of  cauliflower ;  and  that  this  is  the  case 
is  rendered  very  probable  from  the  great  ten- 
doicy  of  the  plant  to  run  into  new  varietiea^ 
whidi  are  constantly  making  their  appearance, 
and  as  ri^idl)r  vanishing  and  giving  plaee  to 
others.  It  is  a  matter  of  conmion  obserraticai, 
that  the  more  any  plant  has  been  changed  by 
culture,  the  more  readily  does  it  admit  of  other 
changes. 

But  a  few  years  back  only  two  aorta  (tf  hro- 
eoli  were  recognised— the  red  and  the  poipl^) 
both  of  which  originally  came  to  us  frem  Italy* 
Thirteen  varietaea  are  now  enumerated  as  raised 
in  the  English  garden,  and  each  in  tarn  is  le- 
oonmMiided  to  the  notice  of  the  cultivator  by 
some  characteristic  quality.  In  the  culture  of 
no  vegetable  has  so  marked  and  rapid  an  im- 
provement taken  place  as  in  that  of  broo(^ 
Hortieulturiats  have  reo^tly  succeeded  m  pro- 
ducing a  hardy  white  variety,  which  has  a  hand- 
somer i^pearaoce  than  either  the  green  or  the 
purple,  while  it  is  mwe  delicate  in  flavoor. 
White  as  well  as  purple  are   new  obtained 
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UiTOiigliaiit  the  winter,  soHie  attaining  to  the 
sitty  and  equalling  tlie  cauliflower  in  appearance, 
tboagfa  not  in  taste.  The  earliest  ^uring  crop 
follows  without  an  interval  the  late  winter  crop, 
and  no  wnwHon  need  take  jdaoe  in  the  supply 
of  bioooli,  although,  perh^i^  it  is  not  conunonly 
rused  duiiBg  a  montii  or  two  in  the  middle  of 
the  summer,  when  many  other  vegetaUes  are 
produced  in  abundance. 

Brocofi  suceeeds  beet  in  a  firedi  loamjr  soil ; 
the  seed-beds  should  be  of  rich  mould,  on  which 
the  seeds  sm  thinly  scattered,  and  coTsred  with 
Mts  or  littar  till  the  plants  appear. 

The  whole  cabbage  tribe  are  very  liable  to  the 
sttacks  of  yarions  insects,  such  as  slugs,  snails, 
the  t^ml^  fly,  and  two  q>ecie8  of  buiteffly,  the 
Isige  and  small  garden  butterflies. 

Ska  Kau  C^^ambe  marUma).  This  is  a 
hsrdy  perennial,  found  in  Tsrious  parts  of  the 
sea  diQvea  of  Es^i^d  and  Scotland.  The  com- 
mon people  on  the  western  shores  of  England 
hsre  from  time  immemorfal  been  In  the  practice 
of  watching  when  the  shoots  begin  to  push  up 
the  sand  or  graTel,  in  March  and  April,  when 
tliey  cut  off  the  young  riioots  and  leaf-stalks, 
then  blanched  and  tender,  and  boil  them  as 
greens.  The  precne  period  of  its  introduction 
mte  the  garden  is  unknown.  Parkinson  and 
Brjsnt  state  that  the  radical  leayes  are  cut  by 
the  inhabitants  where  the  plant  grows  wild,  and 
boiled  as  cabbage;  and  Jones  states  that  he  saw 
bodies  of  it  in  the  Chichester  market  in  1753. 
Maher  states  that  the  crambe  maritima  was 
known  and  sent  from  this  kingdom  to  tiie  con- 
taent  more  than  two  hundred  years' ago,  by 
Lobel  and  Turner.  About  the  year  1767  it  was 
eahiTated  by  Dr  Lettsom,  and  by  him  brought 
into  notice  in  the  neighbourhood  of  London.  It 
is  now  a  common  Tegetable  in  the  British  maiv 
kets,  and  it  is  also  found  in  some  of  those  of  the 
continsnt  of  Europe  and  in  America* 

The  young  spring  shoots,  and  the  staUn  of  Uie 
tmlblding  leaves  blanched,  by  riidng  through  the 
nstaial  ground  in  a  wild  state,  or  by  earthing 
op  in  gardens,  are  the  parts  used,  and  when 
boOed  and  dressed  like  aspsragus,  are  not  infe- 
rior to  that  regetable.  They  form,  also,  an  ex- 
eeOent  ingredient  in  soups.  Sometimes  the  ribs 
of  tiie  large  leaves  axe  peeled  and  dressed  as  as- 
pangas,  after  the  plant  has  ceased  to  send  up 
yoong  growths.  By  fbrcfaig,  sea  kale  may  be 
bad  in  perfection  from  NoTember  till  May.  Ve- 
getables are  in  general  not  improved  by  forcing ; 
bvt,  SB  Nicol  remarks,  the  sea  kale  is  an  exception. 

The  native  soil  of  this  vegetable  is  deep  sand, 
pvtislhr  mixed  with  alluvial  matter  from  the 
«s;  hmee  thb  soil  is  to  be  imitated  in  garden 
cvHore.  The  ground  is  prepared,  and  the  seeds 
xywa  eariy  m  the  year.  The  plants  come  up  in 
^^\  but  cuttings  are  not  obtained  till  the  se*> 
wA  or  third  year. 


Mustard  (Hnapis  alba,  s.  nigra).  There  are 
two  species  of  mustard  in  common  use,  the  white 
and  the  black,  both  annual  plants,  indigenous  to 
Britain,  and  found  in  abundance  growing  in  the 
fields.  The  leaves  are  pinnatifid,  the  pods  round 
and  rough,  and  abruptly  terminated.  The  flowers 
appear  m  June  and  July.  The  seed  of  the 
white  mustard  is  laiger  than  that  of  the  blacky 
and  of  a  yellow  colour.  Mustard  seeds  are  cha- 
racterized by  a  pungent  aromatic  taste,  which  is 
derived  from  an  essential  oil  of  a  peculiar  kind. 
The  tender  leaves  are  used  as  a  salad,  and  the 
ground  seed  as  a  condiment  to  food.  Mustard 
is  easily  raised  in  a  light  soil,  and  repeated  sow- 
ings give  a  succession  of  tender  salad  leaves  in 
spring.  The  seeds  strewed  in  moist  flannel,  put 
over  a  cup,  will  also  quickly  germinate,  and  will 
afford  an  agreeable  salad  in  winter,  or  on  board 
of  a  ship  at  sea. 

Rapb  (broiHea  raptuj.  This  is  a  biennial 
plant,  a  native  of  Biitain.  It  is  distinguished 
by  its  glaucous  root-leaves  and  yellow  flowers, 
wUoh  appear  in  ApriL  The  leaves  have  a  simi- 
lar taste,  and  are  used  in  the  same  way  as  those 
of  mustard.  An  expressed  oU  is  obtained  from 
the  seeds. 

Gabdbn  Cress  (lepidum  sativum  J.  This  is  a 
hardy  annual  plant,  not  indigenous  to  Britain, 
but  introduced  about  the  year  1548.  It  is  sup- 
posed to  have  come  from  Persia  and  the  island 
of  Cyprus,  in  both  which  it  is  native.  This  plant 
produces  a  number  of  small  leaves,  which  are 
ended  in  some  of  the  varieties,  and  plain  in  the 
others.  The  flowering  stem  is  branched,  and  rises 
to  the  height  of  about  a  foot  and  a  hal^  produc- 
ing white  flowers,  which  blow  in  June  or  July. 
It  germinates  very  easily  and  rapidly,  and  is 
most  commonly  used  when  the  leaves  are  young 
and  tender,  either  alone  or  n^ed  with  mustard 
leaves,  and  other  salad  herbs.  The  flavour  of 
the  cress  is  warm  and  pungent,  hence  it  has  re- 
ceived the  name  of  p^^per  wort  During  the 
greater  part  of  the  year  a  constant  supply  may 
be  obtained  by  sowing  a  portion  every  week ; 
and  tiie  application  of  a  moderate  artificial  heat 
will  furnish  it  throughout  the  winter. 

WatbrtCrbbb  (fuuturtimm  officinale  J.  This 
plant  is  a  creeping  amj^bious  perennial,  putting 
out  rootiets  at  l^e  joints  of  the  stems.  The 
leaves,  which  have  a  slight  tinge  of  purple,  are 
pinnate  and  rather  heart-shi^»ed.  When  the 
current  in  which  they  grow  is  rapid,  the  root- 
lets from  the  young  shoots  do  not  easily  take 
root,  and  then  a  considerable  portion  of  the  plant 
rises  above  the  surfiuie  of  the  water,  and  the 
form  <^the  leaves  alters.  This  is  the  case  with 
many  plants;  when  the  leaf  is  near  the  ground 
it  is  broad,  but  when  elevated  it  becomes  longer 
and  narrower.  In  water-cresses  this  change  in 
the  form  of  the  leaves  is  sometimes  followed  by 
unpleasant  conaequenoes,  since  it  then  causes 
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them  to  be  similar  in  shape  with  the  joint- 
flowering  water-parenip  (Hum  nocU/hrumJ,  a 
plant  which  very  generally  grows  mixed  with 
the  cresses,  and  has  poisonous  qualities.  The 
leaves  of  the  cress  are  however  more  smooth  and 
shining,  and  are  entire  at  their  edges,  while  those 
of  the  parsnip  are  serrated.  When  the  flower- 
ing stems  are  up,  the  plants  are  easily  distin- 
guished. The  water-parsnip  bears  its  flowers  in 
umbels  close  upon  the  joints  of  the  stems,  while 
the  flowers  of  the  cress  are  cruciform,  and  rise 
into  a  spike.  The  four  petals  in  the  flower  of 
the  water-cress,  and  five  in  the  parsnip,  are  also 
an  obvious  distinction.  If  they  are  in  seed  the 
parsnip  has  capsules,  the  water-cress  pods. 

In  Europe  the  cress  appears  to  have  been  first 
cultivated  at  Erfiirth,  about  the  middle  of  the 
sixteenth  century,  and  in  England  in  1808,  by 
Bradbury.  It  now  has  become  an  object  of  re- 
gular cultivation ;  and  the  demand  of  the  me- 
tropolis, and  of  other  large  towns^  for  this  fii- 
vourite  vegetable,  will  probably  render  the  natu- 
ral products  of  our  brooks  less  and  less  in  request. 
Few  wild  plants  are  the  same  under  cultivation ; 
but  even  when  their  qualities  are  not  changed 
by  the  care  of  man,  the  cultivated  sort  soon  su- 
persedes the  uncultivated.  The  cost  of  rearing 
them  at  will  is  less  than  that  of  searching  for 
them  under  the  difficulties  which  attend  all  spon- 
taneous produce. 

In  a  pretty  valley  called  Springhead,  situated 
in  Kent,  at  a  short  distance  from  Gravesend, 
water-cresses  are  grown  on  a  very  extensive  scale. 
The  plants,  neatly  trimmed,  growing  in  r^^ular 
rows,  and  appearing  under  a  limpid  stream  of 
purest  water,  give  the  idea  of  careful  cultiva- 
tion, and  present  themselves  under  a  more  pleas- 
ing form  to  be  plucked  for  the  table,  than  when 
found  the  inhabitants  of  ditches.  For  the  pur- 
pose of  this  culture  a  clayey  soil  is  selected,  in 
which  shallow  beds,  scarcely  a  foot  deep,  are 
made,  having  a  slight  inclination  from  one  end 
to  the  other,  and  into  which  a  small  stream  of 
water  is  introduced.  At  the  bottom  of  these 
beds  the  cress  is  planted  in  rows,  at  about  half 
a  foot  apart.  Dams  of  six  inches  high  are  made 
at  intervals  across  each  bed^  their  number  and 
frequency  being  regulated  by  the  length  of  the 
bed  and  its  degree  of  inclination,  in  such  sort, 
that  when  these  dams  are  fiiU,  the  water  may 
rise  at  least  three  inches  over  all  the  plants  of 
each  compartment.  The  water  will  thus  circu- 
late throughout,  and  the  plants,  if  not  allowed 
to  flower,  will  furnish  an  abundant  succession  of 
young  tops  throughout  the  spring,  summer,  and 
autumn.  A  stream  of  water  no  larger  than 
what  will  fill  a  pipe  of  one  inch  bore,  will,  if  not 
absorbed  by  the  soil,  suffice  to  irrigate  in  this 
way  an  eighth  of  an  acre.  The  water-cress,  ac- 
cording to  Mr  Main,  is  cultivated  in  Hindoostan 
under  sheds  erected  for  the  purpose. 


WucTER  Cress  (barharea  vulgaris  J,  This  is 
a  well  known  perennial  plant,  common  in  moiflt 
shady  situations.  The  lower  leaves  are  lyre- 
shaped,  and  the  upper  obovate  and  indented.. 
The  flower-stalk  rises  about  a  foot  high,  and 
produces  yellow  flowers  from  April  to  August 
The  whole  plant  is  bitter  and  somewhat  aronn- 
tic.  A  double  variety  is  well  known  in  the  yel- 
low rocket.  The  winter  cress  b  used  as  a  win- 
ter salad. 

AMKBiCAxCBSSR^harbareaprmcoxJ,  This  is 
a  native  of  Britain,  similar  to  the  winter  creaB, 
only  it  is  an  annual;  the  leaves^  too,  are  smaller. 
It  is  called,  also,  French  cress.  Used  the  same 
as  the  others. 

Scurvy  Grass  (coMearia  ojfflcinaUsJf  a  Bri- 
tish plant,  common  on  the  sea  shores.  The 
root-leaves  are  round,  those  of  the  stem  sinnated. 
The  whole  plant  is  low  and  spreading,  s^om 
rising  above  a  foot.  The  flowers  are  white,  and 
appear  in  April  or  May.  It  is  used  as  a  salad,  a&d 
also,  as  the  name  implies^  for  the  cure  of  scurry. 

The  Radish  (rapha/ma  saHvuiJ,  an  annual 
plant,  said  to  be  a  native  of  China ;  bnt  whether 
it  was  introduced  from  that  country  directly  to 
Britain  has  not  been  ascertained.  Bnllein,  who 
wrote  in  1562,  says,  "  Of  radish  roots  thoe  be 
no  small  store  growing  about  the  fiunons  city  of 
London ;  they  be  more  plentifoll  than  profyt- 
abk,  and  more  noysome  than  nourishinge  to 
manne's  nature."  Yet  notwithstanding  this, 
they  were  used,  thirty  years  before,  at  the  table 
of  Henry  VIII.  Gerarde  thus  describes  the 
plant  in  1584,  "The  leaves  are  rough,  lyrate,or 
divided  transversely  into  8^[ments>  of  which  the 
inferior  less  ones  are  more  remote.  The  root  is 
fleshy  and  fusiform  in  some  varieties,  m  others 
sub-globular;  white  within,  but  black,  pwplc, 
and  yellow,  or  white  on  the  outside ;  the  flowers 
pale  violet,  with  large  dark  veins;  pods  long, 
with  a  sharp  beak."  The  tender  leaves  are  used 
as  a  salad  in  early  spring,  and  the  succulent 
roots  are  now  much  esteemed.  They  soon,  how- 
ever, by  age  become  hard  and  stringy,  »  that 
frequent  sowings  at  intervals  are  necesaaiy  to 
ensure  a  succession  of  young  and  tender  plants. 
There  are  several  varieties :  the  spring,  or  early, 
are  the  long  purple  and  long  white;  the  white 
turnip  and  pink ;  the  yellow  turnip  and  round 
brown,  being  autumn  sorts;  and  the  white 
Spanish,  oblong  brown,  and  black  Spanish,  win- 
ter sorts.  All  the  varieties  are  easily  raised  on 
light  mellow  soils. 

Horse  Badiih  (eochharia  armorueia).  This 
is  a  perennial  plant,  growing  wild  in  msnhy 
places,  and  by  the  sides  of  ditches,  in  some  parts 
of  England.  The  radical  leaves  are  ^^^^ 
long,  crenate;  the  stalk-leaves  long,  lanceolated, 
and  toothed,  or  cut ;  the  root  is  huge  and  fleshy; 
the  pods  elUptlcal.  This  plant  has  been  long 
cultivated  in  gardens  for  the  sake  of  its  wot, 


Digitized  by 


Google 


THE  BEET. 


301 


utich  scraped  into  shreds  is  a  well  known  ac- 
compa&iment  to  English  roast  beef;  it  is  also 
used  in  winter  salads  and  in  sanoea.  Horse  rad- 
i^  thrires  best  in  deep  soft  sandy  loom,  that  is 
not  Tery  drj  in  sommOT,  nor  inundated  in  win- 
ter. The  situation  mnst  be  open.  Two  modes 
of  coltiTating  it  have  been  detailed  by  Messrs. 
Knight  and  Jndd.  Both  agree  in  trenching  the 
toil  to  a  considerable  deptii,  and  putting  the 
manore  at  the  bottom  of  the  trench ;  but  Knight 
pkstB  the  sets  on  the  snr&ce,  and  calculates  on 
the  root  that  strikes  down  to  the  dung  for  pro- 
duce. Judd,  on  the  other  hand,  makes  holes 
qnite  to  tiie  bottom  of  his  trenched  soU,  and  in 
each  drops  a  set,  filling  up  the  hole  with  wood 
ashes,  rotten  tan,  or  sand,  calculating  for  produce 
Ml  the  shoot  made  from  the  set  at  the  bottom  of 
the  hole  up  through  the  sand  or  ashes  to  the 
soT&oe.  Judd's  mode  is  the  most  ingenious,  and 
ippetis  the  best;  but  either  will  do  extremely 
vdL  A  moist  soil  increases  the  bitter  and  al- 
kaline flavour  of  this  and  all  the  crucifers. 
Hone  radii^  forms  an  agreeable  and  wholesome 
nndiment,  at  the  same  time  serving  as  a  veget- 
iMe  adjunct  to  animal  food,  and  affords  a  power- 
fiil  stimulant  to  the  digestive  oigans. 

We  have  thus  enumerated  the  principal  nerbs 
bdoDgtng  to  the  &anly  eruciferas  which  are  used 
aithe  food  of  man;  to  these  we  subjoin  a  few 
other  vegetables  not  beloi^:ing  to  the  same  fiunily, 
hot  allied  to  them  in  their  utility  and  habits. 

Tex  Beet  Cbeta  eieloy  B,  maritimaj^  a  hardy 
liaomtal,  bdonging  to  the  natural  order  ^eno- 
ptdetBy  including  also  the  spinage,  and  to  the  class 
f^UndriOj  order  digynia^  of  Linneus.  The  sea 
beet  is  a  native  of  the  British  coasts,  but  is  not 
»CTy  common.  There  are  several  varieties  of 
the  common  beet. 

Tile  beet  was  known  as  an  esculent  root  in 
the  time  of  Pliny,  who  has  given  an  accurate 
description  of  it  in  his  work.  The  period  when 
this  (4int  was  first  introduced  into  Britain  as  a 
garden  vegetable  is  not  ascertained.  It  was  eul- 
tJTited  at  Lambeth,  by  Tradescant  the  younger, 
in  1656;  but  there  is  no  reason  for  supposing 
that  he  was  the  first  cultivator ;  on  the  contrary, 
it  is  more  than  probable  that  the  beet  was 
broo^t  into  this  country  by  the  Romans,  and 
that  it  has  continued  since  that  period  to  be  an 
object  of  partial  cultivation. 

Tlie  cultivated  beets,  in  all  their  varieties,  are 
phnts  of  the  same  duration,  and  nearly  of  the 
saane  habits,  as  turnips.  They  are  sown  in  the 
««rij  part  of  the  summer,  bulb  towards  the  close 
of  Uie  season,  and,  if  allowed  to  stand,  send  up 
*w  flowering  stems,  and  ripen  their  seeds  in 
the  following  year. 

The  variety  which  has  its  root  red  throughout 
^  whole  substance  is  most  used  in  England  for 
^Ihiary  purposes.  This  plant  is  said  to  be  a 
Mtive  of  the  warmer  countries  of  Europe ;  but 


it  is  sufl&ciently  hardy  to  bear  the  climate  of 
most  parts  of  Britain.  The  root  is  in  the  form 
of  a  carrot,  but  thicker  in  proportion  to  its 
length,  those  of  a  foot  long  often  being  three  or 
four  inches  in  diameter.  It  is  very  juicy,  and, 
when  wounded,  bleeds  freely  a  limpid  fluid  of  a 
beautiful  purple  colour.  The  leaves  are  laige, 
long,  and  succulent,  and  generally  have  a  red  or 
purple  tinge.  When  eaten  warm,  beet-root  has 
rather  a  mawkish  flavour ;  it  is,  therefore,  usu- 
ally eaten  cold,  cut  in  slices,  after  having  been 
previously  boiled,  and  with  the  addition  of  vine- 
gar is  by  some  persons  found  agreeable  to  the 
palate.  Its  culture,  as  an  esculent,  has  not,  how- 
ever, increased  of  late  years,  and  it  is  not  gene- 
rally a  fiftvourite  vegetable  for  the  table;  although, 
according:  to  Sir  H.  Davy's  analysis,  it  contains 
much  more  nutritive  matter  than  any  other  root 
excepting  the  potato,  the  total  quantity  being 
one  hundred  and  forty-eight  parts  in  a  thousand, 
or  nearly  fifteen  per  cent.  Nearly  twelve  per 
cent,  of  the  whole  weight  of  the  beet  is  saccha- 
rine matter,  which  is  a  much  greater  proportion 
than  is  contained  in  any  other  European  escu- 
lent. The  quantity  contained  in  the  red  and 
the  white  beet  is  nearly  the  same ;  the  propor- 
tion of  mucilage  in  each  is  likewise  almost  equal, 
the  red  having  rather  the  advantage,  while  it  has 
nearly  three  times  as  much  gluten  as  the  white. 
From  this  account  of  its  composition  it  would 
appear  that  the  red  beet  is  the  most  nourishing 
of  all  the  edible  roots,  the  potato  alone  excepted. 

In  a  country  like  Britain,  where,  with  the 
bulk  of  the  people,  vegetables  are  esteemed  for 
their  agreeable  flavour,  rather  than  for  their  nu- 
tritive qualities,  the  superiority  of  the  beet,  in 
the  latter  respect,  is  diwegarded,  and  those  roots 
which  are  considered  more  savoury  obtain  the 
preference. 

The  white  beet  is  seldom,  if  ever,  used  as  hu- 
man food,  but  is  largely  cultivated  for  the  nour- 
ishment of  domestic  animals,  and  is  preferred  for 
this  purpose  to  the  turnip  or  carrot,  especially  in 
the  vicinity  of  populous  towns.  The  field-tur- 
nip is  esculent  when  young ;  the  carrot  is  so  in 
all  stages  of  its  growth ;  and,  therefore,  when 
grown  amid  a  thick  population,  they  form  a 
great  temptation  to  petty  depredators,  by  which 
the  farmer  finds  this  provender  for  his  cattle 
much  diminished.  The  field-beet,  however,  af- 
fords no  allurement  to  the  hungry  plunderer,  as 
starvation  itself  could  scarcely  induce  him  to 
make  a  meal  of  this  harsh,  coarse  root,  previously 
to  its  being  subjected  to  culinary  preparation, 
and  even  then  it  would  prove  a  most  unpalatable 
repast.  When  cows  are  fed  with  the  beet,  it  is 
said  that  they  yield  a  greater  quantity  of  milk 
in  consequence ;  and  this  food  does  not  impart 
any  of  that  rank  flavour  which  is  communicated 
by  turnips. 

There  are  several  varietiot  of  the  field-beet ; 
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some  with  tiie  stem,  branches,  and  Teins  of  the 
leaves  red ;  otliers  with  leaves  wholly  red ;  and 
some,  again,  with  the  epidermis  of  Uie  root  in 
different  shades  of  red,  brown,  and  yellow. 
Those  coloured  varieties  are  considered  more 
hardy  than  the  white,  and  one,  having  a  reddish 
skin,  the  mangoidy  or  manffol^wurtxely  of  the  Ger- 
mans, is  said  to  produce  the  largest  roots,  and 
the  most  weighty  crop  in  a  given  space  of  land. 
In  Guernsey,  crops  have  been  raised  of  one  hun- 
dred tons  per  acre. 

Some  varieties  of  white  beet  are  cultivated  in 
the  gardens  for  their  leaves  alone;  these  are 
larger  than  the  leaves  of  the  red  beet,  and  are 
more  thick  and  succulent;  they  are  boiled  as 
spinach,  and  put  into  soups.  One  kind,  called 
the  great  white,  or  sweet  beet,  is  esteemed  for 
the  footstalks  and  midribs  of  the  leaves,  which 
are  stewed  and  eaten  under  the  name  of  Swiss 
c^ari,  or  pair^e  aux  earoees. 

Sugar  has  been  manufiictared  in  France  from 
a  variety  of  the  beet,  which  has  a  red  skin,  but 
is  white  internally.  The  history  of  this  sugar 
manu&cture  is  thus  detailed  in  a  popular  work.* 

The  celebrated  Prussian  chemist  Maigraff, 
about  the  year  1747,  discovered  the  existence  of 
a  certain  portion  of  sugar  in  the  beet.  This  dis- 
covery was  communicated  to  the  Scientific  So- 
ciety of  Berlin ;  but  no  attempt  was  made  to 
carry  the  principle  of  the  discovery  into  prac- 
tice. Forty  years  after  this,  Achard,  another 
Prussian  chemist,  resumed  the  experiments 
which  Maigraff  had  commenced.  This  man  was 
somewhat  of  a  visionary ;  and  he  was  so  enrap- 
tured by  the  prospects  which  his  labours  opened 
to  him,  that  he  announced  the  beet-root  as  ^'one 
of  the  most  bountiM  gifts  which  the  Divine 
munificence  has  awarded  to  man  upon  the  earth;" 
affirming  that  not  only  sugar  could  be  produced 
from  beet-root,  but  also  tobacco,  molasses,  coffee, 
mm,  arrack,  vinegar,  and  beer.  Here,  then,  was 
clearly  nothing  for  Europe  to  do  but  to  apply 
itself  to  the  cultivation  of  beet,  and  leave  the 
West  Indies  to  be  covered  once  more  with 
jungle.  The  Institute  of  Paris,  however,  did 
not  sympathise  with  the  enthusiasm  of  Achard ; 
for  in  1800  a  committee  of  that  body,  having 
gone  through  a  series  of  the  most  careful  expe- 
riments, reported  that  the  results  were  so  unsa- 
tisfiMstory  that  it  would  be  unwise  to  establish 
any  manufacture  of  sugar  from  beet. 

Here,  probably,  the  matter  would  have  rested, 
and  Europe  would  have  continued  wholly  to  re- 
ceive its  sugar  from  countries  adapted  to  the 
growth  of  the  sngar-cane,  had  not  the  decrees  of 
Bonaparte,  in  1809,  excluded  France  from  pur- 
chasing the  produce  of  the  West  Indies.  To  a 
large  number  of  the  French  sugar  was  an  ar- 
ticle of  the  first  necessity ;  and  the  public  dis- 

*  library  of  Entertaining  Knowledge. 


satisfaction  at  the  Milan  decrees  was  tlierefore 
excessive.  The  emperor  directed  lib  actiye  mind 
to  the  best  method  of  obviating  the  inconTem- 
ence  which  his  political  schemes  had  bnpoied 
upon  his  people.  Mann£M3tories  of  eym^  from 
raisins  and  honey  were  estaUished;  bat  sngir, 
or  a  crystallized  saccharine  substance,  coold  not 
be  procured.  M.  Deyeux,  a  member  of  the  eom- 
mittee  i^pointed  by  Napoleon  to  oonader  bow 
the  wants  of  the  people  oould  be  supplied  with- 
out foreign  commerce,  once  more  tamed  hk  at- 
tention to  the  beet-root.  His  experiments  were 
more  satisfJEMstory  than  those  of  the  committee  of 
1800;  probably  because  the  necessity  of  pro- 
ducing sugar  at  home  was  more  presiiDg.  An 
imperial  manufactory  of  sugar  was  fnthwhh 
established  at  Rambouillet;  imperial  schoob 
were  instituted  for  instructing  pupils  in  the  pio- 
cess ;  premiums  were  given  for  the  best  mmjAn 
of  sugar ;  and  thus,  by  1812,  the  manu&ctaieof 
beet-root  sugar  might  be  considered  prosperously 
set  on  foot.  The  profits  of  the  mami&ctuefs 
were  so  large,  that  in  one  year  they  were  reck- 
oned sufficient  to  cover  all  the  expenses  of  the 
original  establishment.  There  was  no  competi- 
tion. Of  course  these  enormous  profits  were 
paid  by  the  consumer.  The  French  obtained 
some  sugar,  but  they  paid  an  extravagant  prfee 
for  the  luxury.  In  1814  Europe  was  at  pesce; 
the  ports  of  France  were  again  open  to  the  pro- 
duoe  of  the  West  Indies;  and  m  a  moment  the 
foreign  sogar  swept  the  beet-root  manufectmc 
entirely  away.  The  consumers  once  more  had 
cheap  sugar;  and  the  government  had  not  then 
made  the  discovery  that  it  would  be  a  good  thing 
to  compel  them  to  eat  dear  sugar,  that  the  mann- 
faoturers  of  beet-root  sugar  might  be  kept  in 
activity. 

Thb  cheapness  was  a  natural  and  healthy  state 
of  things,  which  would  be  sure  to  proroke  the 
meddling  propensities  of  that  class  of  rokis  who 
can  never  believe  that  the  interests  of  trade  can 
take  care  of  themselves.  Immediately  after  the 
peace,  sugar  from  the  Froich,  ^E^^  ^^ 
American  colonies  was  permitted  to  enter  France 
at  the  same  rate  of  duty.  In  a  few  months,  how- 
ever, it  was  found  that  the  sugars  from  the  Eng- 
lish colonies  were  driving  the  sngars  of  Mam- 
nique,  Guadaloupe,  and  Bourbon,  ont  of  the 
market.  The  colonies  must  be  protected ;  w  a 
protecthig  duty  of  twenty  francs  the  100  kilo- 
grammest  was  imposed  upon  all  sngars  of  foreign 
orighi.    In  1816  the  duty  on  foreign  raw  sngar 

was  increased  to  forty-five  firancs;  in  1820  ^^ 
seventy-five  francs;  and  in  1822  to  wn«^7  Jj* 
francs,  the  100  kUogiammes.  ThelawoflBW 
was  the  first  bounty  to  the  beet-root  sngar  mann- 
fiwrturers,  and  they  accordingly  once  more  be- 

+  Aknogramme  it  equivalent  to  2 lbs.  2 oi 4 *» i« 
gn,  English  avoirdupoiB, 
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fui  to  be  active.  But  when  the  duty  of  1822 
upon  foreign  aogar  amounted  to  a  prohibition, 
Adr  ytoep&ity  Was  certain.  They  were  en- 
abled to  tax  the  consumer  to  the  amount  of  the 
prohibition.  The  beet>root  sugar  pays  no  duty 
wbaterer.  In  1829  there  were  101  manufacto- 
lies  of  this  sugar  In  employment,  which  pro- 
duced fiye  mOllon  kilogrammes  in  the  year,  or 
•bout  one-«ixteenth  part  of  the  whole  consump- 
tion of  sugar  in  France.  That  the  people  of 
Fiance  are  the  sufferers  by  this  miserable  policy 
■  soffidcntly  evident,  from  the  fact  that  their 
svenge  yearly  consumption  does  not  exceed  four 
pounds  of  sugar  per  head:  in  the  United  King- 
dom it  is  twenty  pounds  per  head. 

Upon  the  national  advantage  of  that  commer- 
oil  policy  which  has  given  rise  to  the  manufac- 
ture of  beet-root  sugar  in  France,  and  which 
aay  probably  extend  the  system  to  Grermany 
md  Russia,  we  have  much  pleasure  in  extract- 
ii^  the  foUowing  sensible  observations  from  a 
niuable  periodi<»l  work : — 

"The  history  of  tliis  manu&cture  in  France 
ism  illustration,  we  apprehend,  not  of  the  na- 
ta»l  progress  of  industry  and  of  the  arts,  but  of 
thi  eflfects  of  a  system  which  counteracts  the 
Mtard  progress  of  both.  -  Whatever  may  be  the 
iltimate  state  of  this  singular  manufacture,  in 
consequence  of  mechanical  and  chemical  im- 
provements yet  unknown  to  us,  it  is  now  only 
npported  by  a  system  of  commercial  and  finan- 
dal  policy,  which  it  is  for  the  interest  of  all 
countries  to  see  proscribed  in  Europe.  The 
people  of  France  were  the  first  to  be  taught  by 
tbdr  own  philosophers  those  principles  of  mu- 
twd  intercourse  which  form  die  bads  of  trade. 
Neariy  a  hundred  years  have  elapsed  since  Ques- 
My  aod  his  followers  taught  his  countrymen, 
that  freedom  of  intercourse  is  the  soul  of  com- 
nieite.  But  his  countrymen  have  yet  to  learn 
that  liberty  is  as  necessary  to  the  health  of  com- 
laerce  as  to  the  well-being  of  the  citizen ;  that 
trade  b  but  an  interchange  of  things  produced ; 
and  that  if  France  will  not  take  the  productions 
of  other  countries^  other  countries  will  not  and 
cannot  take  the  productions  of  France.  The 
cukiTation  of  the  beet  is  but  one  ramification  of 
that  system  of  repulsion  and  exclusion  which 
has  b««n  adopted  in  France,  to  the  oppression  of 
her  domestic  industry,  the  ruin  of  her  foreign 
c<nnnieroe,  and  the  maintenance  of  false  prin- 
ciples in  the  commercial  policy  of  surrounding 
cowitries." 

Spibach,  (spinacia  oleracea.)  The  native 
«wmtry  of  the  common  spinach,  and  the  time 
<»f  its  btioduction  into  Britain,  are  not  precisely 
known. 

The  west  of  Asia  is  assigned  as  its  native 
^ottntry,  but  on  what  groimds  are  not  very  clearly 
A<mn,  except  that  the  earliest  notice  we  find  of 
it  is  in  the  works  of  the  Arabian  physicians^ 


who  of  course  only  treat  of  its  supposed  medi- 
cinal properties,  which  might  probably  have 
originally  led  to  its  adoption  as  an  edible  vege- 
table. Spain  is  supposed  to  liave  been  the  first 
European  country  into  which  it  was  introduced, 
for  many  of  the  old  botanists  call  it  olus  Hispani- 
cum;  while  some  writers,  among  whom  is  Ruel- 
lius,  distinguish  it  as  atripleas  HispaniensiSy  and 
the  latter  adds  that  the  Moors  call  it  hispanach 
or  Spanish  plant.  According  to  Beckmann,  the 
first  notice  of  its  being  used  as  an  edible  sub- 
stance in  Europe  occurs  in  the  year  1351,  in  a 
list  of  the  different  vegetables  consumed  by  the 
monks  on  £ast-days :  at  that  time  it  was  written 
spinarffium  or  spinachium^  This  plant  found  a 
place  among  culinary  vegetables  at  rather  an 
early  period  in  England;  for  Turner,  who  wrote 
in  1568,  mentions  it  as  being  at  that  time  in 
common  cultivation,  and  prepared  for  the  table 
precisely  in  the  same  maimer  as  it  is  at  present. 

Spinach  is  an  annual  plant,  having  laige  and 
succulent  leaves :  the  flowering  stems,  which  are 
hollow  and  branched,  rise  to  the  height  of  two 
or  three  feet.  The  male  flowei's  grow  on  different 
plants  to  those  of  the  female,  which  yield  the 
seed.  The  former  are  produced  in  long  terminal 
spikes,  and  the  latter  in  close  branches  at  the 
joints  of  the  stem,  or  in  the  axille  of  the  leaves 
and  branches. 

Two  varieties  of  spinach  are  cultivated.  The 
leaves  of  the  one  are  arrow-shaped  and  rough, 
and  of  the  other  round  and  smooth.  July  and 
August  are  the  months  in  which  the  seeds  of 
both  kinds  would  naturally  come  to  maturity; 
but  as  they  slightly  differ  in  their  qualities,  it  is 
found  more  advantageous  to  sow  them  at  different 
seasons.  The  round  leaved  grows  the  fastest,  is 
the  largest  and  most  succulent,  and  therefore  is 
sown  for  succession  crops  in  spring  and  summer; 
the  other,  being  much  more  hardy,  is  preferred 
for  winter  supply.  The  former  is  usually  sown 
in  January,  from  which  time  until  the  end  of 
July  frequent  sowings  are  made  for  a  regular 
succession,  from  the  beginning  of  Apiil  to  con- 
tinue throughout  the  summer.  The  rough-leaved 
b  usually  sown  in  August  for  a  winter  crop. 
The  seed  b  sown  broad-cast,  and  in  subsequent 
culture  the  plants  are  thinned  first  to  three  inches 
apart,  and  as  they  increase  in  size  that  dbtance 
b  doubled. 

From  the  circumstance  of  the  male  and  female 
flowers  growing  on  different  plants,  when  they 
are  left  to  bring  their  seed  to  maturity,  care  b 
taken  that  a  due  proportion  of  each  b  suffered 
to  remain.  As  soon  as  the  seed  capsules  are  set, 
the  male  plants  are  pulled  up,  thus  allowing  a 
freer  ^>ace  for  the  female  plants  wherein  to  per- 
fect their  seeds. 

Wild  Spinach^  or  English  Mercury^  or  Good 
King  Harry^  (chenopodiwn  bonus  Hmricus.) 
Thb  plant,  which  has  obtained  so  many  names. 
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grows  wild  on  a  loamy  8oil,  and  may  be  found 
on  way-sides  and  among  ruins  in  many  parts  of 
England.  The  stalks  rise  to  the  height  of  afoot 
and  a  half;  they  are  upright,  thick,  and  striated, 
and  covered  with  a  whitish  powder,  which  is 
likewise  found  on  the  under  side  of  the  leaves. 
These  are  arrow-shaped,  and  lather  large  for  the 
size  of  the  plant.  The  flowers,  of  a  yellowish 
green  colour,  grow  upon  close  spikes;  they  ap- 
pear in  June  and  July,  and  in  August  the  seeds 
come  to  maturity.  This  plant  is  a  perennial, 
and  may  be  propagated  by  seeds  or  by  offsets 
from  the  root.  When  young,  both  the  stem  and 
the  leaves  are  succulent,  the  former  being  used 
as  an  asparagus,  and  the  latter  as  a  spinach. 

Lincolnshire  is  the  part  of  England  where  it 
is  most  in  request,  and  where  it  is  cultivated  and 
preferred  to  the  common  spinach.  It  is,  how- 
ever, more  nearly  in  a  state  of  nature  than  the 
latter  plant,  and  therefore  cannot  accommodate 
itself  to  differences  of  soil  and  situation. 

The  superior  docility  of  a  plant  which  has 
been  long  under  cultivation,  and  which  has  tra- 
velled or  borne  changes  of  soil  and  climate  in  a 
growing  state,  is  very  apparent  to  those  who  at- 
tempt to  rear  wild  plants  in  situations  where 
they  are  not  indigenous.  This  fact  is  so  impor- 
tant a  feature  in  the  natural  history  of  pl^ts, 
that  it  is  not  perhaps  sufficiently  pointed  out  or 
explained  In  books  treating  on  these  subjects. 
It  is  a  very  natural  result,  which  on  considera- 
tion should  not  excite  surprise,  that  a  wild  plant, 
which  has  been  from  time  immemorial  produced 
on  the  same  spot,  and  has  there  accommodated 
itself  solely  to  the  circumstances  of  that  spot, 
should  re^se  to  grow  in  any  other  situation 
where  the  circumstances  are  not  precisely  simi- 
lar. It  is  upon  this  principle  that  the  mountain 
berry  will  not  flourish  upon  the  champaign 
country,  and  that  the  sweetest  flowers  of  the 
woodlands  refuse  their  odour  to  the  parterre.  In 
like  manner,  **  good  king  Harry,"  which  makes 
a  very  estimable  spinach  or  asparagus  in  its  na- 
tive country,  might  make  but  a  very  sorry  one 
if  removed  to  a  place  where  it  b  not  indi- 
genous. 

New  Zealand  Spinach^  (tetragonia  expansa^) 
so  called,  because  it  was  found  growing  wild  on 
the  shores  of  New  Zealand  when  Captain  Cook 
first  touched  at  that  island.  Although  the  na- 
tives made  no  use  of  this  plant  as  an  esculent, 
the  naturalists  who  accompanied  the  expedition 
were  induced  to  recommend  it  as  a  vegetable 
which  might  be  safely  eaten,  since  its  appearance 
and  general  characteristics  were  so  similar  to  the 
ehenopodium.  On  trial,  it  was  found  to  be  both 
agreeable  and  wholesome.  Sir  Joseph  Banks 
brought  it  into  culture  in  England  in  1772,  and 
it  has  subsequently  been  found  to  be  a  much 
more  hardy  and  valuable  plant  than  was  at  first 
8urxK>sed.  It  was  at  first  treated  as  a  green-house 


plant;  but  now  grows  freely  in  the  open  garden, 
and  indeed  seems  already  to  have  natanliied 
itself  in  the  south-west  of  England.  A  writer, 
from  Exmouth,  observes,  in  the  Gardeners  Ma- 
gazine for  February,  1829,  ^^  the  NewZedud 
spinach  b  quite  a  weed  with  us,  as,  whereTcr  it 
Ims  once  grown,  plants  rise  spontaneously,  eren 
when  the  seeds  have  been  wheeled  out  with  the 
dung  in  the  winter,  and  again  brought  in  as 
manure  in  the  spring.  I  have  now  a  full  supply 
of  it  in  my  old  pink  bed."  This  spinach  has 
an  advantage  over  the  common  sort  under  culti- 
vation, in  producing  an  abundance  of  hu^  and 
succulent  leaves  during  the  hot  weather,  when 
the  latter  plant  runs  almost  immediately  to  seed, 
and  produces  little  or  nothing.  It  is  likewise 
milder  in  flavour,  and  of  so  rapid  growth,  that 
a  bed  with  about  twenty  plants  is  sufficient  for 
the  daily  supply  of  a  la^  family. 

Though  by  some  called  a  biennial,  this  spinach 
is  an  AtiniiAl  in  our  climate.  The  stem  has  no* 
merous  thick  and  strong  branches,  somewhat 
procumbent  for  the  greater  part  of  their  length, 
but  raised  at  the  points.  The  leaves  are  fl«hy 
and  succulent,  three  or  four  inches  long,  of  a 
dark  green  on  the  under  part,  but  of  a  paler 
colour  on  the  surface,  on  which  the  midrihs  and 
nerves  are  strongly  marked.  They  are  triangu- 
lar, or  rather  of  an  elongated  heart-sh^^e,  having 
the  angles  at  the  base  rounded,  and  Uie  ^x 
sharp  and  extended.  The  flowers  are  small,  and 
of  a  yellowish  green  colour;  they  appear  in 
August  and  September.  The  whole  plant  is 
thickly  studded  with  minute  aqueous  tubercles; 
a  peculiarity  likewise  to  be  found  in  some  spe- 
cies of  atriplez  and  ehenopodium. 

In  six  weeks  after  sowing,  some  of  the  learw 
of  the  plants  are  fit  for  gathering.  These  are 
pinched  off,  and  not  torn  from  the  branches. 

Thb  plant  has  been  likewise  found  growing 
on  the  Tonga  islands;  and  Thumbeig  discoreied 
it  of  spontaneous  growth  in  Japan. 

New  Zealand  spinach  is  remarkable  as  being 
almost  the  only  native  of  the  isles  of  AusUalasb 
which  has  been  found  worthy  of  a  place  in  the 
kitchen-gardens  of  Europe. 

AsPAA^QVSy  (a.  qfflcinalis.J  The  name  is  de- 
rived fix)m  the  Greek  word  tparanOy  (to  tear) 
on  account  of  the  strong  prickles  with  which 
some  of  the  species  are  furnished.  Natural 
hmWy Asphodelem.  Hexandria  numogymoylm. 

It  b  found  a  native  plant  on  the  sea  shores  of 
Britain,  and  has  been  long  cultivated  as  a  fa- 
vourite v^^etable.  This  plant  was  much  esteemed 
both  by  the  Greeks  and  Romans.  It  ia  mttf** 
praised  by  Cato  and  Columella;  and  Pliny  men- 
tions a  sort  which  grew  near  Ravenna,  a  deep 
sandy  district,  three  shoots  of  which  weighed  a 
pound. 

Aapamgus  has  a  perennial  root  and  annual 
•talks.    The  root  b  fleshy  and  sacculent,  corn- 
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posed  of  round  knobs,  whidi  are  united  together 
iBto  a  kind  of  tuber.  This  is  seated  deep  in  the 
gnmndy  and  is  not  liable  to  be  much  afiBscted  by 
the  winter  frosts.  From  this  root,  which  con- 
tMDS  torions  or  eyes  somewhat  analogous  to  those 
m  the  tuber  of  the  potato,  the  stems  rise  up  in 
the  early  part  of  the  spring,  and  are  cut  for  use 
iHien  only  a  few  inches  abore  the  ground.  The 
iboot  of  an  asparagus  grows  only  from  the  ex- 
tremity, and  works  or  yegetaies  from  the  centre, 
and  not  from  the  surfi^e  as  in  trees.  Thus  it 
pQ^Ms  up  through  the  soil  in  one  mass.  The 
kanches^  which  lie  so  thick  together,  safe  and 

>  veil  protected  under  their  scaly  leares,  soon  begin 
to  be  dereloped,  and  aro  drawn  out  until  the 
wbolepla&t,  with  its  numerous  thread-like  leases, 
anmes  very  much  the  character  of  a  larch  tree, 
knag  its  miniaturo  parts  mora  light  and  eie- 
|Bit,and  the  colour  of  a  moro  lively  green.  The 
iowos,  which  wave  in  graceful  panicles,  are  of 
t  ydlow  hne,  and  of  a  fragrant  smell.  They 
•re  followed  by  round  berries  of  a  bright  orange- 

■;      ttd. 

The  bead  of  the  young  shoot  of  asparagus  ib 

I  edible  just  as  fiur  as  the  part  which  is  to  flower 
extends;  and  thus  one  who  eats  a  head  of  aspar- 
agos  eats  in  that  little  space  the  rudiments  of 
■any  hundreds  of  branches  and  many  thousands 
flf  leaT^ 

A^Miacnis  ia  distinguished  into  two  varieties, 
tbe  red  and  the  green :  the  first  is  a  larger  kind, 
growing  fuller  and  closer;  though  handsomer  in 
appeaiBDce,  it  is  not  considered  of  so  good  a 
flarour  as  the  green.  In  consequence  of  its 
bcii^  more  showy,  it  is,  however,  held  in  greatest 
oteem  with  market-gardeners.  This  kind  has 
been  cultivated  with  great  success  in  soils  con- 
sistiBg  of  little  else  than  sea  sand,  dressed  annu- 
ally with  aea-weed;  and  by  attending  to  this 
mode  of  culture  it  is  probable  that  asparagus 
night  be  reared  on  many  spots  on  the  coast, 
that  will  hardly  produce  any  other  vegetable. 

A  laige  quantity  of  asparagus  is  raised  for  the 
London  market.  Battersea,  Mortlake,  and  Dept- 
Ibid,  at  each  of  which  places  the  soil  is  hght  and 
friable,  are  Uie  chief  localities  for  its  cultivation. 
The  breadth  of  land  in  asparagus-beds,  in  the 
parish  of  Mortlake  alone,  is  estimated  to  be  nearly 
a  hundred  acres;  one  of  the  principal  growers 
having  sometimes  forty  acres  imder  thb  crop. 
The  largest  cultivator  in  Deptford  has  eighty 
acR8  entirely  laid  out  in  asparagus  beds. 

Although  the  natural  soil  of  this  plant  is  poor 
and  light,  beds  for  asparagus  can  scarcely  be  too 
highly  manured,  since  its  good  quality  depends 
on  the  quickness  of  its  growth,  which  is  accel- 
erated by  richness  of  soil.  It  is  propagated  by 
seed,  which  is  sown  broad-cast  in  spring;  and  at 
the  same  period  of  the  ensuing  year  the  yoimg 
plants  are  transplanted  to  beds  prepared  for  their 
Twaeption,  and  where  they  are  allowed  to  remain 


three  or  four  years  before  the  tender  shoots  are 
cut  for  use.  When  these  are  from  two  to  four 
inches  above  the  ground,  they  are  cut  two  or 
three  inches  below  the  surface.  In  cutting,  care 
is  taken  to  leave  to  each  plantule  or  stool  one  or 
two  shoots,  to  grow  up  into  flower  and  seed,  or 
otherwise  the  roots  would  perish.  Under  good 
culture,  the  same  plants  will  continue  to  furnish 
annual  crops  during  twelve  or  fourteen  years. 
It  is  estimated  by  a  practical  gardener  that  five 
square  poles  of  ground,  planted  with  sixteen 
hundred  plants,  vrill  yield,  during  the  season, 
from  six  to  eight  score  heads  daily. 

Asparagus  contains  little  nutriment,  but  it  is 
a  mild  vegetable,  and  pleasant  to  the  taste. 
Its  culinary  preparations  are  few,  its  very  deli- 
cate flavour  rather  being  deteriorated  than  im- 
proved by  other  adjimcts. 

The  Artichokb,  (cynara  gcolymus.J  This 
plant  belongs  to  a  well  marked  natural  family, 
the  ComposUcBy  and  the  Syngenesia  aqualis  of 
Linnieus,  aU  the  species  of  which  are  character- 
ised by  the  adhesion  of  their  anthers  forming  a 
tassel  or  button-shaped  mass,  as  in  the  thistle, 
daisy,  dahlia,  crysanthemum,  8ic,  The  form  of 
the  artichoke  most  nearly  resembles  that  of  the 
thistle.  The  name  is  supposed  of  Arabic  origin, 
the  plant  being  called  in  that  language  khar- 
cMof. 

The  artichoke  is  evidently  not  indigenous  to 
Britain,  but  is  probably  a  native  of  some  of  the 
warmer  parts  of  the  temperate  zone,  and  is  sup- 
posed to  be  indigenous  to  the  countries  which 
bound  the  Mediterranean,  as  well  as  to  the  islands 
which  are  situated  in  that  sea. 

Like  sea-kale,  it  is  naturally  a  maritime  plant, 
or  at  least  one  which  thrives  best  on  soils  where 
there  is  a  mixture  of  saline  or  alkaline  matter. 
It  does  not,  however,  flourish  on  the  same  sandy 
shore  with  the  former  plant,  its  most  genial  soil 
being  that  in  which  there  is  a  mixture  of  peat,  or 
0  ther  decayed  marshy  vegetable  matter.  No  where 
does  the  artichoke  arrive  at  greater  perfection 
than  in  the  Orkney  islands,  and  this  successful 
culture  is  said  to  be  consequent  on  the  plentiful 
supply  of  sea  weed  with  which  the  ground  is 
annually  dressed. 

Beckmann  made  very  laborious  researehes  to 
ascertain  the  positive  antiquity  of  the  artichoke. 
These  discussions  are,  however,  more  curious 
than  interesting.  A  commentator  of  Dioscor- 
idcs,  Hermolaus  Barbarus,  who  died  in  1494,  re- 
lates that  this  vegetable  was  first  seen  in  the 
Venice  garden  in  1473,  at  which  time  it  was 
very  scarce.  A  few  years  previous  to  that  time 
it  was,  however,  an  object  of  cultivation  in  other 
parts  of  Italy.  It  was  introduced  into  Franco 
at  the  beginning  of  the  sixteenth  century,  and 
not  many  yean  afterwards,  during  the  reign  of 
Henry  VIII.,  was  first  transplanted  into  our 
gardens.  In  the  Privv-Purse  expencee  of  this 
2  <) 


Digitized  by 


Google 


306 


HISTORY  OP  THE  VEGETABLE  KINGDOM. 


king  we  find  sereral  entries  regarding  artichokes. 
Thus: — ^''Paied  to  a  servant  of  maister  Tresorer 
in  rewarde  for  bringing  Archeookks  to  the  king's 
grace  to  Yorke  place,  iiij«.  iiijrf.**  A  treatise, 
written  in  the  reign  of  Mary,  on  "the  beet  set- 
tynge  and  keepynge  of  artichokes,"  is  still  pre- 
served in  the  Harleian  library,  of  which  it  forms 
the  645th  number.  Though  in  very  common 
culture  in  this  country  this  plant  is  not  held  in 
as  much  estimation  here  as  on  the  continent. 

The  artichoke  has  large  thick  perennial  roots 
and  annual  stems,  rising  to  three  feet  or  more  in 
height.  The  leaves  are  large  and  pinnatifid,  or 
cut  in  deep,  horizontal,  convex  segments;  these 
are  covered  with  an  ash-coloured  down.  In  the 
midst  of  them  rise  the  upright  stalks,  which 
are  surmounted  by  large,  scaly  heads,  composed 
of  an  involucrum,  having  numerous  oval  leaves 
or  scales,  enclosing  the  florets,  and  placed  on  a 
broad,  fleshy  receptacle;  this,  and  the  lower  part 
or  talus  of  the  scales,  are  the  only  edible  portions 
of  the  plant  used  in  the  early  stage  of  their 
growth,  before  the  central  leaves  of  the  calyx 
are  separated,  or  the  flowers  in  any  way  exposed. 
A  large  portion  of  the  centre  is  occupied  by  what 
is  vulgarly  called  the  choke,  which  consists  of 
the  young  flowers  and  seed -down,  having  the 
appearance  of  bristles  or  prickly  filaments,  and 
firom  which  the  receptacle,  or  bottom,  must  be 
entirely  freed  before  it  can  be  eaten. 

Artichokes  are  most  readily  propagated  by 
offsets  from  the  roots  of  the  old  plants,  from 
which  they  may  be  separated,  and  planted  out 
anew  in  March  or  April,  when  they  have  at- 
tained a  height  of  about  five  inches.  They  will 
produce  a  crop  the  same  year,  but  not  an  abun- 
dant one,  commencing  in  August,  and  continuing 
till  November;  the  second  year  they  will  be  in 
full  bearing,  and  produce  two  months  earlier. 
Thus  by  planting  fresh  offsets  every  year,  a  suc- 
cession of  artichokes  may  be  obtained  from  June 
to  November.  The  old  plants,  however,  will 
continue  productive  for  many  years,  provided 
the  ground  be  annually  manured  at  the  winter 
dressing.  But  although  the  heads  may  be  ob- 
tained from  roots  twenty  years  old,  they  degen- 
erate in  size  and  abundance  with  the  age  of  the 
plant,  and  therefore  it  b  advisable  often  to  renew 
the  plantation. 

The  artichoke  is  one  of  those  plants  most  par- 
tial of  drought.  Once  in  the  17th  century,  and 
again,  about  1739,  most  of  the  artichokes  in 
England  were  destroyed  by  frost,  but  were  re- 
placed from  France.  There  are  three  varieties 
in  cultivation,  the  conical  or  oval,  the  globe 
with  a  large  dusky,  purplish  head;  and  the  dwarf 
globe,  a  smaller  variety,  but  very  prolific. 

The  Cardoon,  (cynara  cardtmculusyj  is  a  na- 
tive of  Candia,  whence  it  was  introduced  into 
England,  but  not  until  more  than  a  century  after 
the  artichoke.    Its  cultivation  has  never,  how- 


ever, been  an  object  of  much  attention  in  Britain, 
where  it  b  considered  of  little  value.  On  the 
continent  this  v^etable  takes  a  higber  niik, 
and  is  much  more  extensively  used.  The  stems 
of  the  young  leaves,  rendered  mild  and  crisp  by 
blanching,  are  the  only  edible  parts  of  thepimt; 
these  are  stewed  or  used  as  an  ingredient  in 
soups  and  in  salads. 

The  cardoon  rery  much  resembles  the  aiti- 
choke  in  appearanoe;  but  it  is  of  a  laiger  and 
more  regular  growth. 

SooRZONSRA  (Hwrwnera  hispamieajy  is  indi- 
genous to  Spain.  It  was  introduced  into  this 
country  some  years  after  the  skirret,  and,  like 
it,  was  formerly  more  cultivated  than  it  is  at 
present.  Its  root  has  not,  however,  the  pecoliar 
sweetness  of  the  latter,  but  is  extremely  delieate, 
and  when  properly  prepared  makes  so  pleMnt 
an  addition  to  the  list  of  culinaiy  regetahles, 
that  it  appears  to  be  unjustly  excluded  from  oar 
gardens.  It  has  shared  the  &te  of  those  Yegei* 
ables  which,  according  to  Bednnann,  hafe  been 
banished  by  fashion;  *'for  this  tyrant, which 
rules  with  universal  sway,  conmiands  the  taste, 
as  well  as  the  smell,  to  consider  as  intoknble 
articles  to  which  our  ancestors  had  a  peeolisr 
attachment." 

Soorzonera  was  first  known  on  account  of  its 
supposed  medicinal  properties,  but  ^ras  afte^ 
wards  cultivated  as  food  in  consequence  of  its 
agreeable  flavour.  It  was  applied  to  this  fim 
purpose,  in  the  middle  of  the  rixtecnth  century, 
in  Spain,  where  it  was  esteemed  as  an  antidote 
to  the  poison  of  a  snake,  called  there  iou^  A 
Moor,  it  is  said,  who  had  learnt  in  Africa  that 
this  plant  possessed  so  valuable  a  property, 
avmled  himself  of  the  knowledge  in  efiW^ 
many  cures  with  the  juices  of  the  lenvss  and 
roots  upon  peasants  who  had,  while  mowing, 
been  bitten  by  these  venomous  reptiles;  but  he 
carefully  concealed  the  plant,  that  he  might  re- 
tain to  himself  all  the  honour  and  the  profit  at- 
tendant on  the  discovery.  He  was,  howerer, 
clandestinely  followed  to  the  mountains,  where 
he  was  observed  to  collect  this  plant,  to  which 
the  name  of  scurzonera,  or  scorzonera,  was  then 
given,  from  the  name  of  the  snake,  the  venom  of 
which  it  was  believed  to  render  mnocuous.  The 
knowledge  was  quickly  disseminated.  P«^ 
Cannizer  transmitted  the  plant,  togethtf  with  a 
drawmg  of  it,  to  John  Oderick  Melchion,  phy- 
sician to  the  queen  of  Bohemia;  and  he,  in  his 
turn,  lost  no  time  in  sending  it  to  Matthioli, 
who  had  not  any  previous  knowledge  of  the 
plant.*  Soon  afler  this  Nichohw  Monardes  pub- 
lished a  tract,  in  which  the  particular  ^*^ 
these  roots  was  panegyrized.  It  is  probable  m 
in  Spain  their  adaptation  as  an  edible  s^bstonce 
was  likewise  first  discovered ;  and  thence,  abou 

♦  Matthloli  Epietol.  MedidtaaL 
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the  beginning  of  the  seventeenth  centmy,  it  was 
introdooed  into  France.  The  author  of  *^  Le 
Jardinier  Francois,**  who  was  a  practical  as  well 
as  theoretical  gardener,  asdgns  to  his  own  exer- 
tiooM  its  first  cnhiTation  in  the  French  gardens. 
Seoraonera  is  at  present  much  more  nsed  on  the 
eontiiient  than  in  this  country;  its  medicinal 
Tirtnas  mn  now,  howeyer,  bnt  little  regarded. 

This  plant  is  a  hardy  perennial,  with  a  stem 
from  two  to  three  feet  long,  and  having  yellow 
Bowers^  which  continne  to  bloom  from  June  to 
Angnst.  The  lower  leaves,  which  are  linear  and 
pointed,  are  about  eight  or  nine  inches  in  length. 
The  root  is  thin  and  spindle-shaped,  covered 
with  a  dark  brown  skin,  but  white  within,  and 
containing  a  milky  juice. 

Though  the  plants  are  perennial,  producing 
ifets  from  the  crown  of  the  root,  it  is  better  to 
pvpagate  from  seeds,  in  the  same  manner  in 
^dch  canota  are  cultivated,  since  the  ofisets  de- 
genetate  from  year  to  year,  both  in  size  and 
^■ality.  The  roots,  like  those  of  parsnips,  re- 
BMin  uninjared  in  the  groimd  throughout  the 
winter,  and  till  they  begin  to  put  out  fresh 
leaves  in  the  ^ring.  The  whole  plant  is  some- 
what bitter.  To  divest  the  roots  of  that  quality, 
they  are  scraped,  and  then  steeped  in  water  pre- 
vioiisly  to  their  being  made  to  undergo  any  cu- 
Usary  process. 

Lbttdcb  Claduea  MoHtaJ.  This  plant  also 
belsDgs  to  tiie  fiimily  composite.  It  is  a  hardy 
anniial,  introdnced  into  English  gardens  in  1562, 
Iwt  from  what  country  is  unknown.  Some  con- 
sider it  derived  from  one  of  the  three  species  na- 
tive to  Britain,  most  probably  from  lattuca  vi- 
nes,  which  it  closely  resembles. 

The  leaves  are  large,  milky,  frequently 
^'liiikied,  pale  green,  but  varying  in  form  in  the 
■ameroiis  varieties.  The  general  name  laetuea 
^  dCTiTod  from  the  milky  juice  which  it  contains. 
Hiis  joioe  possesses  a  slightly  imrcotic  principle, 
widch  is  in  general  elaborated  only  in  small 
qm^UsB  doHng  the  eariy  stages  of  the  plant, 
bat  increases  greatly  as  that  advances  towards 
iswering.  This  juice  is  very  bitter,  and  when 
it  becomes  abundant,  the  plant  ceases  to  be  use- 
fiiL 

The  absolute  quantity  and  strength  of  the 
e|aate  portion  of  the  juice  most  probably  varies 
both  with  the  variety  of  the  plant  and  vrith  the 
soQon  which  it  is  produced.  In  the  strong- 
scttted  wild  lettuce  (laOuea  virosa)  the  narco- 
tic juice  is  so  abundant,  and  so  acrid  in  itself,  or 
so  mixed  vrith  other  acrid  principles,  as  almost 
to  bring  the  plant  within  the  class  of  vegetable 
poisons. 

The  narooUc  principle  of  lettuce-juice  has  been 
long  frmiliariy  known.  It  is  only  very  recently, 
however,  that  this  juice,  inspissated,  or  the  ex- 
tnct  of  lettuce,  has  found  a  place  among  our 
pharmaeentie  preparations,  under  the  name  of 


LachicariuM.  It  is  supposed  to  possess,  though 
in  an  inferior  degree,  the  virtues  of  opium,  with- 
out producing  the  same  deleterious  effects ;  and 
therefore  it  is  held  that  it  may  be  safely  admin- 
istered in  cases  where  the  more  powerful  medi- 
cine is  not  desirable,  or  even  admissible. 

As  soon  as  the  flower-stems  have  attained  a 
considerable  size  and  height,  but  before  the 
flowers  begin  to  expand,  a  portion  of  the  top  in 
cut  off  transversely.  This  operation  is  performed 
when  the  sun  has  excited  the  plants  into  power- 
ful action.  The  milky  juice  quickly  exudes 
from  the  wound,  while  the  heat  of  the  sun  ren- 
ders it  immediately  so  visdd,  that  it  does  not 
flow  down  in  a  fluid  state,  but  concretes  around 
the  part  whence  it  issues,  forming  a  brownish 
scale,  about  the  size  of  a  sixpence.  When  it  has 
acquired  the  proper  consistence  it  is  removed, 
and  as  the  inspissated  juice  closes  up  the  extre- 
mities of  the  divided  vessels,  it  is  necessary  to 
cut  off  another  small  piece  of  the  stem;  this 
causes  the  escape  of  the  juice  again,  and  another 
scale  is  formed.  The  same  process  is  repeated  as 
long  as  the  weather  is  fovourable,  or  the  plant 
will  yield  any  juice. 

Under  so  variable  an  atmosphere  as  that  of 
Britain,  a  crop  of  this  kind  must  be  precarious, 
unless  in  those  places  where  there  is  generally  a 
week  or  two  of  settied  drought  about  the  warmest 
period  of  the  year,  and  where  the  cultivator  has 
sufficient  local  knowledge  for  enabling  him  to 
time  the  state  of  his  plants  accordingly.  Mr 
Henderson,  the  Brechin  cultivator,  an  intelligent 
and  experienced  horticulturist,  states,  that  in 
favourable  years  the  lettuce-opium,  notwith- 
standing the  trouble  of  collecting  it,  is  mucli 
more  profitable  than  any  other  crop  that  comes 
to  maturity  in  so  short  a  time,  upon  the  same 
breadth  of  land. 

Turner  mentions  the  lettuce  as  being,  in  1652, 
not  a  rare  or  recenUy  cultivated  plant,  but  one 
with  which  the  public  generally  had  been  long 
fisuniliar.  In  the  privy-purse  expenses  of  Henry 
VIII.,  in  1590,  we  find  that  the  gardener  at 
York  Place  received  a  reward  for  bringing  "let- 
tuze"  and  cherries  to  Hampton  Court.  Al- 
though it  cannot  now  be  definitely  ascertained 
when  or  how  this  plant  was  first  introduced  into 
England,  we  are  no  doubt  indebted  for  some  of 
its  varieties  to  the  Greek  islands.  The  Cos  let- 
tuce, as  its  name  indicates,  is  a  native  of  the 
island  of  Cos,  and  was  most  probably  brought 
thence  into  this  country. 

The  culture  of  this  plant  is  so  simple,  and  it 
re<|uires  so  littie  space,  that  a  garden  of  the  most 
humble  dimensions  is  seldom  found  without  hav- 
ing a  small  nook  appropriated  to  this  cooling  and 
agreeable  vegetable.  There  are  many  varieties 
of  the  lettuce,  very  nearly  twenty  being  enu- 
merated as  objects  worthy  of  garden  culture,  and 
each  of  them  differing  somewhat  in  colour,  shapes 
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or  some  other  clrcainstAnce  attending  its  growth. 
TheBe,  however,  may  all  be  ranged  under  two 
distinctive  heads,  the  ooi  and  the  cabbage  lettnce. 
The  former  grows  upright,  and  its  leaves  are  of 
an  oblong  shape ;  the  latter  has  rounder  leaves 
folded  together,  and  forming  a  low,  fiill  head, 
spreading  out  close  to  the  ground.  When  in 
perfection  for  gatherini?,  the  leaves  of  both  sorts 
are  lapped  one  over  the  other  in  a  compact,  close 
order,  forming  what  is  usually  called  the  hearty 
the  inner  part  of  which,  being  thus  excluded 
from  light  and  air,  becomes  nearly  white.  This 
natural  blanching  is  often  assisted  by  artificial 
means,  and  when  the  inner  leaves  begin  to  dose, 
the  outer  ones  are  tied  round  them  with  a  piece 
of  battJ^  The  blanching  prevents  the  formation 
of  the  bitter  or  acrid  principle,  which  is  very 
perceptible  in  all  the  varieties,  if  allowed  to  re- 
main in  the  ground  and  complete  their  growth, 
when  the  leaves  expand  and  the  flower-stalk 
begins  to  ascend. 

Lettuce  being  a  hardy  and  free  growing  plant, 
may  be  obtained  early  in  the  season,  if  sown  in 
a  warm  border,  and  protected  from  the  frost 
during  the  night.  For  early  use  the  cabbage  is 
the  best,  as  in  that  stage  it  is  more  delicate  in 
flavour  than  the  other ;  but  when  both  have  ar- 
rived at  maturity,  the  cot  is  the  most  succu- 
lent. 

Endive  (ckhorium  encUviaJ,  is  aoundantly 
cultivated,  if  not  found  wild,  in  China  and  Ja- 
pan ;  and  thus  the  accounts  that  describe  it  as  a 
native  of  those  countries,  and  as  having  been  im- 
ported into  the  West  about  the  early  part  of  the 
sixteenth  century,  have  probability  on  their  side. 
Few  particulars  of  the  history  of  this  plant  are, 
however,  known. 

It  b  a  hardy  annual,  producing  a  great  stock 
of  leaves  from  the  crown  of  the  root.  These 
leaves  are  large,  smooth  on  the  surface,  but  much 
divided  into  lobes,  and  toothed  at  the  edge.  The 
flowering  stem  rises  to  the  height  of  about  two 
feet,  and  the  flowers,  which  are  of  a  pale  blue 
colour,  bloom  in  July  and  August.  Like  the 
lettuce,  its  leaves  are  used  as  an  edible  before  its 
flowering  stem  begins  to  ^pear.  These  leaves 
are  very  harsh  and  bitter  when  exposed  to  the 
air;  they  are  therefore  blanched,  and  if  this  be 
properly  performed,  they  become  crisp  and  ten- 
der, and  retain  only  an  agreeable  bitterness. 
Endive  may  be  blanched  for  use  by  tying  the 
leaves  together,  by  earthing  up  the  plants,  or  by 
covering  them  with  pots.  By  judicious  culture 
and  a  succession  of  sowing,  endive  may  be  ob- 
tained during  autumn,  winter,  and  spring.  It  is 
considered  a  valuable  salad  at  a  time  when  few 
other  vegetables  are  furnished  for  the  table;  and 

*  The  material  of  RoMia  matting,  made  from  the  in- 
ner bark  of  the  lime  tree,  and  which  is  a  well  known 
esaential  in  kltohen-gardens. 


it  also  serves  as  an  ingredient  in  some  other  ea* 
Unary  preparations. 

SuoooRT,  Chioobt,  or  Wild  Enditb  (dAh 
rium  intybusj.  There  is  little  doubt  that  the 
acAorttim,  as  mentioned  by  Theophra8tiu,inQse 
among  the  ancients,  was  the  wild  endive,  mce 
the  names  by  which  this  plant  is  known  in  all 
the  languages  of  modem  Europe  are  merely  cor- 
ruptions of  the  original  Greek  word;  while 
there  are  difierent  names  in  different  countiiei 
for  the  garden  endive. 

Succory  is  a  hardy  perennial  plant,  not  un- 
commonly growing  about  the  edges  of  fidds,  m 
those  parts  of  England  where  the  sub-aoil  n 
lime.  It  will  bear  all  the  varieties  of  dimitein 
Europe,  being  cultivated  frx>m  Italy  to  St  Be- 
tersburgh.  This  plant  has  a  strong  and  Miy 
root ;  the  leaves  have  some  resemblance  to  thme 
of  endive,  differing  only  in  being  narrower,  moie 
feathery  at  the  edges,  and  having  the  mid-rib 
beset  with  hairs.  The  flowering  stem  rises  nmch 
higher,  sometimes  attaining  to  Ave  feet  in  height; 
the  flowers  are  like  those  ^f  the  garden  plant  m 
appearance,  as  well  as  in  time  of  blooming. 

This  plant  is  not  much  valued  or  culti\^  in 
Britain.  On  the  continent  it  is  held  in  grater 
esteem,  and  is  used  as  an  edible  vegetable  in  a 
variety  of  ways. 

Botii  in  France  and  England  sucooiy  has  oc- 
casionally been  cultivated  as  food  for  cattle;  it 
is  in  a  proper  state  for  this  purpose  justis  it  is 
coming  into  flower. 

The  root  of  this  plant  is  used  as  a  snbstitatf 
for  coffee ;  and  it  is  sometimes  considered  supe- 
rior to  the  exotic  berry.  In  numy  parts  of  H<J- 
land  and  Germany  this  prepared  root  is  nied  in 
large  quantities,  either  alone  or  mixed  with  coffK} 
by  those  who  cannot  afford  to  indulge  in  tiie 
latter  luxury  in  its  genuine  state.  Indeed,  it 
has  been  very  recently  introduced  into  this  coun- 
try as  an  addition  which  much  improves  the  fla- 
vour of  coffee;  but  where  economy  is  not  the 
consideration,  it  is  not  likely  to  gain  mnch  e^ 
teem.  The  succory  root,  when  applied  to  this 
purpose,  is  merely  cut  in  pieces,  and  saffidently 
dried  to  admit  of  its  being  easily  ground. 

Rhubarb  (rhevm)^  belongs  to  the  natnnl 
fasoSly pofygcmem^  and  the  class  mmeandrH,^ 
order  monogynia  of  Linnaeus.  Of  this  well 
known  plant  there  are  several  varieties.  Ihe 
petioles  of  rhubarb  have  a  pleasant  acidity ;  these, 
when  peeled  and  cut  into  pieces,  form  no  un- 
worthy substitute  for  fruit  in  q)ring  tarts;  to 
furnish  a  supply  for  which  this  plant  is  now 
laigely  cultivated  in  the  vicinity  of  the  metro- 
polis. 

Several  species  of  rheum  are  cultivated  inEny- 
land.  The  rtwt  of  the  true  rhubarb  (rkamfo^' 
matum)  is  well  known  as  a  medicinal  drug,  and 
for  that  purpose  has  long  been  imported  fr<wj 
the  Levant,  though  the  particular  phmtof  ^»i«' 
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it  wiB  Hie  root,  was  not  ascertained  until  1758, 
m\mk  it  was  first  introduced  and  cultirated  in 
this  country  by  Dr  John  Hope.  It  is  a  native 
of  some  parts  of  Tartary,  where  the  physical 
chsncters  of  the  climate  are  well  adapted  for 
the  perfecting  of  its  root,  the  properties  of  which 
are  very  finntly  retained  in  countries  where  the 
season  of  dormant  regetation  is  humid.  This 
plant  is  of  Tery  handsome  appearance.  Its  beau- 
tifbl  pafanate  leares  distinguish  it  from  the  other 
ipedes;  but  as  the  parts  used  for  culinary  pur- 
poses, the  footstalks  of  the  radical  loaves,  are 
mudi  smaDer  than  those  of  the  other  kinds,  it  b 
not  in  general  cultivation. 

Mml  RkiAarhy  (rkeum  rhapwatcum,)  is  also 
a  native  of  Asia,  but  of  what  particular  part  is 
■ot  known,  neither  is  the  time  of  its  introduction 
isoertttned;  we  find  it  mentioned  by  Tusser  so 
iBzfyas  1573^ as  being  then  cultivated  in  England. 
ThA  leaves  of  this  species  are  blunt  and  smooth, 
with  red  veins;  the  footstalks  have  also  a  red 
tinge,  they  have  a  groove  or  furrow  on  their  upper 
odes,  and  are  rounded  at  the  edges. 

The  ^fMd  Rkubarby  (rheum  hybridum^)  is 
t  nad  ve  of  more  northern  parts  of  Asia  than  the 
others,  and  is  of  more  recent  introduction  into 
Britain.     It  was  first  cultivated  in  this  country 
by  Dr  Fotheigill  in  1778,  but  it  did  not  eome 
mto  general  use  as  a  culinary  vegetable  till  sev- 
oal  years  after,  having  been  introduced  in  our 
kitdienr-gardens  for  this  purpose  about  thirty 
ytsta%  back.    Thb  plant  is  of  a  much  more  lively 
green  than  the  former  species.    The  leaves  are 
afightly  heart-shaped  and  very  laige,  being,  in 
bvomable  soils  and  under  good  culture,  some- 
times as  much  as  four  feet  in  length,  including 
the  footstalk.    In  the  Gardener's  Magazine  for 
Febtnary,  1829,  we  find  a  notice  of  a  plant  of 
this  qwdes,  the  leaves  of  which  attained  to  great 
dincBsions.    One  leaf  being  cut,  with  its  petiole, 
was  found  to  weigh  four  pounds.    The  circumfer- 
enee  of  the  leaf,  not  including  its  foot-stalk,  mea- 
toied  twenty-one  feet  three  inches;  its  diameter, 
three  feet  ten  inches;  length  of  leaf,  including 
the  petiole,  five  feet  two  inches,  and  length  of 
peti<^  one  foot  four  inches.    The  stalks  of  the 
hybrid  are  much  more  succulent,  as  well  as 
Itfger,  than  those  of  the  monk  rhubarb,  which, 
therefore,  cause  it  to  be  the  preferable  species  for 
coltiTBtion,  although  rheum  tmdulatum,  called 
by  gardmers  Buck's  Rh.,  and  the  Elford  Rh., 
bsi  been  found  the  finest  in  flavour. 

Rhubarb  is  very  easily  cultivated,  and  though 
it  oecupies  much  space,  the  produce,  under  pro- 
per treatment,  is  very  considerable.  The  petioles 
obtained  ficom  it  will  furnish  a  greater  supply  of 
BMterial  for  tarts  than  the  fruit  of  either  apple 
ff  gooseberry-trees  occupying  an  equal  breadth 
of  ground.  It  may,  therefore,  be  considered  as 
a  good  plant  for  the  cottafi;e  garden,  more  es- 
pecially as  it  comes  into  productive  bearing  in 


the  earliest  spring,  a  time  when  fresh  fruit  can- 
not be  obtained. 

New  plantations  may  be  raised  cither  by  sow- 
ing the  seeds  or  parting  the  roots.  The  latter  is 
not,  however,  an  eligible  mode  of  culture.  As 
in  most  cultivated  plants,  the  produce  of  a  sucker 
is,  when  it  has  to  make  its  own  root,  always  in- 
ferior in  vegetative  power  to  that  which  is  ori- 
ginally from  the  seed,  and  vigorous  vegetation 
is  the  quality  most  sought  for  in  rhubarb;  the 
flowering  stems  should  be  removed,  except  in 
such  plants  as  may  be  wanted  for  s^.  If  the 
seeds  are  sown  in  spring,  the  plants  will  be  ready 
for  planting  out  in  autumn,  and  will  come  up 
strong  enough  for  use  the  next  spring,  after  which 
the  plantation  will  last  for  many  years.  The 
plants  of  the  hybrid  kind  require  from  two  feet 
and  a  half  to  three  feet  of  space  for  each,  and 
those  of  the  other  species  about  a  foot  less;  but 
the  superior  produce  of  the  former,  under  fa- 
vourable circumstances,  will  more  than  compen- 
sate for  the  greater  breadth  required. 

Angelica,  (angelica  archangeliea^J  is  occa- 
sionaUy  to  be  found  native  in  cold  and  moist 
places  of  Scotland;  but  it  is  more  abundant  in 
countries  farther  to  the  north,  as  in  Lapland  and 
Iceland.  This  plant  was  formerly  much  more 
in  repute  than  it  is  at  present.  It  may  be  in- 
ferred from  its  common  name  of  angelica,  as 
well  as  from  another  name,  ^'The  Holy  Ghost," 
which  was  sometimes  given  to  it,  that  supersti- 
tious virtues  were  imputed  to  it.  The  chief  of 
these  virtues  was  driving  away  the  pestilence, 
for  which  general  cleanliness  has  proved  to  be  a 
better  preventive  than  all  the  charms  which  ever 
were  named. 

Its  stem  was  formerly  blanched  and  eaten  like 
celery,  but  the  use  of  this  plant  in  the  present 
day  as  an  English  edible  is  mostly  confined  to 
confectionary,  for  which  purpose  the  young  and 
tender  stalks  are  candied.  The  roots,  seeds,  and 
leaves,  are  sometimes,  though  not  very  com- 
monly in  modem  practice,  used  in  medical  pre- 
parations. The  whole  plant  is  highly  aromatic. 
In  Lapland  the  inhabitants  consider  the  stalks 
of  angelica  as  a  great  delicacy.  These  are 
gathered  before  flowering;  the  leaves  being  strip- 
ped off  and  the  peel  removed,  the  remainder  is 
eaten  with  much  relish.  This  is  a  favourite 
plant  with  the  Laplanders,  who  have  given  so 
many  names  to  it,  according  to  the  different 
stages  of  its  growth,  as  to  occasion  much  con- 
fusion to  a  stranger. 

Sorrel,  (rumex  acetosa.)  An  indigenous 
perennial  plant,  very  common  in  meadows  and 
moist  places.  The  root  leaves  have  long  foot- 
stalks, are  narrow  shaped,  blunt,  and  are  marked 
with  two  or  three  laige  teeth  at  the  base :  the 
upper  leaves  are  sessile  and  acute.  There  are 
several  varieties  of  this  species;  the  broad-leaved 
is  the  most  succulent. 
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The  French  torrel,  or  round  leaved^  is  the 
rumsx  acuUUus,  with  somewhat  hastate  blunt 
leaves,  cultivated  in  gardens. 

Both  sorts  are  used  in  soups,  sauces,  and  salads; 
and  by  the  French  and  Dutch  as  a  spinach. 
The  succulent  stalks  may  also  be  used  like  those 
of  rhubarb  for  tarts. 


CHAP.  XXXIII. 

LKGUMINOVS  PLANTS, — ^THE  PEA,  BEAN,  KIDNEY- 
BEAN,  VETCH,  LENTIL,  LUCERN,  CLOVER,  &C. 


117. 


There  is  a  great  variety  of  most  important 
plants  which  have  been  grouped  under  the  na- 
tural    fiunily    Leguminoaas* 
The  form  of  Uie  corolla  called 
papilianaceouiy  from  its  shape 
resembling  a  butterfly,  char- 
acterises a  large  number,  as  the 
pea  tribe;  and    the   pinnate 
leaves  and  pods  include  the 
remainder, as  the  mimo6ie,and 
similar  shrubs.  Though  there 
is  thus  a  marked  resemblance 
in  structure,  yet  the  fiunily  in- 
cludes plants  possessing  very  opponte  properties, 
Bome  being  bland  and  nutritious,  as  the  pea,  bean, 
and  others  of  the  same  tribe;  while  others  are  pur- 
^tive,  emetic,  and  otherwise  highly  stimulating 
to  the  animal  system.    As  objects  of  ornament 
many  are  possessed  of  unrivalled  beauty;  such, 
among  the  trees  and  shrubs,  are  the  laburnum, 
robinia,  cytisus,  and  amorpha;    among  hardy 
climbing  plants  the  fiur-famed  glycone  of  China, 
and  its  sister  of  North  America,  with  the  num- 
erous more  lowly  herbaceous  fiunilies  of  vida 
and  lathyrus;  the  numerous  kinds  of  lupines  and 
astragalus.    Great,  however,  as  is  the  beauty  of 
these  plants  of  the  temperate  regions,  it  must 
give  way  before  the  splendour  and  elegance  of 
similar  inhabitants  of  the  tropics.    The  flowers 
of  the  erytlirina  or  coral  tree,  are  of  the  deepest 
crimson,  and  wave  in  profusion  upon  some  of 
the  loftiest  trees  of  the  forest.    The  bauhinias, 
with  their  snake-like  stems  and  turn  leaves,  hang 
in  festoons  of  flowers  from  branch  to  branch  of 
other  trees,  and  are  only  rivalled  by  the  less 
vigorous  and  elegant,  but  more  richly  coloured 
blossoms  of  the  carpofagus.    But  all  these,  with 
their  broad  foliage  and  gaudy  colours,  are  far 
surpassed  by  the  rugged  trunks,  light  trembling 
foliage,  and  golden  flowers  of  the  mimosa,  which 
cast  a  rich  glow  over  even  the  most  sterile  deserts 
of  burning  Africa.    While  the  tropical  forests 
are  thus  adorned,  the  meadows  and  pastures  of 
the  same  latitudes  are  enamelled  with  the  flowers 
of  myriads  of  hydesarumous  and  sensitive  plants. 


shrinking  on  the  slightest  external  touch,  like 
beings  of  a  higher  and  animated  order.  As  in 
our  own  country,  the  gayest  part  of  our  scenoy 
is  in  many  places  indebted  to  the  yellow  Uo»- 
soms  of  ourfiirze  and  broom;  so  in  thoie  K|iwM 
other  leguminosK,  as  the  liparia,  barb<mii,i8- 
palathus,  davisias,  and  aoluses,  spread  profosely 
their  gay  blossoms  to  the  common  gaie.  The 
trees  of  this  fiBunilyhave  avery  hard  and  dnnUe 
wood,  of  a  yellow  tinge,  sometimes  paaang  into 
green,  as  in  the  laburnum  and  Brazil  wood. 

The  pulses,  vetches,  and  similar  fiuniliea,  all 
afford  seeds  containing  a  fiarinaoeous  matter,  lome 
with  a  considerable  quantity  of  oil.  The  palp 
of  the  tamarind  and  other  mimoee,  are  now  or 
less  purgative,  and  are  used  in  medicine.  The 
leaves  of  senna  also  afford  a  well  known  puigs- 
tive.  The  astringent  substance  called  cateAo, 
is  the  expressed  juice  of  a  mimosa,  as  well  m 
the  gums  tiagacanth  and  Arabic,  the  latter  hdng 
of  a  bland,  mucilaginous  nature. 

Several  of  the  same  tribe  yield  balssm^as  the 
balsam  of  Tolu  and  Copaiva.  Indigo,  liquorice, 
logwood,  are  all  derived  firom  plants  of  this 
fiamily. 

The  Liguminoee  are  included  hi  the  dm 
Diade^ia,  order  DecandriOy  of  linwens.  The 
fiunily  has  been  arranged  into  three  nstnnl 
tribes,  thus: 

1.  PapUianaceof.  The  oorolhi  formed  of  fite 
unequal  petals,  constituting  the  irregnkr  or  ps- 
pilionaoeous  coroUa,  with  the  stamina  genenlly 
diadelphous,  as  the  bean,  robhua,  artngalw, 
&c. 

2.  CoitUm.  Corolla  generally  formed  of  fiw 
r^rolar  petals;  the  ten  stamina  usoally  free,  a 
cassia,  bauhinia,  &c 

3.  if tmowr.  Containing  the  apetalous  pss^ 
furnished  with  acaleyform  involucrum;  etamiw 
very  numerous,  and  free,  as  the  mimoea,  acsaa, 
mga. 

As  we  shall  consider  many  of  the  genert  oi 
this  fiimily  under  other  heads,  we  confine  oar 
descriptions  at  present  to  the  ligummons  plants 
used  as  food. 

The  Lboumbs,  or  Pulses,  are,  perhaps,  next  to 
the  cerealia  and  the  potato,  the  most  important 
of  esculent  vegetables.  They  are  nuInero^l^ 
most  universally  diflnsed,  and  many  ^Aich  tfe 
not  applicable  for  human  food  can  still  be  ad- 
vantageously used  as  nourishment  for  domeetsc 
animals. 

The  whole  of  the  edible  legumes,  with  the 
exception  of  some  of  the  species  which growon 
trees,  have  papilionaceous  flowers.  The  •»« 
are  contained  in  an  oblong  legnmen,  or  poa» 
consisting  of  two  valves,  on  the  upper  wtn»^' 
which  they  are  placed  alternately  on  each  ride. 
These  seeds,  in  germinating,  have  no  power  of 
pushing  forth  more  than  one  stem,  as  in  the  «« 
of  the  cerealia,  so  that  the  pea  does  not  tiller, 


Digitized  by 


Google 


THE  PEA. 


811 


bat   ^t  bads  on    the   stem    produce    fertile 
braBehes. 

It  is  said  that  carbonic  acid  gas  Is  generated 
in  great  abundance  when  legaminoos  plants  are 
in  the  highest  yigonr  of  vegetation.  The  quan- 
tity of  this  gas  which  is  then  giren  ocl^  and 
more  especially  daring  the  period  of  flowering, 
is  Toy  considerable,  and  being  heavier  than  at- 
mospheric air,  it  b  carried  along  the  sur&ce  of 
the  earth  into  pits  and  cavities,  in  the  same 
manner  as  a  flood  of  water  would  be  carried, 
only  that  its  effects  are  the  sole  indications  of 
its  presence. 

It  is  said  that  nuners,  in  fertile  districts  where 
kgnmes  are  extensively  cultivated,  are  but  too 
vdl  aware  of  the  production  of  this  mephitic 
gsa,  of  the  noxious  effects  of  which  they  are 
mnetimea  made  fetally  sensible.  Under  par- 
ticiikr  states  of  the  weather,  which  are  known 
to  the  oveiaeciB  fixan  experience  and  observation, 
the  men  do  not  then  go  to  work  until  a  flre- 
mte  has  been  let  down  in  one  of  the  ventilation 
]Rta,  as  deep  as  the  rooms  or  galleries  in  which 
the  operations  are  to  be  carried  on.  If  the  Are 
is  ihit  grate  will  not  bum,  of  course  their  labours 
lie  8aq>ended,  until,  by  the  play  of  the  atmos- 
pheric cunent  between  pits  at  difi^raent  eleva- 
tions, the  superabundant  carbonic  acid  gas  is  re- 
moved. 

The  principal  legumes  cultivated  in  Britdn 
m  the  pea,  the  bean,  and  the  kidney-bean; 
vhich,  according  to  the  analyses  that  have  been 
made,  contain  quantities  of  nutritive  matter, 
dinnmdiing  in  the  order  in  which  they  have 
bees  emtmerated,  and  all  of  them  much  less  than 
mj  of  the  cereaHa. 

Peas  contain  fifty-sevoi  and  a  half  per  cent, 
of  nutritive  matter,  a  proportion  of  which  is 
nediarine.  Beans  have  very  nearly  as  much 
Batriment,  but  it  is  not  entirely  composed  of 
Um  suae  principles.  No  saccharine  matter  ready 
fanned  is  found  in  this  vegetable,  which  is  con- 
adeied  a  coarse  though  nutritive  esculent. 
Kidney-beans  do  not  contain  more  than  nine 
pereent  of  nutritive  matter. 

Tib  Pea  fpisumj^  from  the  Celtic  word  pis, 
•  pea,  is  a  cHmbing  plant,  furnished  with  ten- 
<fai]s,  tflsuing  from  the  terminations  of  the  com- 
poond  leaves,  and  which,  clinging  round  bodies 
in  their  vicinity,  afford  support  to  the  otherwise 
■^Kumbent  stems.    There  are  several  species,  and 
^  great  many  varieties  of  the  pea.      Among  the 
^leaes  are,  the  common  pea,  pisumstUiimm ;  the 
^'*^\ftL,  pimm  moHHmum;  the  Cflpe  Horn  pea, 
^^Ameriamum;  the  yellow-flowering  pea, 
f^  cc^mt.    The  varieties  of  the  common  pea 
•"*  immerous,  and  differ  widely  among  them- 
•«*^  from  the  early  framey  a  low  plant,  bearing 
^'^  one  white  blossom  on  each  footstalk  to  the 
^^^  bearing  heavy  pink  blossoms  on  a  termi- 
nating corymb.      The  rouncival  grows  ten  or 


twelve  feet  high,  and  the  imperial  not  two  feet. 
The  sugar  pea  has  pods,  in  which  the  inner  film 
is  wanting,  or  much  less  tough  than  usual,  which 
admits  of  boiling  the  pods  entire,  and  eating  them 
in  the  same  manner  as  kidney  beans. 

The  Common  Pea  (pUum  saHvurn).  Like 
many  of  our  most  familiar  domestic  vegetables, 
the  period  of  the  introduction  into  Britain,  or 
even  the  native  country  of  this  vegetable,  is  in- 
volved in  obscurity.  It  is  probable,  however, 
that  it  was  introduced  into  Britain  from  the 
warmer  parts  of  Europe,  and  may  have  been 
brought  to  these  from  Egypt  and  Syria.  It  is 
known  in  India,  China,  and  Cochin  China;  but 
it  is  not  very  plentiful  in  those  places,  and  there 
is  no  evidence  of  its  being  a  native  plant.  It  is 
more  abundant  in  the  Japan  isles,  the  climate 
and  soil  of  which  agree  better  with  its  habits ; 
and  therefore  there  is  reason  to  conclude  that  it 
is  not  a  native  of  very  dry  and  bumine  regions ; 
neither  is  it  the  offspring  of  very  frigid  climes, 
since  it  is  soon  affected  by  cold,  severe  weather, 
and  the  leaves  become  blackened  by  the  autum- 
nal frosts. 

Historical  evidence  would  maxe  it  appear  that 
both  the  pea  and  the  bean  must  not  only  have 
been  introduced,  but  extensively  cultivated,  in 
some  parts  of  Scotland,  as  well  as  in  England, 
at  a  very  early  period.  It' is  on  record,  that 
when  the  EngUsh  forces  were  besieging  a  castle 
in  Lothian,  in  the  year  1209,  their  supply  of  pro- 
visions was  exhausted,  and  their  only  resource 
was  in  the  peas  and  beans  of  the  surrounding 
fields.  This  circumstance  would  lead  to  a  belief 
that  the  pea  was  then  one  of  the  staple  articles 
of  produce  for  human  food. 

The  more  delicate  kinds,  however,  do  not  ap- 
pear to  have  been  cultivated  in  England  until  a 
much  later  period,  since  Fuller  informs  us  that 
peas,  in  the  time  of  queen  Elizabeth,  were 
brought  from  Holland,  and  were  '^fit  dainties 
for  ladies,  they  came  so  far,  and  cost  so  dear." 
In  the  reign  of  Henry  VIII.,  too,  the  pea  would 
appear  to  be  somewhat  of  a  rarity,  as  in  the 
privy  purse  expenses  of  that  king  is  an  entry, 
'^  paied  to  a  man  in  rewarde  for  bringing  pescodds 
to  the  king's  grace,  iiij*.  viiirf."  From  a  song, 
however,  called  "  London  Lyckpeny,"  made  in 
the  time  of  Henry  VI.,  peacods  appear  to  have 
been  commonly  sold  in  London : 

<'  Then  unto  London  I  dyde  me  hye, 
Of  aU  the  land  it  bearyeth  the  pnrse ; 
*  Gode  pescode,'  one  began  to  cry." 

At  Windsor  there  is  a  street  called  "  Peascod," 
mentioned  by  that  name  in  old  documents. 

The  use  of  the  pea  as  an  esculent,  both  in  its 
green  and  its  dried  state,  is  too  familiar  to  need 
description.  This  plant  is  annually  cultivated 
to  a  great  extent  in  Britain ;  perhaps,  since  the 
more  general  introduction  of  the  potato,  a  dimi- 
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nution  of  peas  culture  may  have  taken  place  in 
the  poorer  districts ;  hut  peas  are  always  in  con- 
stant requisition  in  this  country.  They  are  con- 
sumed in  immense  quantities  as  sea-provisions; 
they  are  likewise  lai^gely  supplied  to  hospitals, 
infirmaries,  and  work-houses,  and  are  in  familiar 
use  in  every  private  family. 

The  principal  varieties  of  the  common  pea  are 
the  white  or  yellow,  and  the  gray*  Soil  and 
culture  have  prohahly  produced  all  the  varieties 
under  the  two  sorts,  different  as  they  now  are, 
hoth  in  their  colours  and  their  qualities,  and 
even  in  the  number  of  flowers  and  pods  growing 
from  each  peduncle. 

Among  gray  peas,  where  much  attention  has 
not  been  paid  to  the  purity  of  the  seed,  it  is  not 
unusual  to  find  several  shades  of  colour,  from  a 
deep  purple,  almost  approaching  to  a  black, 
to  a  very  pale  or  nearly  white  hue.  In  even  the 
same  parcel,  some  seeds  are  gray,  some  mottled, 
and  others  purple. 

The  white  and  yellow  peas  are  distinguished 
as  garden  peas  and  field  peas.  The  former  being 
the  choice  sorts,  are  raised  by  more  careful  and 
expensive  culture  for  the  purpose  of  being  eaten 
green ;  the  latter,  inferior  chiefly  on  account  of 
the  manner  of  their  being  raised,  are  allowed  to 
come  to  maturity. 

The  sub- varieties  of  the  common  pea  are  never- 
ending.  These  have  obtained  their  names,  some 
from  imaginary  qualities,  some  firom  the  peculiar 
mode  of  culture,  others  from  the  persons  who 
first  produced  them,  and  some  from  more  fanci- 
ful distinctions.  Of  those  no  less  than  twenty- 
two  are  enumerated  as  being  objects  of  garden 
culture,  differing  in  the  colour  of  the  flowers, 
height  of  the  haulm  or  stalk,  time  of  coming  to 
maturity,  produce  of  legumes,  or  size  and  flavour 
of  the  seeds.  The  varieties  are  in  different  de- 
grees tender  or  hardy ;  if,  then,  a  due  regard  be 
paid  to  the  choice  of  soil  and  situation,  and  the 
time  of  sowing  most  &vourable  to  the  respective 
kinds,  the  success  of  the  crop  may,  in  a  great 
measure,  be  commanded. 

The  most  useful  varieties  are : 

Dwarf  growing  Pwt — early, 

Eariy  FVame. 
Ewly  Warwick. 
Early  Charlton. 
Bishop's  Early  Dwarf. 
Dwarf  Spanish. 

TaU  growing  Peas, 

TaU  Marrowfkt. 
Knight's  Tall  Marrowfat. 
Qreen  Imperial. 
Wellington. 

Toll  Crooked  Sugar. 

The  varieties  of  the  garden  peas  may,  there- 
fore, be  divided  into  early  and  late.    The  former 


are  distinguished  as  being  more  aknder  in  the 
plant,  and  less  abundant  in  the  crop,  bnt  thejr 
are  more  hardy,  and  can  better  withstand  Um 
cold  weather ;  while  some  kinds  admit  better  of 
being  forced,  and  thus  can  be  produced  at  the 
earliest  approach  of  summer,  as  the  grand  n- 
getable  luxury  of  the  season.  The  late  sorts  an 
more  vigorous  and  more  productive,  both  m  the 
number  of  the  pods  and  the  size  of  the  grain; 
and  as  they  come  to  maturity  by  the  natoiai 
heat  of  the  season,  and  in  a  free  change  and  ci^ 
culation  of  the  air,  they  are  more  rich  and  sac- 
charine. Thus  it  happens,  as  is  the  case  with 
many  other  articles  of  human  food,  that  gieen 
peas  are  really  of  the  best  quality  when  thejaie 
so  cheap  that  they  may  be  purchased  by  the 
people  generally. 

The  pea  goes  through  all  the  sti^  of  its  ve- 
getation in  a  very  brief  period.  Mere  than  one 
instance  is  on  record  of  a  crop  being  obtained 
from  seed  matured  the  same  season.  Some 
Spanish  dwarf  peas  were  sown  in  Febniary,and 
the  crop  was  reaped  the  first  week  in  July; 
some  of  the  pods  were  left  to  mature  their  seed, 
which,  when  sufficiently  ripe,  were  again  com- 
mitted to  the  earth  on  the  same  piece  of  gioond, 
and  a  second  crop  was  reaped  on  the  27th  of 
September. 

To  obtain  the  very  earliest  crops,  the  seeds  are 
sown  in  a  dry  soil,  about  the  end  of  October;  in 
fiivourable  situations  and  seasons  they  stand 
through  the  winter,  and  if  the  ^ring  be  a  for- 
ward one,  they  may  be  ready  for  gathering  about 
the  end  of  May.  They  are  a  precarious  crop, 
however,  and  do  not  pay  the  cultiYStor,  unlcfl 
they  are  produced  so  early  as  to  conunand  a  nrj 
high  price.  In  consequence  of  the  uDcertaintv 
of  the  winter,  in  phices  where  the  denoand  issoeb 
as  to  bear  the  expense,  the  earliest  peas  are 
brought  forward  in  hot-beds. 

The  gray,  or  field  pea,  so  much  cultivated  in 
agriculture,  is  by  some  considered  as  a  distinct 
species,  though  it  is  obviously  a  mere  variety,* 
not  farther  removed  from  the  frame  pea  than  i» 
the  blue  Prussian,  or  the  crown  pea.  A  drj' 
soil  and  season  are  essential  for  a  good  crop,  un- 
less the  plants  can  be  supported  by  sticks,  lil^^ 
the  garden  crops.  The  seed  is  chiefly  used  for 
feeding  pigs,  and  splitting  for  soup.  In  boiliAg 
split  peas  some  samples,  without  reference  to  va- 
riety, fall  or  moulder  down  freely  into  polp» 
while  others  continue  to  maintain  their  fonn; 
the  former  are  called  boilers.  This  property  oi 
boiling  depe*  on  the  soil.  Stiff  land,  or  sand) 
land,  that  has  been  limed  or  marled,  unifonni/ 
produces  peas  that  will  not  melt  in  boiling,  no 
matter  what  the  variety  may  be.  Peas  straw, 
cut  green  and  dried,'is  reckoned  as  nourishifl? 
as  hay,  and  is  considered  as  excellent  for  sheep. 


*  Loadon. 
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TIk  produce  of  pees  in  floor  ia  as  three  to  two 
of  the  bulk  in  grain,  and  husked  and  ^lit  for 
foapsy  as  four  to  two.  A  thousand  parts  of  pea 
floor  afforded  Sir  H.  Davy  574  parts  of  nntritiye 
orsolabk  matter;  that  is,  501  of  mucilage,  22 
of  sugar,  35  of  gluten,  and  16  of  extract  or  in- 
lohible  matter. 

Of  Md  peas  there  are  several  varieties.  The 
dark  sorts  are  generaUj  the  longest  in  coming  to 
mstority,  and  they  have  the  rankest  flavour.  In 
fimnmbk  {daces,  if  they  are  sown  in  autumn, 
ud  ckaied  the  instant  they  are  ripe,  they  may 
he  flawed  by  turnips  the  same  year ;  but  if  the 
nvii^  is  delayed  till  after  Christmas^  the  ground 
vin  not  be  free  in  time  for  any  crop  save  winter 
wheat  A  crop  of  peas  is  considered  to  improye 
the  soil,  e^edally  for  turnips.  But  it  is  not  on 
the  whole  very  profitable,  unless  upon  very  rich 
feams^  in  which  situatimi  they  are  oft^i  sown 
vith  beans,  and  the  produce  used  as  food  for 
itodc  The  bean-atalks,  from  their  greater 
itRQgth,  prevent  the  peas  from  lodging. 

Tht  Pinm  Awtericanum  is  a  biennial  plant, 
which  was  found  growing  at  Cape  Horn  by  some 
of  the  people  attached  to  Lord  Anson's  expedi- 
tioik  This  fredi  pulae  vras  a  most  welcome  ad- 
(fitkn  to  the  ordinary  sea  provisions,  and  under 
neh  drcomstanoea  it  appeared  to  be  of  more  ex- 
ttUent  flavour  than  the  common  pea.  It  wba 
veordiiigiy  brought  home  and  propagated ;  but 
WIS  soon  foond  not  to  equal  even  the  worst  sort 
cf  those  whidi  were  already  in  cultivation,  and 
it  IB  DOW  only  preserved  in  botanical  collections. 
The  ilowen  are  blue,  each  peduncle  sustaining 
fiw  or  five  flowers,  the  pods  taper,  and  the  seeds 
veveiy  small. 

The  yellow  flowering  pea  is  found  in  a  wild 
itate  in  the  com-fidds  of  Sicily  and  some  parts 
of  Italy ;  but  is  here  merely  preserved  in  botanic 
gardens  for  the  aake  of  variety.  The  peduncles 
have  hot  one  flower  each,  and  the  pods  and  seeds 
■re  larger  than  those  of  the  sea-pea.  They  are 
MOMtimes  eaten;  but  they  are  coarse  and  of 
tittle  value. 

TkeSeaPeaCpismmmariiimumJ.  This  plant 
is  a  native  of  Britain,  is  a  perennial,  and  grows 
ttuog  loose  stones  by  the  sea  shore.  The  seeds 
hs?e  a  bitter  and  unpleasant  taste ;  yet,  accord- 
hi|  to  Turner,  in  former  times  of  scarcity  they 
vcn  used  extenavely  as  food. 

Thx  Bsjln  Cfrida  fabajy  has  been  cultivated 
ia  Britain  from  very  remote  antiquity,  having 
hem  in  all  probability  introduced  into  this  coun- 
tiy  by  the  Romans.  It  is  said  to  fkave  originated 
^  ^KTpt;  periiaps  because  the  Greeks,  from 
whom  we  have  the  earliest  accounts  of  it,  re- 
wved  it  from  that  country  as  a  cultivated  ve- 
S^Mle.  Some  travellers  affirm  that  the  bean  is 
^'^'n^  growii^  wild  in  Persia,  near  the  shores  of 
^Caapiaii;  butthat  part  of  Asia  has  been  sub- 
jected to  so  many  fluctuations,  to  so  many  alter- 


nations of  culture  and  destruction,  that  it  is  not 
easy  to  decide  whether  any  plants  which  may 
be  discovered  vegetating  spontaneously  be  really 
indigenous,  or  only  the  remains  of  a  former  cul- 
tivation. In  many  parts  of  Britain,  where  all 
other  memorials  of  former  habitations  and  cid- 
ture  have  been  swept  away,  certain  plants  are 
found  growing  which  a  traveller  passing  hastily 
over  the  country  would  very  naturally  describe 
as  indigenous,  since  of  their  introduction  the 
present  inhabitants  of  the  vicinity  could  most 
probably  give  him  no  account,  but  which,  from 
history  and  the  nature  of  the  plants  themselves, 
are  knovni  to  be  exotics  introduced  at  a  specific 
time. 

Beans  are  cultivated  over  many  countries,  as 
far  to  the  eastward  as  China  and  Japan,  and 
they  are  very  generally  used  as  an  esculent  in 
many  parts  of  Africa.  From  its  northern  coast 
some  of  the  more  valuable  varieties  were  trans- 
planted by  the  Moors  into  Spain,  and  by  the 
Portuguese  into  their  own  countiy. 

This  plant  is  grown  abundantly  in  Barbary, 
where  it  is  usually  fuU-podded  at  the  latter  end 
of  February,  and  continues  in  bearing  during 
the  whole  of  spring.  When  stewed  with  oil  and 
gariic,  beans  form,  according  to  Shaw,  the  prin- 
cipal food  of  persons  of  all  classes. 

The  bean  in  its  green  state  is  well  known  as 
a  culinary  vegetable.  When  mature  and  dried 
it  is  never  used  as  human  food  in  this  country ; 
but  is  then  considered  good,  though  coarse,  nour- 
ishment for  labouring  horses.  Campbell,  in  his 
Political  Survey,  published  in  1774,  mentions, 
that "  beans  are  exported  for  the  food  of  the  ne- 
groes in  our  plantations,  and  are  employed  in 
feeding  horses  at  home ;  so  that  altogether  they 
are  in  daily  use,  and  most  certainly  turn  to  a 
very  considerable  amount."  King  stated  the 
annual  consumption  of  beans  at  that  period  to 
be  four  millions,  and  of  peas  seven  millions  of 
bushels.  Campbell,  indeed,  considered  this  es- 
timate to  be  excessive ;  but  if  it  at  all  approxi- 
mates to  the  truth,  it  shows  that  these  legumes 
were  then  cultivated  to  a  very  great  extent. 
Provisions  for  this  unhappy  race  of  human  beings 
are  in  the  presents  day  somewhat  better  selected, 
and  horse-beans  do  not  any  longer  form  an  article 
of  export  to  the  colonies. 

All  the  cultivated  beans  are  annuals,  having 
upright  fibrous  stems,  rising  from  two  to  four 
fleet  high.  The  flowers  are  usually  white,  with 
a  black  spot  in  the  middle  of  the  vring ;  these 
are  succeeded  by  long  thick  legumes,  woolly 
within,  and  enclosing  large  flat  seeds.  These 
flowers  are  very  fragrant ;  and  the  rich  perfume 
of  a  bean-field,  when  the  plants  are  in  fall  blos- 
som, is  as  fieuniliar  as  it  is  delightful  to  all  lovers 
of  simple  rural  pleasures.  The  popular  division 
of  the  several  varieties  is,  like  that  of  peas, 
!  into  field  beans  and  garden  beans;  the  same  va« 
2  R 
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riety  is,  however,  often  cultivated  in  both  situa- 
tions. The  earliest  garden  bean  is  a  small  seeded 
kind  called  the  maz<ig<m.  The  large  variety, 
called  the  "  Windsor  bean,"  is  said  to  have  been 
first  cultivated  in  that  neighbourhood  by  some 
of  the  Dutch  gardeners  who  came  over  at  the 
revolution.  There  is  a  field  near  Eton  still 
called  "  the  Dutchman's  garden.** 

Beans  are  propagated  by  seed  sown  in  rows 
from  two  to  three  feet  asunder,  either  by  the 
dibble  or  by  drilling ;  the  early  kinds  in  Octo- 
l)er,  and  from  December  to  January  inclusive. 
The  main  crop  is  sovni  in  March  and  April,  and 
the  several  varieties  are  continued  in  monthly 
succession  until  July.  For  late  crops  the  seeds, 
previously  to  being  used,  are  soaked  for  several 
hours  in  soft  water.  Some  cultivators  cut  off 
the  tops  of  the  plants  when  in  bloom,  which  ope- 
ration is  supposed  to  promote  an  earlier  and 
more  abundant  production  of  well  filled  legumes; 
while  a  very  late  crop  may  be  obtained  by  cut- 
ting down  the  plants,  as  soon  as  they  are  in 
flower,  to  within  a  few  inches  of  the  base.  New 
stalks  spring  from  the  roots,  and  yield  pods  at 
an  advanced  period  of  the  year. 

The  field  bean,  of  which  there  is  a  larger  and 
smaller  sort,  the  latter  caUed  ticksy  is  sown  in 
drills  by  a  machine,  so  as  to  admit  of  horse-hoe- 
ing, and  otherwise  ploughing  or  stirring  up  be- 
tween the  rows.  By  this  means  a  larger  crop  is 
produced,  and  the  land  cleaned  and  brought  into 
a  better  state  for  a  succeeding  com  crop.  Beans 
are  exoeUent  food  for  hard  working  horses,  and 
for  fattening  hogs  for  bacon.  The  flour  of  beans 
and  peas  is  more  nutritive  than  that  of  oats,  but 
less  easy  of  digestion.  A  bushel  of  beans  is  sup- 
posed to  yield  fourteen  pounds  more  of  flour  than 
a  bushel  of  oats ;  and  a  bushel  of  peas  eighteen 
pounds  more,  or,  according  to  some,  twenty 
pounds.  A  thousand  parts  of  bean-flour  were 
found  by  Sir  H.  Davy  to  yield  570  parts  of  nu- 
tritive matter,  of  which  426  were  mucilage  and 
starch,  103  gluten,  and  41  extract. 

The  bean,  though  a  coarser  plant  than  the  pea, 
is  much  more  liable  both  to  disease  and  to  the 
depredations  of  insects.  When  the  plants  be- 
come sickly,  from  an  unfavourable  soil  or  season, 
small  fungi  are  apt  to  form  withinside  the  epi- 
dermis, such  as  the  nestling  spheria  (sphasria 
iiidulaj,  upon  the  roots,  and  the  bean  blight 
(uredo  fabas)  upon  the  stems  and  leaves. 
Though  these  are  most  probably  the  conse- 
quence of  a  diseased  state  of  the  plants,  they  so 
destroy  the  epidermis  as  to  render  recovery  im- 
possible, and  the  crop  is  greatly  injured  or  alto- 
gether destroyed.  The  black  aphis  also  often 
commits  terrible  havoc.  It  generally  appears 
first  in  the  young  leaves  of  the  top,  and  therefore 
may  be  removed  by  a  little  timely  care  without 
i  njnring  the  plants ;  but  if  once  it  is  allowed  time 
to  establish  itself,  it  is  very  difficult  of  eradication. 


Several  other  species  of  vida  are  found  gr(>«r. 
ing  wild  in  Britain,  known  as  vetches  or  tarn. 
Thus,  vicia  gyhatica  and  9.  craoca  are  not  un&e- 
quent  in  meadows,  and  are  considered  as  Tain- 
able  herbage  plants.  They  yield  a  great  bulk  of 
fodder,  which  is  reckoned  very  nutritions.  Some 
agriculturists  have  proposed  to  cultivate  &eie 
alone ;  but  Curtis  remarks,  that  they  would  pro- 
bably in  that  case  choke  themselves  for  want  of 
support. 

The  Vicia  Sativa^  the  winter  and  summer  tare, 
is  also  a  valuable  agricultural  plant  Some  con- 
eider  the  winter  variety  as  a  distinct  species;  but 
Martyn  proved,  by  cultivating  both,  that  tb^ 
were  not  even  very  distinct  varieties.  The  win- 
ter variety  is  sown  in  September  or  October,  and 
the  summer  at  difi^<»«nt  periods  from  Febnai}' 
to  June,  for  successive  cuttings.  The  soil  re- 
quires to  be  in  good  condition,  otherwise  they 
will  not  grow  to  great  luxuriance.  On  a  good 
soil  they  wiD  yield  ten  or  twelve  tons  per  acre. 
The  crop  is  seldom  left  to  ripen  its  seeds  bat 
when  seeds  are  wanted.  The  only  use  of  these 
is  to  feed  pigeons  or  poultry. 

The  Kidney-Bran  (phasedw),  is  so  called 
from  pkatelusy  a  little  boat,  which  the  pods  verj' 
much  resemble.  Two  species  are  cultivated  in 
England,  both  natives  of  warm  countries,  and 
though  they  grow  and  pod  well  in  Britain  dur- 
ing the  warm  months,  they  will  neither  bear  the 
frosts  of  early  spring,  nor  those  of  late  autnmn. 
The  dwarf  kidney-bean  (phasedfu  mdgmt),  a 
native  of  India,  but  erroneously  caUed  the  Frwich 
bean,  is  mentioned  as  being  in  conunon  cultiTS- 
tion  in  Engknd  in  the  year  1597.  The  speci«s 
called  the  runner  (phaseolus  muUiflom)  ▼» 
introduced  firom  SouUi  America  in  the  yearly. 
It  is  supposed  that  the  scarlet  variety,  which 
grows  so  tall  and  is  so  prolific,  was  first  culti- 
vated about  that  time  by  Tradescant^  the  cele- 
brated gardener  at  Lambeth.  It  was  then,  ^-^ 
are  told,  in  so  great  repute  for  its  flowers,  that 
they  formed  the  leading  ornament  in  the  nose- 
gays of  the  ladies ;  and  it  seems  to  have  kept  its 
place  only  as  an  ornamental  plant  for  nearly  a 
hundred  years,  as  its  legumes  were  seldom  used 
as  an  edible  substance  until  brought  into  notice 
by  Miller  of  Chelsea,  in  the  eighteenth  centurj-. 

The  general  characteristics  of  the  two  species 
are  the  same.  The  leaves  are  temate,  attached 
to  long  petioles ;  and  the  flowers,  differing  in 
colour  according  to  the  variety,  grow  on  raccm© 
or  short  lateral  branches,  coming  out  from  one 
common  peduncle.  These  are  succeeded  by  ob- 
long pods,  containing  shining  seeds  of  a  kidney 
shape. 

The  stems  are  more  or  leas  voluble  in  all;  but 
those  of  the  dwarf  kind  are  of  very  low  growth, 
and  require  no  support.  The  stalks  of  the  run- 
ners ascend  eight  or  ten  feet,  and,  therefore,  either 
tall  sticks  are  provided  around  which  they  may 
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tiad,  or  they  are  planted  near  a  building  or  fence 
from  which  slender  cords  are  8a^>endedy  and  the 
llexOe  stems  as  they  rise  clasp  and  entwine  them- 
idres  with  these.  **  It  liuii  i  na  matipe,  ifaat  in 
thdr  Tolable  habit  of  growth  the  tendrils  turn 
to  the  right,  or  in  a  direction  contrary  to  the  ap- 
parat  diuraal  course  of  the  sun.  This  aberza- 
tioD  from  the  common  habit  of  i^anta  lias  been 
•oooanted  for  by  supposing  that  the  native  cli- 
■ate  of  the  scarlet  runner  will  be  found  to  lie 
•rath  of  the  equator,  and  that  the  plant,  although 
remoTed  to  the  northern  hemisphere,  is  still  obe- 
dient to  the  course  originally  assigned  to  it, 
taming  in  a  direction  which  in  its  native  climate 
would  be  towards  the  sun."  * 

Both  species  are  tender  plants,  and  seldom 
(hrire  if  tiiey  are  sown  very  early  in  the  season ; 
hi  in  favourable  weather  they  are  prolific 
benen,  especially  the  scarlet  runner,  which  for 
ibng  continuance  yields  a  plentiful  crop  from 
(me  sowing.  Though  generaUy  supposed  to  be 
ttBnab,  the  runner  is  in  fact  a  biennial,  fresh 
shoots  springing  up  firom  the  root  the  second 

In  England,  only  the  immature  pod  is  used  as 
a  kgome.  The  ripe  seeds  known  by  the  name 
^haricott  are  prepared  in  various  ways  as  a  &- 
▼•nrite  edible  in  France,  where  the  dwarf  white 
kidney-bean  is  extensively  cultivated  as  a  field 
crop,  to  famish  a  supply  of  their  seeds,  which 
iR  b  80  constant  demand.  The  seeds  of  the 
Dntdi  runners,  which  are  larger  than  these,  and 
of  i  mperior  quality,  are  made  into  a  kind  of 
nop,  which  b  held  in  much  esteem  in  Holland. 
The  leaves  likewise  of  the  kidney-bean  afford 
wben  boiled  a  culinary  v^table  which  the  Nu- 
t^ians  eonsider  an  excellent  esculent. 

Some  varieties  of  the  kidney-bean  are  found 
in  cnltivation  throughout  almost  every  civilized 
coimtiy  of  the  western  as  well  as  the  eastern 
bemisphere.  The  small  black  beans  called  /ri- 
<><^  which  are  in  general  demand  all  over 
Mexico,  are  no  doubt  a  kind  of  kidney-bean. 
Becent  travellers  in  that  country  relate  that  im- 
ntense  fields  of  these  are  under  cultivation  for 
the  snpply  of  the  laige  cities,  where  they  form  a 
part  of  every  meal,  and  are  not  only  in  great  fa- 
^^onr  with  the  inhabitants,  but  are  considered 
excellent  even  by  strangers. 

Another  species,  the  Snail  Flower  fphaseolw 
^^racaUaJ^  so  named  from  the  Celtic  caracalla, 
■  bood  or  head  dress,  is  a  very  curious  plant,  and 
^  grow  and  flower  freely  if  kept  clear  from 
ibe  red  spiders.  This  species  was  brought  by 
tbe  Portuguese  from  South  America,  and  thus 
intiodueed  into  the  gardens  of  Europe. 

Among  the  productions  of  Bomou,  Major 
^^cnham  enumerates  four  kinds  of  beans,  which 
»tt  raised  in  great  quantities,  called  mussaqua, 

*  Load.  Ency.  of  Gardening. 


marya,  ileeny^  and  Hmma^y  all  known  by  the 
general  name  of  ffa/oofy.  These  are  eaten  by  the 
slaves  and  the  poorer  people.  A  paste  com- 
pn— ded  horn  beans  and  fish  was  the  only  eat- 
able the  Major  SBid  has  vsmftmoaa  could  find  in 
the  towns  near  the  river. 

The  Lbhtil  (ervumj,  is  a  small  climbing 
fflant,  wKh  m%«k  alalli,  ahsmt  a  foot  and  a  half 
high.  The  leaves  are  winged,  and  9§A  is  ter- 
minated by  a  tendril.  The  flowers,  of  a  pale 
purple  colour,  are  succeeded  by  short  flat  pods, 
containing  two  or  three  flat  round  seeds.  Ano- 
ther sort,  distinguished  as  the  French  lentil,  is 
of  much  larger  growth  than  the  former,  and  al- 
together more  worthy  of  cultivation.  These 
plants  are  rarely  raised  in  England,  and  then 
only  as  food  for  cattle.  In  most  parts  of  the 
continent  they  are  cultivated  for  the  use  of  man, 
and  the  seeds  are  made  into  soups,  or  become  an 
ingredient  in  other  culinary  preparations.  They 
are  readily  softened  by,  and  mixed  with,  water, 
forming  with  it  a  pottage  of  a  chocolate  colour. 
In  Catholic  countries,  where  the  formulary  of 
the  church  enjoins  a  number  of  meagre  days, 
such  plants  as  the  kidney-bean  and  the  lentil  are 
more  cultivated  than  they  are  in  countries  where 
the  religion  of  the  people  does  not  prescribe  the 
same  observances.  In  England  there  are  no 
fasts  scattered  through  the  year  on  which  the 
people  are  expected  to  subsist  upon  pulse  witli 
the  addition  of  vegetable  oils.  The  use  of  hari- 
cots and  lentils  is  therefore  but  little  known  in 
this  country. 

The  Chick  Pea,  (deer  arietinum^J  is  another 
small  legume  which  is  occasionally  ciiltivated  in 
the  south  of  Europe,  especially  in  Spain,  where 
it  is  used  as  a  dyeing  ingredient  as  well  as  an 
article  of  food.  It  is  known  there,  and  on  the 
opposite  coast  of  the  Mediterranean,  by  the  name 
of  garavance  or  garvamos.  These  seeds  do  not, 
like  most  other  pulse,  become  of  a  soft  and  pulpy 
consistence  by  boiling,  and  therefore  they  never 
constitute  a  dish  by  themselves,  but  are  strewed 
singly  as  a  garnish  over  certain  savoury  viands, 
and  form  part  of  the  oUcLy  a  dish  composed  of 
bacon,  cabbage,  pumpkin,  and  garvanzos,  with 
which  a  Spanish  dinner  almost  invariably  com- 
mences. The  chick  pea,  when  parched,  has  been 
much  esteemed  among  many  nations  from  the 
earliest  periods  of  history,  and  in  that  state  it 
still  continues  an  article  of  great  consumption. 
According  to  Bellonius,  this  pea  was  the  parched 
pulse  which  formed  the  common  provision 
of  the  Hebrews  when  they  took  the  field;  and 
Cassianus  supposes  it  to  have  been  the  torrified 
seed  mentioned  by  Plautus  and  Aristophanes. 
The  frichim  deer  seems  also  to  have  constituted 
a  part  of  the  usual  food  of  the  lower  orders  at 
Rome. 

In  those  warm  and  arid  countries  where  tra- 
vellers are  constrained  to  carry  their  scanty  pro- 
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visions  with  them  across  rast  desert  tracts,  they 
(gladly  supply  themselves  with  small  dried  sah- 
stances  which  require  much  mastication,  and 
thus  stimulate  the  salivary  glands.  Under  these 
circumstances  parched  chick-peas,  or  IdklMy^  are 
in  great  demand,  and  are  as  common  m  the  shops 
AS  hiscuits  in  those  of  England.  In  Grand  Cairo 
and  Damascus  there  are  many  persons  who  make 
it  their  sole  business  to  fry  peas,  for  the  supply 
of  those  who  traverse  the  desert. 

The  seeds  of  the  kerkedan,  a  small  shrub 
found  growing  wild  and  sometimes  cultivated  in 
the  north  of  Nubia,  are  made  into  a  kind  of 
bread,  and  form  the  principal  food  of  the  Ker- 
rarish  Arabs;  and  a  decoction  of  the  roasted 
*  grains  is  used  as  a  substitute  for  coffee.  Another 
shrub,  called  symkay  indigenous  to  the  same 
country,  produces  legumes  resembling  peas,  and 
containing  round  rose-coloured  seeds  which  af- 
ford excellent  nourishment  for  camels,  and  are, 
when  green,  employed  as  human  food.  These 
likewise  the  ''Arabs  collect  and  dry,  and  by  hard 
boiling  obtain  from  them  an  oil  which  they  use 
instead  of  butter  to  grease  their  hair  and  bodies.^ 

Various  descriptions  of  pulse  are  cultivated  in 
the  East,  but  these  are  seldom  of  a  large  growth. 
The  culture  of  smaller  legumes  as  human  food, 
similarly  with  that  of  the  millets  and  other 
small-seeded  grains,  is  adapted  only  to  that  state 
of  society  in  which  the  money-price  of  labour 
is  low,  and  yet  where  the  climate  and  other  con- 
curring circumstances  are  obstacles  to  the  culti- 
vation of  the  more  valuable  kinds  of  vegetables. 
Moisture  and  heat,  as  well  as  a  soil  comparatively 
rich,  are  required  for  the  production  of  rice;  and 
the  cerealia  grown  in  more  temperate  climates 
cannot  be  raised  unless  there  be  either  a  suffi- 
ciency of  manure,  which  cannot  be  procured 
without  an  abundant  stock  of  domesticated  ani- 
mals, or  a  natural  richness  of  soil,  which  is  in- 
compatible with  dry  land  in  a  warm  climate. 

In  the  elevated  parts  of  India  which  lie  out  of 
the  direction  of  the  periodical  rains,  a  scanty  ir- 
rigation can  at  best  be  obtained,  and  that  only 
by  sinking  deep  wells,  or  by  constructing  tanks 
and  reservoirs  at  a  great  expence;  where  these 
imperfect  means  are  not  within  reach,  the  ground 
is  scarcely  ever  moistened,  as  probably  a  shower 
of  rain  does  not  fidl  during  six  months.  Under 
these  circumstances  the  cultivation  of  pulse  is 
resorted  to  as  a  matter  of  necessity,  and  the 
smaller  and  the  more  hardy  these  are,  the  more 
certain  is  the  prospect  of  their  yielding  a  crop. 
In  sultry  climates  there  is  often  a  portion  of 
hamidity  which  plays  in  the  atmosphere,  and 
which  will  form  dew  upon  the  leaves  of  a  plant, 
when  the  evaporative  power  of  the  naked  and 
baked  earth  is  so  great  that  not  a  condensed  drop 
will  settle  upon  it,  or  a  trace  of  moisture  be 
found.  From  this  cause  dew  may  be  seen  early 
in  the  morning  spangling  the  verdant  lawn  when 


there  is  no  humidity  whatever  upon  the  gufd 
walk;  and  upon  a  bumt-up  heath,  any  phot 
which  may  have  preserved  its  greenness,  will  at- 
tract moisture,  when  the  withered  gnas  con- 
tinues perfectly  dry.  The  pulses  which  ire 
sown  in  the  rainless  parts  of  India,  not  onljr 
preserve  themselves^  but  often  aid  in  praening 
millet  and  other  small  gnun  with  which  they 
are  mixed.  When  the  Hindu,  in  his  simple 
husbandry,  sows  several  kinds  of  seed  on  the 
same  land,  he  does  not  therefore  gire  a  proof  of 
his  ignorance  of  the  art.  There  is  in  it  a  little 
of  the  schooling  of  experience,  the  practical 
knowledge  of  the  climate  with  which  he  has  to 
deaL  He  sows  his  small  grain  in  order  that  he 
may  have  a  good  crop  if  the  season  ahonld  send 
him  rain;  and  he  at  the  same  time  sows  pulse  in 
order  that  he  may  not  only  reap  pnlse  in  the 
event  of  a  drought,  but  that  he  may  eren  then 
perhaps  obtain  with  it  a  little  aooompanying 
grain.* 

Thb  LupncB,  (hipinut.)  The  name  of  this 
well  known  phmt  is  said  to  be  derived  from  kpiu 
(a  wolf),  because  it  devours,  as  it  were,  all  the 
fertility  of  the  soil;  but  this  seems  sTeiy  douht- 
fill  explanation.  These  plants,  of  which  ^lere 
are  several  species  and  varieties,  are  border  lloiw 
in  much  esteem  in  gardens  for  their  Telret-Kke 
leaves  and  fine  large  flowers.  They  sre  vigorooi 
growing  plants,  and  if  cultivated  in  the  fieW? 
would  afford  the  agriculturist  a  considerable 
bulk  of  herbage. 

The  white  lupine  is  supposed  to  be  the  species 
that  was  cultivated  for  this  purpose  by  the  Bo- 
mans,  though  the  yellow  species  is  what  is  grown 
in  the  fields  in  the  present  day  in  lUdy,  ss  human 
food.  In  the  south  of  France  the  same  phnt  is 
grown  in  the  extensive  plains  of  dry,  poor  soil 
of  that  country,  as  a  meliorating  crop,  to  be 
ploughed  in  where  red  manure  is  to  be  procured, 
and  where  clover  or  other  herbage  wonld  not 
grow.  The  perennial  and  ligneous  species  may 
be  increased  by  pieces  of  the  root,  but  they  all 
seed  freelv. 

BnTBRVin€H,(^oroto.J  Thb  tribe,  of  whi^ 
there  are  several  species  common  in  the  fields  (rt 
Britain,  are  easily  known  by  their  yellow  and 
white  papilionaceous  blossoms. 

The  orobui  hOeui  Haller  considers  ss  one  of 
the  handsomest  of  the  papilionaceous  bmy- 
Orobus  tuberotus,  according  to  Ughtfoot,  w  in 
great  esteem  among  the  highlanders  of  ScotUnd 
fi>rthe  tubercles  of  the  root.  They  dry  and  chew 
them  in  general,  to  give  a  better  relish  toth^ 
liquor.  They  also  affirm  them  to  be  good  agawst 
most  disorders  of  the  chest,  and  that  hy  Uieu 
use  they  are  enabled  to  repel  hunger  and  thu* 
for  a  long  time.  In  Breadalbane  and  Ro^ 
they  sometimes  bruise  and  steep  them  in  water, 

*  Ubrary  of  Entertaining  Knowledge. 
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md  make  an  agreeable  fennented  liquor  with 

dKBL  They  hare  a  sweet  taste,  somewhat  like 
tbe  roots  of  liqnoricey  and  when  boiled  are  well 
fliTOured  and  nntritive;  and  in  times  of  scarcity 
kare  serred  as  a  substitute  for  better  food, 
fioikd  well  a  fork  will  pass  through  them,  and 
^ried  slightly  and  roasted,  they  are  served  np  in 
HoOmd  and  Flanders  in  the  manner  of  chestnuts, 
witidi  they  resemble  in  flarour.  Dickson  re- 
eomnieiids cultiTating  them  in  abed  or  border 
of  Kght,  rich  soil,  pared  at  the  depth  of  twenty 
indbes,  to  prefent  their  roots  firom  running  down. 
Plant  the  tnbers  six  inches  apart,  and  three  inches 
Uow  the  snrfiMO.  The  second  year  some  will 
kt  fit  to  gather,  and  by  taking  only  the  hugest, 
the  bed  will  continue  productire  for  several  years, 
P      lUiag  some  tttth.  compost  every  year. 

Laihtbus.  Of  this  genus  the  chickling 
ntdi,  the  sweet  pea,  everlasting  pea.  Sec,  are  well 
bswB  species. 

To  CmcKLoro  Vbtch,  (L  soHvus,)  is  fre- 
^lently  cultivated  on  the  continent.  The  straw 
is  used  for  the  stable,  and  a  white,  light,  and 
pkasnt-flaYoured  bread  was  made  from  the 
hmwr  of  the  seed;  bat  it  produced  such  dreadful 
dkdt  in  the  last  century,  that  the  use  of  it  was 
ftrisd  by  the  governments  of  the  countries  in 
vUdi  it  was  raised.  Mixed  with  one  half  of 
vhttttD  flour,  a  perfectly  harmless  and  good 
knsd  is  produced;  but  when  employed  alone, 
ad  eaten  for  some  time,  the  most  singular  rigid- 
Hj  of  the  muselee  and  paralysis  of  the  limbs  are 
bpoeghton. 

'Rttse  83rmptomfl  usually  appear  on  a  sudden, 
tad  without  any  previous  pain;  but  sometimes 
^  were  preceded  by  a  weakness  and  disagree- 
•^  sensation  about  the  knees.  The  cold  and 
hoi  bith  fomentations  and  stimulating  ointments, 
^«rs  tried  without  effect  by  the  people;  the  af- 
Maa  was  r^srded  as  incurable,  and  not  being 
^  painful  or  fiatal,  was  endured  by  them  with 
pitieQee  and  unconcern. 

Swine  fed  with  this  meal  lost  the  use  of  their 
Kmbs,  but  grew  very  fiit  lying  on  the  ground. 
A  hone  fed  some  months  on  the  dry  herb  was 
■U  to  have  his  legs  perfectly  rigid :  cattle  are 
spotted  to  grow  lean  on  it,  but  sheep  are  not 
tfl«c(ed.  Paeons,  especially  young  ones,  loose 
the  power  of  walking  by  feeding  on  the  seed. 
Poultry  will  not  readily  touch  it,  but  geese  eat 
it  without  any  apparent  damage.  In  some 
pwts  of  Switsnluid  cattle  feed  on  the  herb 
*iAont  any  harm.  It  becomes  a  question  of 
»»•  interest,  then,  whether  the  nature  of  the 
wfl  m$j  not  contribute  to  the  deleterious  quali- 
ties of  the  plant.  It  is  remarked  that  the  seed 
from  a  strong  rich  soil  is  much  more  deleterious 
tl»«n  that  from  a  light  dry  one. 

Pabbroni,  who  wrote  at  Florence  in  1786,  says 
thit  the  government  there  has  cautioned  the  pea- 
■nts  against  the  use  of  this  vetch,  swine  having 


lost  the  use  of  their  limbs  by  being  fed  on  it  ex- 
clusively. The  peasants,  however,  eat  it  boiled 
or  mixed  with  wheat  flour,  in  the  quantity  of 
one-fourth,  without  any  harm. 

Thb  Sweet  Pea,  (Uohyrua  whrahts,J  is  one 
of  the  most  esteemed  of  garden  annuals.  Its 
sweet  scent,  and  the  beauty  of  the  flowers,  ren- 
dering it  a  general  favourite. 

Saint-foin,  (hydeMTum  onobryehis.J  This  is 
a  deep  rooting  perennial,  with  branching,  spread- 
ing stems,  compound  leaves,  and  showy  red 
flowers.  It  is  indigenous  to  many  parts  of 
Europe,  and  found  exclusively  on  dry  chalky 
soils,  where  it  is  of  great  duration.  It  has  been 
long  cultivated  in  France  and  in  other  parts  of 
the  continent,  and  as  an  agricultural  plant  a  good 
deal  in  England  in  the  chalky  districts;  and  its 
peculiar  value  is,  that  it  may  be  grown  on  soib 
unfit  for  being  constantly  under  tillage,  and 
which  would  yield  little  imder-grass.  This  is 
owing  to  the  long  and  descending  roots  of  the 
saint-foin,  which  will  penetrate  and  thrive  in 
the  fissures  of  rocky  and  chalky  under-strata. 
Its  herbage  is  said  to  be  equally  suited  for  pas- 
turage or  for  hay;  and  eaten  green  it  is  not  so 
apt  to  swell  or  hove  cattle  as  the  clovers  or 
lucem. 

Arthur  Young  says,  that  upon  soils  proper 
for  this  grass>  no  farmer  can  sow  too  much  of  it; 
for  it  IB  one  of  the  most  valuable  herbage  pknts 
we  owe  to  the  bounty  of  Providence.  The  deeper 
the  soil  is  stirred,  previously  to  sowing,  the 
better.  The  seed  is  generally  put  in  broad-cast, 
at  the  rate  of  three  or  four  bushels  the  acre;  and 
sometimes  a  little  red  clover  is  sown  afterwards 
to  produce  a  crop  the  second  season,  when  the 
saint-foin  plants  are  but  small.  When  saint- 
foin  is  annually  mown,  it  should  be  top-dressed 
with  manure;  but  if  only  occasionally  mown, 
the  benefits  derived  from  the  grazing  of  sheep  or 
cattle  will,  to  a  considerable  extent,  answer  for 
surfece  dressings  in  a  plant  that  derives  a  part 
of  its  nutriment  from  the  subsoil.  Saint-foin 
is  highly  nutritive,  either  cut  green  or  made 
into  hay.  The  produce  on  a  medium  of  soils 
and  cultivation,  may  probably  be  estimated  at 
from  about  one  and  a  half  to  two  tons  the  acre; 
and  on  the  poorer  and  thinner  staple  sorts  of 
land,  it  will  perhaps  seldom  afford  less  than  from 
a  ton  to  a  ton  and  a  half  on  the  acre.  One 
theusand  parts  of  saint-fein  afforded  Sir  H. 
Davy  thirty-nine  of  nutritive  matter,  which  is 
the  same  as  that  afforded  by  the  red  and  white 
clover.  The  usual  duration  of  saint-foin  in  a 
profitable  state,  is  from  eight  to  ten  years.  It 
usuaUy  attains  its  perfect  growth  in  about  three 
years,  and  b^^  to  decline  towards  the  eightli 
or  tenth  on  calcareous  soils,  and  about  the  seventh 
and  eighth  on  gravels.  There  are  instances, 
however,  of  fields  of  this  plant  which  had  been 
neglected  and  left  to  run  into  pasture,  in  which 
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plants  have  been  found  upwards  of  fifty  years 
^m  the  time  of  sowing.  It  has  been  cultirated 
upwards  of  a  century  on  the  Cotswold  hills,  and 
three  sorts  of  it  have  been  traced  down  into  stone 
quarries  from  ten  to  twenty  feet  in  length;  and 
in  Germany,  Von  Thaer  found  them  attain  the 
length  of  sixteen  feet.  In  general,  the  great 
enemy  to  the  endurance  of  saint-foin  is  the  grass 
which  accumulates  and  forms  a  close  turf  on  the 
surfiMse,  and  thus  chokes  up  the  plant.* 

Melilot,  (melilatus,)  The  species  of  this 
family  are  similarto  the  lotus,  and  are  the  fiiYonrite 
resort  of  bees;  hence  the  name  from  meZ,  honey, 
and  lohu.  The  m.  oficinalis,  is  one  of  the  plants 
which  imparts  the  peculiar  smell  to  hay.  It  is 
also  employed,  and  forms  the  chief  ingredient,  in 
flayouring  the  Swiss  cheeses  called  Gruyere.  No 
doubt  the  milk,  obtained  by  the  pasturage  formed 
of  a  mixture  of  various  aromatic  herbs,  contri- 
butes to  the  peculiar  excellency  of  these  cheeses; 
but  the  flowers  and  seeds  of  the  melilot,  bruised 
and  mixed  with  the  curd,  imparts  an  additional 
flavour. 

Trefoil,  or  Clover,  (trifoliumj  literally  a 
plant  with  three  leaves.  Two  of  the  most  valu- 
able herbage  plants,  the  red  and  white  clover, 
are  the  most  remarkable  species  of  this  genus. 

"Notwithstanding,"  says  Loudon,  "all  that 
has  been  said  of  the  superiority  of  lucem  to 
clover,  and  of  the  excellence  of  saint-foin,  and 
other  plants  of  the  pea  tribe,  yet  the  red  clover 
for  mowing,  and  the  white  species  for  pasturage, 
are,  and  probably  ever  will,  be  found  to  excel 
all  other  plants  in  these  respects.  The  yellow 
clover,  (t.  procumbuSy)  and  the  cow  or  meadow 
clover,  Cl  mediumy)  are  also  cultivated,  but  they 
are  flEur  inferior  to  the  others.  The  meadow  clover 
is  a  useful  addition  to  the  white  sort,  in  laying 
down  permanent  pastures.  The  yellow  grows 
on  poor  soUs,  but  the  herbage  is  not  much  liked 
by  cattle.  The  soil  best  adapted  for  clover  is  a 
deep  sandy  loam,  which  is  favourable  to  its  long 
tap  roots;  but  it  will  grow  in  any  soil  provided 
it  be  dry.  So  congenial  is  calcareous  matter  to 
clovers,  that  the  mere  strewing  of  lime  on  some 
soils,  will  call  into  action  clover  seeds,  which,  it 
would  appear,  have  lain  dormant  forages.  At  least 
this  appears  the  most  obvious  way  of  account- 
ing for  the  well  known  appearance  of  white  clover 
in  such  cases.  The  climate  most  suitable  for  the 
clovers,  as  of  most  plants  natives  of  Europe,  is  <me 
neither  very  hot,  nor  very  cold  and  dry.  Most 
leguminous  plants  delight  both  in  a  dry  soil  and 
climate,  and  warm  temperature ;  and  the  clover  will 
be  found  to  produce  most  seed  under  such  circum- 
stances ;  but  as  the  production  of  seed  is  only  in 
some  situations  an  object  of  the  farmer's  attention, 
a  season  rather  moist,  provided  it  be  warm,  is  al- 
ways attended  by  the  most  bulky  crops  of  clover 

•  Loadon. 


herbage.  The  time  of  sowing  aceda  is  generally 
the  spring,  during  the  com  seed  time,  or  from 
February  to  May,  but  they  may  be  also  sown 
from  August  till  October;  and  when  they  are 
sown  by  themselves,  that  is,  unaocompanied  by 
any  com  crop,  this  will  be  found  the  best  sa- 
son,  as  the  young  plants  are  less  liable  to  be 
dried  up  and  impeded  in  their  progress  by^e 
sun  than  when  alone  in  spring,  and  remaimsg 
tender  and  unshaded  during  the  hot  and  diy 
weather  of  July.  The  manner  of  sowing  is 
almost  always  broad-oast.  When  sown  with 
spring  com,  clover  and  grass  seeds  are  nsually 
put  in  immediately  after  the  land  has  been  pnl- 
verijsed  by  harrowing  in  the  com  seed,  and  are 
themselves  covered  by  one  course  more  of  the 
harrows;  or  if  the  com  is  drilled,  the  small  seeds 
are  sown  immediately  before  or  after  hand  hoe- 
ing, and  the  land  is  ^en  flnished  by  a  oonne  of 
the  harrows.  The  quantity  of  seed  varies  from 
eight  to  fourteen  pounds  per  acre,  according  to 
the  intention  of  the  crop,  and  the  quantity  of 
grass  seeds  sown  along  with  the  clover. 

The  clover  and  rye  grass  crop  is  either  cut 
green  or  made  into  hay,  or  fed  upon  by  cittle. 
The  produce  of  clover  hay,  without  any  mixtoe 
of  rye  grass,  on  the  best  soils,  is  from  two  to 
three  tons  per  acre;  and  in  this  state,  in  the  Lon- 
don market,  it  generally  sells  20  per  cent  higher 
than  meadow  hay,  or  clover  and  rye  grw 
mixed. 

The  produce  in  seed  may  generally  be  from 
three  to  four  and  five  bushels  per  acre,  weighiiig 
from  two  to  three  hundred  weight. 

Trrb  Msdick,  (medicago  arborea,)  This 
shrob  is  supposed  to  be  the  ct^««  of  the  ancients. 

It  flowers  the  greater  part  of  the  year,  beginning 
in  Apra,  and  continuing  till  December,  and  with 
its  delicate  stem  and  handsome  leaves,  forms  a 
conspicuous  ornament  in  the  shmbbery.  li 
grows  in  great  plenty  in  Abruzza,  and  other 
parts  of  the  kingdom  of  Naples,  where  thegoate 
feed  on  it,  and  their  mUk  yields  abundance  of 

It  seems  to  be  the  shmb  alluded  to  by  Viigil 
and  Columella  as  the  citysus.  In  this  country, 
however,  it  has  not  been  found  useful  as  an  ar- 
ticle of  food  for  animals ;  and,  indeed,  wiU  not 
grow  luxuriantly  except  in  gardens  and  warm 
shmbbery  ground. 

LucERN,  (tnedicago  satiffOy)  is  a  deep  rooting 
perennial  plant,  sending  up  numerous  smdl  and 
clover-like  shoots,  with  blue  or  violet  spikes  ot 
flowers.  It  is  highly  praised  by  the  Roinan 
writers,  and  is  also  of  great  antiquity  in  uw 
Spain,  Italy,and  the  south  of  France;  and  ismucn 
cultivated 'in  Persia  and  Pern,  where  it  is  mown 
all  the  year  round.  ^  ^ 

In  Britain  it  excited  UtUe  attention  tiU  iw^ 
brought  it  into  notice  in  1757,  and  though  mucn 
extoUed,  has  not  yet  found  great  reception  m 
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this  eountiy.  it  is  less  hardy  than  red  clover, 
reqoiriog  three  or  four  years  before  it  attains  its 
fall  growth,  thus  becoming  less  adapted  for  pro- 
fitable cropping  in  the  rotations  of  English 
Urmwffn 

The  yellow  or  Swiss  lucem  (m.fcklcata)^  b  a 
coaner  and  mnch  more  hardy  plant  than  the 
other.  The  soil  snited  for  the  growth  of  Incem 
ihoold  he  dry  and  friable,  and  rather  sandy,  but 
good  and  deep.  The  climate  requires  to  be  warm 
nd  dry.  The  seed  should  be  sown  early  in  the 
m6ii%  months.  From  fifteen  to  twenty  pounds 
per  acre  of  broad-cast,  is  the  quantity  usually 
nqoired. 

The  mowing,  &c.  of  tiiis  plant  is  the  same  as 
that  used  for  dover.  According  to  Sir  H.  Dayy, 
the  mitritife  qualities  of  the  plant  are  two  and 
tliree  tenths  percent.;  and  are  to  that  of  theclovers 
od  nint-fbin  as  twenty-three  to  thirty-nine. 

Hop  Trefoil,  (medicngo  lupuUna^J  is  by  some 
eoosdered  the  shawnrock  of  the  Irish.  It  very 
leBily  raembles  the  common  yellow  clover,  but 
is  \tt^  than  that  plant,  and  is  a  perennial,  while 
the  dorer  is  an  annual. 

LiQDOEioB  (  Gi^t^Aisa  glabra) .  This  is  a  per- 
coaial  deep-rooted  plant,  with  herbaceous  stalks, 
fooT  to  fire  feet  in  height,  pinnated  alternate 
teavei)  and  small  blue,  violet,  white,  or  purplish 
ptpOioiiaeeous  flowers,  disposed  in  axillary  heads 
w  ^ea  It  belongs  to  the  natural  order  Legu- 
■I'aoKe,  and  to  the  class  diadelphia^  and  order 
^txmdria  of  Linnaeus. 


Uquoriea. 

Liquorice  is  a  native  of  the  south  of  Europe, 
ud  appears  to  have  been  cultivated  in  England 
s>ee  the  time  of  Elizabeth.  The  chief  places 
*Wit  was  long  reared  in  any  quantity  for 
safe,  were  Poniefract  in  Yorkshire,  Worksop  in 
•"Nottinghamshire,  and  Grodalming  in  Surrey.  It 
»  now,  however,  raised  by  many  gardeners  in 
^  vicinity  of  London,  by  which  the  London 
^»ttket  is  supplied  with  roots  in  no  respect  infe- 
rior to  those  of  warmer  climates. 

It  requires  a  deep  sandy  loam,  trenched  by  the 
^»sde  or  plough  to  two  or  three  feet  deep,  and 
toanuied  if  necessary.    The  plants  are  procured 


from  old  plantations,  and  consist  of  those  side 
roots  which  have  eyes  or  buds.  The  planting 
season  is  either  October  or  February,  and  March; 
the  latter  is  preferable.  The  plants  are  dibbled 
in,  in  rows  three  feet  apart.  The  plants  do  not 
rise  above  a  foot  the  first  season,  and  take  tliree 
years  before  the  root  is  fit  for  use. 

Decoctions  of  this  root  yield  an  extract  con- 
taining a  large  quantity  of  saccharine  matter  and 
mucilage,  with  a  little  bitter  extract.  It  is  used 
in  medicine  under  various  forms,  and  is  the  black 
sugar,  or  Spanish  juice,  so  generally  known. 
The  Uquorioe  roots  are  also  used  by  brewers,  to 
a  considerable  extent,  in  the  manufacture  of 
porter. 

Liquorice  juice  has  been  famed  since  the  days 
of  Hippocrates  as  useful  in  allaying  thirst.  Dr 
CuUen  supposes,  however,  that  this  property 
does  not  actually  belong  to  the  saccharine  juice; 
but  that  if  a  piece  of  the  root  be  chewed  till  all 
this  juice  is  extracted,  there  remains  a  bitter 
which  acts  on  the  salivary  glands,  and  this  may 
contribute  to  remove  thirst. 

Chestnut  Bean  ( eastanospermum  Australe), 
This  bean  was  discovered  by  Mr  Cunningham 
upon  the  banks  of  the  river  Brisbane,  which 
flows  into  Morton  bay.  New  South  Wales.  It 
grows  on  a  large  handsome  tree,  which  belongs 
to  a  new  and  undescribed  genus,  in  many  par- 
ticulars allied  to  the  robinia.  The  leaves  are 
pinnated  on  long  footstalks,  the  leaflets  entire, 
with  a  terminal  one.  The  flowers,  which  are 
papilionaceous,  are  produced  at  the  bases  of  the 
leaves  in  considerable  numbers,  not  unlike  those 
of  the  robinia  hispida.  Those  flowers  are  suc- 
ceeded by  large  hard  pods,  of  a  brown  cinnamon 
colour.  The  pods  contain  a  varying  number  of 
round  seeds,  or  beans,  compressed  on  one  side, 
and  covered  with  a  thin  loose  shell  of  a  chestnut 
colour.  When  these  beans  are  roasted  they  have 
much  the  flavour  of  chestnuts,  and  may  yet  prove 
in  that  country  a  wholesome  article  of  food. 

Though  not  belonging  to  the  family  of  pulses, 
the  following  plant  may  here  be  described  as  in- 
termediate between  this  family  and  the  grami- 
ne«. 

Buck-wheat  (polygcnuinfagoj^frumjy  or  beech 
wheat,  from  its  seed  resembling  the  mast  of 
beech.  Octandriay  trigynia,  Linn.;  nat.  order, 
pofygonece.  Buck- wheat  is  considered  a  native  of 
Asia,  though  sometimes  found  in  Europe  in  a 
seemingly  wild  state.  It  will  not,  however,  bear 
the  frosts  of  our  springs,  or  the  severity  of  win- 
ter. In  China  and  other  eastern  countries  it  is 
cultivated  as  a  bread-corn.  The  meat  of  the 
seed  is  also  used  in  cooking,  and  in  making  a 
kind  of  coarse  bread,  in  various  parts  of  Europe. 

Buck- wheat  is  an  annual  plant,  growing  rather 
handsome,  with  branched  herbaceous  stems,  hav- 
ing leaves  which  at  first  are  roundish,  but  after- 
wards become  arrow-shaped,  resembling  some- 
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what  those  of  ivy,  hut  heing  longer  pointed  and 
much  softer.  The  stalk  is  round  and  hollow ; 
its  general  colour  is  green,  hut  it  sometimes  has 
a  reddish  tinge.  It  commonly  grows  to  the 
height  of  about  thirty  inches.  At  almost  every 
joint  of  the  stalk,  lateral  branches  shoot  out, 
which  are  terminated  by  purplish  flowers,  and 
these  are  succeeded  by  small  triangular-shaped 
seeds,  which  are  of  a  brownish-black  colour  on 
the  outside,  and  white  within.  This  grain  is 
usually  sown  in  May  or  June,  and  is  of  such  ra- 
pid growth,  that  it  generally  ripens  its  seeds 
within  about  one  hundred  days  from  the  time 
of  sowing.  It  will  thrive  in  any  soil,  even  in 
those  which  contain  little  else  than  sand.  The 
largest  increase  is,  however,  obtained  from  dry 
ground,  which  has  been  thoroughly  ploughed 
and  pulverized ;  and  in  such  circumstances,  as 
much  as  fifty  or  sixty  bushels  have  been  reaped 
from  an  acre,  on  which  only  one  bushel  of  seed 
has  been  bestowed. 

This  plant  is  more  generally  cultivated  for  the 
sake  of  its  green  fodder,  and  then  the  seed  is 
strewn  much  thicker,  as  much  as  three  or  four 
bushels  being  allotted  to  the  acre.  If  the  season 
is  forward,  and  the  weather  continues  warm, 
buck-wheat  may  be  sown  for  this  purpose  in 
April,  and  will  bekr  cutting  twioe  during  the 
summer;  but  the  slightest  degree  of  frost  will 
des^y  it  entirely.  When  it  is  thus  intended 
to  apply  the  plant  as  green  meat,  a  sufficient 
quantity  should  be  cut  one  day  for  the  consump- 
tion of  the  next.  The  state  most  proper  for  cut- 
ting is  when  the  blossoms  are  making  their  ap- 
pearance. 

All  animals  are  fond  of  this  food,  and  will 
thrive  upon  it.  When  given  to  cows  it  causes 
them  to  yield  an  abundance  of  excellent  milk, 
which  makes  good  butter  and  cheese.  The  stalk 
and  leaves  will  continue  green  during  the  driest 
weather,  even  when  all  the  grasses  in  the  mea- 
dows are  burnt  up.  The  straw  or  haulm  is 
sometimes  given  in  a  dry  state  to  cattle,  but  is 
not  then  so  usefid  as  when  green. 

Buck- wheat  is  also  sometimes  sown  in  order 
that  the  plants  may  be  ploughed  into  the  ground, 
and  serve  as  manure  in  the  process  of  bringing 
lands  into  proper  order  for  other  crops.  The 
time  most  proper  for  this  ploughing  is  when  the 
blossoms  are  full  upon  the  plants,  as  they  are 
then  in  their  most  succulent  state.  The  limd  is 
then  left  at  rest  for  some  months,  during  which 
time  the  vegetable  matter  of  the  buck- wheat  be- 
comes fermented  and  decomposed.  The  variety 
known  as  Tartarian  buck- wheat,  pofygonwn  tar^ 
taricumy  being  of  more  luxuriant  growth  than 
the  common  sort,  fagopyrum^  has  been  prefer- 
ably recommended  for  this  object. 

Birds  are  exceedingly  fond  of  the  seeds,  and 
one  of  the  principal  uses  made  of  them  in  this 
country  is  to  feed  pheasants  during  the  winter. 


in  spots  set  apart  for  the  presoration  of  that 
species  of  game.  With  this  object,  the  grain  is 
sometimes  sown  in  these  preserves,  and  left  sAaiid- 
ing,  to  afibrd  both  cover  and  food  to  the  birdi; 
at  other  times  the  straw  is  taken  unthreahed,  and 
left  in  heaps  at  intervals  throughout  the  places 
where  the  birds  resort.  Such  an  abundanoe  of 
their  favourite  food  will  not  only  prevent  plMh 
sants  from  rambling,  but  frequently  allures  others 
from  spots  where  an  equally  comfortable  provi- 
sion b  not  made. 

Horses  are  fond  of  the  seeds,  which  aie  some- 
times given  to  them  in  conjunction  with  oats; 
it  is  proper,  however,  in  such  case,  to  subject 
the  buck-wheat  to  the  previous  op^ation  of 
crushing.  Pigs  are  often  fattened  upon  budc- 
wheat;  and  it  is  said,  that  if  this  food  be  given 
to  them  in  great  quantity  at  first,  it  will  occa- 
sion the  animals  to  exhibit  symptoms  of  intoxi- 
cation, 80  that  they  run  squeaking  and  tamUing 
about  in  a  grotesque  manner.  As  they  beeome 
habituated  to  the  use  of  the  grain,  sneh  an  effect 
ceases.  It  is  necessary  to  crash  the  seeds  for 
this  purpose  also. 

Buck- wheat  is  sometimes  used  by  distiUoB,  it 
being  capable  of  yielding  a  considerable  quantit j 
of  good  spirit.  This  use  is  made  of  it  to  a  great 
extent  at  Dantng,  where  an  extensive  mannfiiD- 
ture  of  cordial  waters  is  continually  carried  on. 

The  poor  of  some  countries  mix  the  meal  of 
buck- wheat  vrith  a  small  proportion  of  wbeat- 
flour,  and  make  a  kind  of  bread  of  the  compound, 
which  is  black  and  bitter,  and  deficient  in  a  doe 
degree  of  nourishment.  In  Brabant  it  is  not  tin- 
usual  for  persons  who  derive  a  profit  from  keq>- 
ing  bees  to  sow  this  grain  near  to  their  dwdl- 
ings,  they  being  of  opinion  that  no  plant  is  equal 
to  it  for  affording  to  those  insects  a  proper  sup- 
ply of  materials  whence  their  sweet  store  is  eJb- 
borated. 


CHAP.  XXXIV. 

ROSACBJB — ^THE     APPLE,     PEAR,     QUINCE,    PLUMB, 
PEACH,  CHERRY,  STRAWBERRY,  RASPBERRY,  &C« 

The  natural  family  rosacee  embraces  a  coii- 
siderable  number  of  plants  of  the  herbaoeoQs 
kind,  shrubs,  and  trees.  It  takes  its  name  from 
the  rose,  which  may  be  considered  as  the  type  of 
the  family.  Besides  this,  the  chief  of  ornamental 
flowers,  it  comprehends  other  fiivourites  of  tlie 
garden,  as  the  potentillas,  geums,  £:c  This 
family  also  includes  all  the  most  important  fruits 
of  the  temperate  r^ons.  Thus,  to  the  genera 
pyrusy  belong  the  apple  and  pear ;  to  pnmms^ 
the  plumb  and  apricot ;  to  cm^tgdaUu^  the  peacK, 
nectarine,  and  almond ;  cricbotryOy  Uie  loquait ; 
mesphHus.  the  medlar;   c^^cfomo,  the  quince  ; 
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while /fw^mna  contains  the  strawberry,  rasp- 
benj,  and  bnmUe* 

lie  medidnal  propttrtiea  of  many  plants  of 
this  frmily  are  not  leea  active  than  their  fruits 
KtcxttUeiit.    The  principal  of  these  is  the  well 
known  prasne  aeid,  whieh  exists  in  abondance 
in  tbe  leaves  and  kernels  of  many  genera^  espe- 
eaflyin/nsmy  and  am^fgdoLug,    It  is  the  aotire 
iqgrodieot  in  laurel  water,  which,  when  taken 
ia  imall  4oBei^  acts  either  as  an  emetic  or  riolent 
pmigative,  and  in  larger  doses,  prores  almost  in- 
itaoUy  fiital  h^  at  onoe  destroying  the  irritabi- 
lity of  animal  fibre  without  any  organic  change 
ofslrueUuey  sodi  as  inflammation.     Some  of 
the  other  geoera,  as  the  dmpaeecgy  yield  a  gmn, 
nukr  to  gam  Arabic  ;  and  this  shows  the  near 
f&akj  of  the  two  fisuxiilies  of  l^ftmnnoM  and 
rmaa.    Others  yield  an  astringent  principle, 
ad  aie  employed  in  medicine  and  the  arts.  The 
not  of  the  torme&iilla  was  formerly  used  in 
SeotitDd  for  tanning  leather,  and  is  still  so  used 
m  the  FeRo  islands;  while  that  of  the  c^oUim 
cbeRyieamilarly  employed  in  Mexico.      The 
M  dpnmut  Firffitmma  is  used  as  a  febriAige 
in  the  United  States  of  America;  and  that  of 
F^tHtiBM  ryiUmt  haa  been  praised  for  the  same 
pnpeitiee.    The  root  oigemntn-bamum  has  been 
fooad,  by  Milandi  and  Moretti,  to  contain  on^ 
eleventh  of  its  weight  of  tannin.      It  has  been 
«ed  both  in  America  and  Europe asa  substitute 
fwPoiifianbark.    Th^  leATW  €i£  dryas  oetcpe- 
(iii  in  the  north  of  Europe,  of  ru^  arctieus  in 
Nenajr,  of  pnmm  spinosa  and  ovtMii,  and  of 
rm  rubiffimma^  have  been  dried  and  used  as  a 
mtof  snbstitate  for  tea.     The  bark  ef  the  root 
^foUmia  trifoUata  is  remarkable  in  having,  in 
addition  to  the  astringUMsy  already  mentioned, 
■a  emetic  property,  on  which  account  it  is  em- 
ployedm  North  Anaeriea  in  place  of  ipecacuanha. 
It  is  mid  tiiat  a  similar  power  exists  in  other 
firmL    The  fiimily  roiaeeas  nearly  corresponds 
to  the  clus  iet^9tmdria  of  Limwus.     The  leaves 
ue  altenate,  simple^  or  compound,  accompanied 
at  the  base  by  two  permstent  stipules,  sometimes 
mited  to  the  petiole.    The  calyx  is  monopeta- 
W,  with  four  or  five  divisions ;  the  corolla  con- 
oitB  generally  of  four  or  five  reg^ularly  spreading 
and  delicate  petals;  the  stamina  are  generally 
reiy  nnmaroua  and  distinct ;  the  pistil  is  formed 
of  one  er  several  carpels,  either  finee  and  distinct, 
Widheiant  by  their  outer  sides  to  the  calyx; 
*omitinies  they  are  also  united  to  each  other,  or 
coQeeled  into  a  kind  of  capitnlum  upon  a  reoep- 
tade;  the  style  is  always  more  or  less  lateral, 
«nd  the  stigma  simple.    The  form  and  position 
of  the  fruit  is  extremely  diversified. 

We  proceed  to  consider  the  fruit-bearing  trees 
aid  plants  of  this  fiunlly,  and  shall  commence 
with  Uie  apple. 

The  Appu  (pyrm  maUu),  The  English 
came  of  this  well  known  fruit  is  said  to  be  de- 


rived firom  the  Greek  apioSy  and  the  Celtic  apiy 
both  signifying  a  fruit.  The  apple  is  essentially 
a  firuit  of  the  colder  and  more  temperate  r^ona 
of  the  globe,  over  which  it  is  almost  universally 
spread  and  cultivated.  The  tree  attains  a  mode- 
rate he^t,  with  e|»eading  branches;  the  leaf 
ovate,  and  the  flowers,  terminating  in  umbels, 
are  produced  frtmi  the  wood  of  the  former  year, 
but  more  generally  from  very  short  ^loots  or 
spurs,  frx>m  wood  of  two  year^  growth.  The 
fruit  is  roundish,  umbilical  at  the  base,  and  of 
an  acid  flavour.  The  original  of  the  cultivated 
apide  is  the  wild  crab,  which  is  armed  with 
spines  or  thorns,  has  serrate  leaves,  and  a  small 
extremely  acrid  fruit,  and  is  to  be  found  as  an 
indigenous  tree  in  most  of  the  countries  of  Eu- 
rope. From  the  crab  all  the  numwous  varieties 
of  the  apple,  winch  are  cultivated  so  extensively 
in  most  parts  of  Europe  and  in  North  America, 
have  been  derived.  The  apple  tree  is  supposed 
by  some  to  attain  a  great  age.  Haller  men- 
tions some  trees  in  Herefordshire  that  attained  a 
thousand  years,  and  were  highly  prolific;  but 
Knight  considers  two  hundred  years  as  the  or- 
dinary duration  of  a  healthy  tree,  grafted  on  a 
crab  stock,  and  planted  in  a  strong  tenacious  soil. 
Speichly  mentions  a  tree  in  an  orchard  at  Bur- 
ton-joyce,  near  Nottingham,  of  about  sixty  years 
old,  with  branches  extending  frtmi  seven  to  nine 
yards  round  the  bole,  which  in  1792  produced 
upwards  of  a  hundred  pecks  of  apples.  Of  all 
the  different  fruits  of  the  colder  latitudes,  the 
apple  is  perhaps  the  most  serviceable.  It  is  of 
easy  culture,  remains  the  longest  in  season,  is 
used  in  the  greatest  number  of  ways,  and  is  uni- 
versally relished.  The  stone  fruits  of  the  Bri- 
tish orchard  keep  only  for  a  fow  days,  unless 
they  are  preserved,  and  in  this  state  they  lose 
that  natural  flavour  on  which  their  value  diiefly 
depends.  Many  of  the  finer  pears  keep  only  for 
a  short  time,  when  they  ferment  and  become 
vapid ;  while  there  are  apples  of  very  rich  fla- 
vour, which,  with  care,  can  be  preserved  from 
one  fruit  season  till  the  commencement  of  an- 
other. 

The  celebrated  traveller  Von  Buch  has  re- 
marked, that  the  apple  and  the  commoner  fruit 
trees  grow  in  the  open  air  wherever  oaks  thrive; 
accordingly  we  find  the  apple  cultivated  to  the 
sixtieth  degree  of  north  latitude.  Even  in  the 
Orkney  and  Shetland  islands  very  good  apples 
grow.  As  we  proceed  fiirther  north  the  apple  is 
scarcely  known.  The  people  of  Lapland  showed 
Linnsus  what  they  called  an  apple  tree,  which, 
they  sidd,  bore  no  fruit,  because  it  had  been 
cursed  by  a  beggar  woman,  to  whom  the  owner 
of  the  tree  had  refused  some  of  its  produce.  The 
naturalist  found  that  it  was  the  common  elm,  a 
tree  also  rare  in  that  severe  climate.  The  apple, 
as  well  as  most  other  European  fruits,  wldch 
now  appear  indigenous,  is  probably  a  native  of 
2s 
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the  East  The  prophet  Jod,  enumerating  the 
trees  of  Syna,  says,  '^  the  vine  is  dried  up,  and 
the  fig  tree  languisheth;  the  pomegranate  tree, 
the  pahn  tree  also,  and  the  apple  tree,  even  all 
the  trees  of  the  field  are  withered."  The  culti- 
vated apple  was  probably  scarce  at  Rome  in  the 
time  of  Pliny:;  for  he  states  that  there  were 
some  apple  trees  in  the  villages  near  the  city 
which  yielded  more  profit  than  a  small  farm. 
The  art  of  grafting  was  at  that  period  either 
very  recently  discovered,  or  comparatively  little 
known.  This  practice  must  evidently  have  be- 
longed to  an  advanced  state  of  civilization.  It 
is  remarkable  that  Moses,  in  his  directions  to  ihe 
Israelites  when  they  **  shall  come  into  the  land, 
and  shall  have  planted  all  manner  of  trees  for 
food,"  makes  no  mention  of  the  art  of  grafting, 
llesiod  and  Homer,  in  like  manner,  have  no  al- 
lusion to  a  practice  which  would  naturally  have 
formed  part  of  their  subject  had  it  existed  when 
they  wrote.  The  art  of  graftiAg,  as  well  as  that 
of  pruning,  has  been  ascribed  to  an  accidental 
origin.  The  more  vigorous  shooting  of  a  vine, 
after  a  goat  had  broused  on  it,  is  said  to  have 
suggested  the  one  great  principle  in  the  manage- 
ment of  firutt  trees ;  and  it  is  probable  that  the 
occasional  natural  union  of  the  boughs  of  distinct 
trees  may  have  shown  the  general  practicability 
of  the  other.  Pliny  mentions  apple  trees  '*  that 
will  honour  the  first  grafters  for  ever;"  and  this 
enthusiastic  sort  of  praise  belongs  to  the  infancy 
of  an  art,  when  mankind  are  first  conscious  of 
its  blessings,  and  therefore  not  disposed  to  un- 
dervalue them  through  Hieir  familiarity.  To 
the  facility  of  multiplying  varieties  by  grafting, 
is  to  be  ascribed  the  amaring  extension  of  the 
sorts  of  apple,  probably  from  one  common  stock. 
The  varieties  at  present  known  are  considerably 
more  than  a  thousand.  Of  late  years  these  va- 
rieties have  increased  in  a  remarkable  manner, 
by  the  application  of  the  pollen  of  one  sort  to 
the  blossom  of  another. 

Many  of  the  better  sorts  ef  Englidi  apples 
were  probably  at  first  introduced  into  this  coun- 
try from  the  .continent.  The  greater  part  of 
our  names  of  apples  are  French,  either  pure  or 
corrupted.  Those  varieties  which  had  been 
celebrated  abroad  were  spread  through  the  king- 
dom by  their  cultivation  in  the  gardens  of  the 
religious  houses;  and  many  of  these  fine  old 
sorts  still  exist.  Thus  the  nonpareil^  according 
to  the  old  herbalists,  was  brought  from  France 
by  a  Jesuit,  in  the  time  of  queen  Mary,  and  first 
planted  in  the  gardens  of  Oxfordshire.  The 
oslirty  or  Arbroath  pippin^  an  ancient  Scotch  va- 
riety, was  either  introduced  or  extensively  cul- 
tivated by  the  monks  of  the  abbey  of  Aberbroth- 
wick.  On  the  other  hand,  the  celebrated  ^oZScIm* 
pippin  has  been  considered  as  the  native  growth 
of  England,  and  noticed  as  such  by  French  and 
Dutch  writers.    It  is  described  by  Duhamel 


under  the  name  of  pomms  d^or^  reitutte  ^An^ 
terre.  The  same  celebrated  authority  on  froH 
trees,  also  mentions  the  gros9e  reinette  ^Aftgk- 
terre.  The  more  delicate  ^ples  for  the  tJiie, 
such  as  the  pippins,  m^an  probably  very  little 
known  here  till  the  latter  part  of  the  nxteenth 
century.  Fuller  states  that  one  Leonard  Mn- 
chal,  in  the  sixteenth  year  of  the  reign  of  Heniy 
VIII.,  brought  pippins  from  over  sea,  aod 
planted  them  at  Plumstead  in  Suaaex.  Pippins 
are  so  called  because  the  trees  were  raiaed  from 
the  pips  or  seeds,  and  bore  the  i^pka  whidi 
gave  them  celebrity  without  graftbg.  In  the 
thirty-seventh  year  of  the  same  king  we  find  the 
barking  of  ^>ple  trees  declared  a  felony ;  and  the 
passing  of  the  law  had  probably  a  relation  to  the 
more  extended  growth  of  the  fruit  throngh  the 
introduction  of  pippins.  **  Costard-monger"  is 
an  old  English  term  for  the  dealers  in  regetabka, 
derived  from  their  principal  oonunodity  of  ^pki; 
the  costard  being  a  laige  apple,  round  and  bulky 
as  the  head,  or  ^costard."  If  we  may  deduce 
any  meaning  firom  this  name,  which  is  the  «me 
as  '^  coster,"  it  would  appear  that  the  O06tazd,or 
large  apple,  was  the  sort  in  conmion  nae,  and 
that  hence  the  name  of  the  variety  became  sy- 
nonymous with  that  of  the  species;  the  moie 
delicate  sorts  were  luxuries  unknown  to  the  or- 
dinary consumers  of  our  native  firuita,  till  they 
were  rendered  common  by  the  planting  of  o^ 
chards  in  Kent,  Sussex,  and  other  parte  of  the 
kingdom. 

The  growth  of  die  more  esteemed  ^ple  tieei 
had  made  such  a  general  progress  in  half  a  cen- 
tury, that  we  find  Shakspeare  putting  these 
words  in  the  mouth  of  Justice  Shallow,  in  his 
invitation  to  FalstaflF:  «  You  shall  see  mine  or- 
chard, where,  in  an  arbour,  we  wiU  eat  a  laet 
year's  pippin  of  my  own  graffing."  Sir  Hngh 
Evans,  in  the  «  Merry  Wives  of  Wmdaor,"  sajs, 
<<  I  wiU  make  an  end  of  my  dinner-^here's  pip- 
pins and  cheese  to  come."  Pippins  were,  there- 
fore, in  die  time  of  Shakspeare,  deUeadea  for 
the  dessert  But  In  another  fifty  yean  the  nar 
tional  industry  had  rendered  the  produce  of  the 
apple  an  important  article  of  g^ieral  conaump- 
tion.  The  fine  cider  orchards  of  HerefiBrdshire 
began  to  be  planted  in  the  reign  of  Clarlee  I. 
The  adaptation  of  these  apples  to  the  aoU  was 
quiddy  discovered,  and  they  ^read  owr  the 
face  of  the  whole  country.  Of  the  varietiea  of 
the  cider  apples,  the  redetreak  and  the  liiM  were 
formeriy  the  most  prised ;  and  the  cider  of  these 
apples,  and  the  perry  of  the  eqwuh  pear,  were 
celebrated  throughout  Euw^.  At  the  tiaje 
when  cider  was  first  manufiictured  in  England, 
it  was  believed  that  it  would  ahnoet  wholly  sn- 
persede  the  use  of  foreign  wines.  From  the  pe- 
riod of  the  Norman  conquest  England  earned  (W 
a  great  wine  trade  with  France,  principally  witt 
Bordeaux  and  the  neighbouring  provinoea. 
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iBcreased  oonaideisbly  when  Henry  II.  married 
the  daughter  of  the  duke  of  Aqoitaine ;  and  after 
the  kings  of  England  sabsequently  became  pos- 
sesed  of  some  of  the  great  wine  provinces  of 
Fhnee,  the  consomption  of  their  produce  was 
ifanoet  oniTersaL  Abont  the  middle  of  the  six- 
teenth century,  although  no  wines  were  per- 
mitted to  exceed  the  price  of  twelve-pence  per 
^fSkUy  we  find  a  law  enacted,  by  which  no  per- 
son, except  those  who  could  expend  a  hundred 
marks  annually,  or  were  of  noble  birth,  should 
keep  in  his  house  any  ressel  of  wine  exceeding 
ten  gallons—^  regulation  which  would  suggest 
that  the  demand  for  wine  was  greater  than  the 
softly,  owing  probably  to  the  increase  of  the 
m^dk  ranks  of  society.  In  the  year  1635,  we 
find  a  patent  granted  to  Francis  Chamberlayne, 
for  making  wine  from  the  dried  grapes  of  Spain 
aadPoTtogal;  and  the  patentee  set  forth  that 
his  wines  would  keep  good  during  several  years, 

\       Old  even  in  a  voyage  under  the  line. 

CSder  became  a  general  beverage  before  the 

I  time  of  Charies  II.,  though  it  had  been  partially 
laed  for  neariy  a  century  before.  Grerard,  who 
pahlidied  his  HerbaU  about  the  dose  of  Eliza- 
beth's reign,  says,  in  his  quaint  way,  **  I  have 
mn,  about  Uie  pastures  and  hedgero¥rs  of  a  wor- 
diipfid  gentleman's  dwelling,  two  miles  from 
Hoeford,  called  Mr  Roger  Badnome,  so  many 
tices  of  all  sortes,  that  the  servants  drink,  for 
the  meet  part,  no  other  drink  but  that  which  is 
made  of  ^ples.  The  qualitie  is  such,  that,  by 
the  report  of  die  gentleman  himselfe,  the  parson 
hath  for  tythe  many  hogsheads  of  cyder." 

We  have  already  alluded  to  the  great  number 
ofvarietiesof  the  apple.  These  have  gone  on 
ivreaang  with  the  increased  zeal  and  industry 
of  modem  gardeners.  In  1573  Tusser  mentions, 
in  his  list  of  fruits,  **  apples  of  all  sorts."  Par- 
kinson, in  1629,  enumerates  fifty-seven  sorts. 
Erelyn,  about  thirty  years  afterwards^  says,  "It 
was  through  the  plidn  industry  of  one  Harris,  a 
Mtenr  to  Henry  YIII.,  that  the  fields  and  en- 
vinms  of  about  thirty  towns  in  Kent  only  were 
)teted  with  fruit  from  Flanders^  to  the  univer- 
nl  benefit  and  general  improvement  of  the  coun- 
try. In  1650,  Hartlib  speaks  of  "  one  who  had 
two  hundred  sorts  of  apples,"  and  "  verily  be- 
lieves  there  are  neariy  ^ve  hundred  sorts  in  this 
Wand."  Ray,  in  1688,  selected  from  the  infor- 
matkm  of  the  most  skilful  gardeners  about  Lon- 
don a  list  of  seventy-eight  sorts.  Succeeding 
writers  have  been  enabled  greatly  to  increase  the 
lut,  partly  from  the  almost  continual  accession 
of  sorts  recdved  from  the  continent  during  in- 
t«ml8  of  peace,  but  principally  from  the  great 
inmiber  reared  from  seeds.  The  second  edition  of 
the  Catalogue  of  Fruits,  published  by  the  horti- 
coHural  aodety  of  London  in  1831,  contains  the 
B>iMe  of  1400  sorts  of  apples;  and  although 
f^BM  of  these  may^  when  fruited*  prove  synony- 


mous, yet  the  accession  of  new  collections  within 
the  seasons  of  1832  and  1833,  would  doubtless 
extend  the  number  of  distinct  sorts  beyond 
1500. 

A  variety  of  the  apple,  Hke  that  of  most  other 
plants,  is  supposed  by  some  to  have  only  a 
limited  duration ;  and  hence,  on  looking  back 
on  the  lists  of  Parkinson,  Evelyn,  and  other 
authors,  many  of  the  varieties  ^en  numbered 
are  not  now  to  be  found,  or  are  so  degenerated  or 
diseased  as  no  longer  to  deserve  the  attention  of 
the  planter.  Thus  the  moil,  and  its  successful 
rival  the  redstre<xky  with  the  musts  and  golden 
pippin^  are  in  the  last  stage  of  decay,  and  the 
stine  and  fox  whelp  are  hastening  rapidly  after 
them.  This  circumstance  has  given  rise  to  a 
curious  physiological  speculation.  Mr  Knight, 
after  studying  the  subject,  and  making  a  great 
variety  of  experiments  for  several  years,  and  at- 
tempts to  propagate  every  old  variety,  arrives  at 
the  following  Tesult:  "I  think,"  says  he,  «I 
am  justified  in  the  conclusion,  that  all  plants  of 
this  species,  however  propagate^  from  the  same 
stock,  partake  in  some  degree  of  the  same  life, 
and  will  attend  the  progress  of  that  life  in  the 
habits  of  its  youth,  its  maturity,  and  its  decay, 
though  they  will  not  be  any  way  affected  by  any 
incidental  injuries  the  parent  tree  may  sustain 
af^r  they  are  detached  from  it."  This  rather 
fanciful  opinion  has  not  been  confirmed  by  other 
horticulturists;  on  the  contrary,  several  emi- 
nent writers  consider  that  the  deterioration  of 
the  varieties  of  the  apple  and  other  fruits  may 
be  owing  to  climate,  and  that  the  return  of  ge- 
nial summers  would  restore  to  us  from  old  trees 
as  good  fruit  as  heretofore.  Loudon  remarks  on 
this  subject:  ''It  is  unquestionably  true  that 
all  varieties  have  a  tendency  to  degenerate  into 
the  primitive  character  of  the  species ;  but  to  us 
it  appears  equally  true,  that  any  variety  may  be 
perpetuated  with  all  its  excellencies  by  proper 
culture,  and  more  especially  varieties  of  trees. 
However  unsuccessful  Knight  may  have  been  in 
continuing  the  moil,  redsireak,  and  golden  pip- 
pin, we  cannot  alter  our  conviction,  that  by 
grafting  from  these  sorts  they  maybe  continued, 
such  as  they  are  or  were  when  the  scions  were 
taken  from  the  trees,  to  the  end  of  time.  As  to 
plants  propagated  by  extension,  'partaking  in 
some  degree  of  the  same  period  of  life  as  the 
parent,'  we  cannot  admit  the  idea  as  at  all  pro- 
bable. Vines,  olives,  poplars,  and  willows,  have 
been  propagated  by  extension  for  ages,  and  are 
still,  as  &r  as  can  be  ascertained,  as  vigorous  as 
they  were  in  the  time  of  Noah  or  Pliny."  * 

in  enumerating  a  few  of  the  most  approved 
varieties  of  the  apple,  we  shall  class  them  as 
they  are  suited  for  the  dessert,  for  the  kitchen,  for 
cider  making,  or  for  cottage  economy* 

*  Eney.  of  Gardening. 
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For  the  Table.  Apples  for  the  table  are  diar- 
aoterlsed  by  a  firm  juicy  pulp,  poignant  flavour, 
regular  form,  and  beautiful  colouring,  as  the 
sugai^loaf  pippin,  Wormsley  pippin,  autuoan 
pearmain,  king  of  the  pippins,  Feam's  pippin, 
Ribston  pippin,  old  pome,  rosy  Hertfordshire 
pearmain,  Pennington's  seedling.  Rennet  du 
Canada,  Dutch  mignonne.  Sweeny  nonpariel, 
Dowton  nonpariel,  Newton  pippin,  Boston  rus- 
set. 

For  the  Kitchen.  Apples  fpr  cooking  are 
characterised  by  the  property  of  what  is  tech- 
nically called  falling^  or  forming  by  the  aid  of 
heat,  into  a  general  pulpy  mass  of  equal  consis- 
tency, as  also  by  their  laige  sice,  and  keeping 
properties.  Some  have  this  property  of  fall- 
ing when  green,  as  the  Keswick,  Carlisle,  and 
Hawthomden  codlins ;  others,  again,  oi^y  after 
they  are  ripe,  as  the  russet  tribe.  The  following 
may  suit  either  for  dessert  or  kitchen  use.  Gra- 
venstein  and  Henheim  pippin,  Bedfordshire 
foundling,  Brabant  bellefleur,  London  pippin, 
white  winter  calville,  northern  greening,  Rhode 
island  greening. 

I\>r  Cider.  For  the  purpose  of  making  into 
cider,  the  apples  must  have  a  considerable  d^^ree 
of  astringency,  with  or  without  firmness  of  pulp 
or  richness  of  juice.  The  best  kinds,  aooording 
to  Knight,  are  often  tough,  dry,  and  fibrous;  and 
the  Siberian  hairey,  which  he  recommends  as 
one  of  the  very  best  cider  apples,  is  unfit  either 
for  culinary  purposes  or  the  table.  Knight  re- 
marked that  the  specific  grayity  of  the  juice  of 
the  apples  was  a  test  of  the  future  strength  of 
the  cider  to  be  made  fix>m  them. 

For  Cottage  Gardens.  Where  the  space  will 
admit  of  only  one  tree,  the  best  is  the  Ribston 
pippin;  if  two,  add  to  this  the  Dutch  mignonne; 
if  three,  add  to  these  the  Wormaley  pippin;  and, 
according  to  space  and  convenience,  king  of  the 
pippins,  old  nonpariel,  Dowton  nonpariel,  alfiis- 
ton,  Bedfordshire  foundling,  Pennington's  seed- 
ling. For  training  against  the  wall  or  roof,  the 
best  are  the  Ribston  pippin,  old  nonpariel;  or 
when  a  large  kitchen  apple  is  required,  the  Bed- 
fordshire foundling,  the  Hawthomden,  or  non- 
such. In  cold  and  un^ftvourable  situations,  the 
court  pender  plat,  the  Bedfordshire  foundling, 
the  northern  greening,  or  the  Keswick  codling, 
which  is  an  excellent  autumn  apple  for  kitchen 
use.  Unlike  other  fruits,  the  apples  which  ripen 
latest  are  the  best.  The  trees  may  be  turns- 
planted  at  various  ages,  apple  trees  bearing  this 
process  at  a  greater  age  than  any  others.  The 
time  of  transplanting  may  be  in  any  open  wea- 
ther, from  November  till  February. 

The  propagation  of  apple  trees  is  aooomplished 
by  seeds,  cuttings,  suckers,  layers,  or  ingrafting. 
In  raising  from  seed,  care  should  be  tak«i  in 
the  choice  of  the  fruit  and  varieties.  The  sorts 
of  apples  proper  for  crossing,  or  reciprocal  im- 


pregnation, appear  to  be  those  whbh  haye  sgrait 
many  qualities  in  common,  and  some  dShnot 
qualiUes.  Thus,  the  golikn  pippin  Imb  been 
crossed  by  other  pippins  or  rennets,  snd  not  by 
calvils  or  oodMngs.  A  small  used  apple  cnwd 
by  a  laige  sort,  will  be  mote  certain  of  prodne- 
ing  a  new  variety  than  the  above  mode,  bitvill 
be  almost  equally  certain  of  producing  a  nriety 
destitute  of  valuaUe  qualities,  the  qoalikics  of 
parents  of  ao  <^o»te  a  nature,  behig,aB  it  woe, 
crudely  jumbled  together  in  the  offi^ning.  Mr 
Knight's  method  was  asfoUows.  In  theUoanns 
of  the  variety  to  be  impregnated,  he  cat  ovt  the 
stamens  eariy;  and  after  the  pistil  wm  mstore 
and  ready  for  the  pollen,  he  introduced  thisfroin 
stamens  of  another  variety.  In  this  w^,  by 
impregnating  the  orange  pippin  wi&  the  pollen 
of  the  golden  pippin,  he  produced  the  dowton, 
red  and  yellow  ingeatrie,  and  grange  pipj^ 

The  seeds  may  be  sown  in  aatnmn  in  ligbt 
earth,  covered  an  inch,  and  either  in  beds  or  in 
pots.  They  should  be  transplanted  out  at  the 
end  of  thefirst  year.  The  quickest  way  to  bring 
diem  toa  bearii^  state, aooosding  toWilliaai,ts 
to  let  the  plants  be  fomished  with  latenl  Aoots 
from  the  ground  upwards,  ao  disposed  sb  thK 
the  leaves  of  the  upper  shoots  may  not  abide 
those  situated  underneath,  pruning  away  oily 
♦jnfling  shoots.  In  this  way  he  procored  fireit 
from  seedling  apples  at  four  and  five  yean  of  age, 
instead  of  waiting  ten  years,  as  in  ordinaiy  caiee. 

By  cuUingey  every  variety  of  appke  may  be 
propi^ted.  Trees  raised  in  this  way,aoeerdiQg 
to  Bigg,  firom  healthy  one  year  old  bEancheB^  with 
blossom  buds  upon  them,  will  continue  to  go  on 
bearing  the  finest  fruit  in  a  small  oompi«for 
many  years;  and  are  not  liable  to  oanktr,  proba- 
bly because  they  spread  out  their  roots  horizon- 
tally, and  do  not  send  down  a  k)ng  tap  root 
The  cuttings  are  to  be  chosen  firom  the  young 
wood  of  horixontsl  ot  oblique  branehes,  fiem  ax 
to  eight  inches  or  more  in  length,  withaanall 
portion  of  old  wood  at  the  lower  end.  The  tip 
of  the  shoot  is  to  be  cut  oflF,  and  all  tbnr  boda,  ex- 
cept two  or  three  next  the  tip;  the  section  at  the 
lower  end  is  then  to  be  smoothed,  and  the  twig 
inserted  three  or  four  inches  in  aan^  loan», 
covering  witii  a  glass,  and  watMing  and  abiding 
them.  The  proper  time  for  this  opewlioa  b 
early  in  February. 

Grafting  KBLdi  InootiUiUon.  This  may  be  wd 
to  be  the  universal  practice  in  propagating  the 
api^e.  There  are  five  kinds  of  stsoks  on  wtoch 
the  graft  may  be  inserted.  BeedUng  applet^ 
for  full  standards,  and  riden  or  wall  "^m^ 
Seedling  crabe,  for  standards  «r  half  rti^*^ 
eodling  €^sple8,  finom  layers  or  cutUnga,  for  dw«* 
and  espaliers;  paradiee  applee  ordmintyfm 
layers  or  euttings,  for  low  dwarfe  trained;  m 
or«|Mr<^p;t>fa»,  from  layers  or  cBttings,  for  the  beat 

I  dwarfii  or  budies. 
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A  prderaioey  says  Knight,  has  genially  and 
JBiUjbaen  given  ta  apple  stocks  raised  from  the 
saeds  of  ombs  or  the  native  tree,  as  being  more 
Iiirdyand  durable,  than  those  produced  from 
tppleseedhngB.  The  ofispring  of  some  varieties 
oi  the  enh,  particalaily  that  introduced  from 
SQMria,  wtgeiaAe  much  earlier  in  the  spring,  and 
histen  on  to  maturation  sooner  in  summer  than 
olher  spades  of  more  temperate  dimes;  and 
hnee  it  was  at  first  supposeid  that  such  stocks 
would  ooBtinue  to  aooelenite  the  grafts  put  on 
them  in  a  similar  manner;  this,  however,  is  found 
not  to  be  ihe  case,  the  stock  being  entirely  sub- 
KTvient  to  the  influence  of  the  branches.  The 
opention  of  ingtaftiBg  we  shall  describe  after- 
virtk. 

The  apple  tree  thrives  best  in  a  rich  deep 
loam,  or  manhy  day;  but  it  will  thrive  In  any 
•oil  provided  it  is  not  too  wet  or  too  diy.  It 
nooeeds  best  in  situations  which  are  ndther 
iu^  nor  remaikable  low;  in  the  former  its  Mos- 
MBs  ore  frequently  mjured  by  cold  winds;  and 
in  the  latter  by  spring  frosts,  particularly  when 
plnlsd  in  the  lowest  part  of  a  confined  valley. 
A  south  or  sonth'-east  etsp^t  is  generally  pre- 
teed,  on  aooonnt  of  the  turbuloooe  of  the  west, 
ad  the  cokhiWB  of  north  winds;  but  ordiards, 
vhers  mntoal  shdter  is  afforded,  suooeed  well  in 
sfloBpeets. 

In  all  the  varieties  of  the  apple,  the  mode  of 
k«ringaupon  small  terminal  and  lateral  spines, 
or  disrt  robust  shoots,  from  half  an  inch  to  two 
Bches  long,  wiiich  q>ring  fr^m  the  younger 
faiandies  of  two  or  more  years'  growth;  appearing 
fint  at  the  extremity,  and  extending  gradually 
down  the  side;  the  same  bearing  branches  and 
finit  qnasB  continue  many  years  fruitfril. 

.Prunim^.  Apple  trees  do  not  admit  of  short- 
eidiig  hi  the  general  bearers,  except  when  any 
grow  out  of  order,  or  irregularly,  when  they  may 
be  pruned.  As,  where  a  good  shoot  is  eontig- 
ooos  to  a  vacant  epace,  it  may  be  shortened  to  a 
few  eyes,  in  order  thai  it  may  bud  out  luxuri- 
ODtly,  and  fill  the  vaeant  space.  But  to  s}K>rten 
without  such  motives  is  not  only  to  cut  away  the 
priadpd  bearing  part  of  the  branches,  but  gives 
SMOiuagement  to  the  putting  forth  of  many 
aselea  woody  dioots,  where  fruit  spines  would 
otherwise  arise.  Espaliers  and  wall  trees  require 
■lore  cutting  both  in  summer  and  winter,  as  well 
as  tnuning  into  particular  positions.  All  the 
belt  fruit  qnnes  are  carefrilly  retained,  and  the 
Woee  and  usdess  dioots  lopped  off. 

Apple  trees  are  very  liable  to  injuries  by  in- 
Mcti.  The  greatest  enemy  is  the  apple  bug,  or 
wody  aphis,  (ofiins  kmiff&ra,J  This  insect  first 
ipptared  in  a  mnsery  in  Sloan  St  London,  so 
neently  as  the  year  1787,  and  has  now  spread 
of«r  the  whole  Idngdom.  It  is  a  minute  insect, 
eoveied  with  a  long  cotton-like  down^  and  lives 
in  the  chinks  of  the  bark,  where  it  multiplies 


rapidly.  It  may  be  destroyed  by  anointing  the 
trees  with  spirit  of  tar,  or  careMly  freeing  the 
branches  of  dl  loose  bark,  and  sponging  them 
with  lime  water.  In  early  spring  the  blossom 
is  attacked  by  the  caterpillar  of  two  or  three 
small  moths,  which  conced  themselves  in  the 
buds  and  open  leaves,  thus  causing  what  is  called 
the  bliffht.  When  the  leaves  are  fully  expanded, 
other  caterpillars  attack  and  feed  on  them,  the 
chief  of  which  is  the  figure  of  eight  moths, 
(homhyx  ccnaleocephalus;  J  snails  and  slugs  also, 
as  well  as  the  larvee  of  insects,  prey  upon  the 
tender  firuit. 

In  severd  of  the  counties  of  England,  cider  is 
kugely  manufactured  from  apples.  This  process 
consists  in  grinding  down  the  pulp  in  a  mill, 
collecting  and  afterwards  fermenting  the  juice, 
when  a  brisk,  pleasing,  acid  liquor  is  produced. 

The  cider  counties  of  England  have  dways 
been  considered  as  highly  interesting.  They  lie 
something  in  the  form  of  a  horse-shoe  round  the 
Bristol  channel;  and  the  best  are,  Worcester  and 
Hereford  on  the  north  of  the  channel,  and 
Somerset  and  Devon  on  the  south.  In  appear- 
ance, they  have  a  considerable  advantage  over 
those  counties  in  which  grdn  done  is  cultivated. 
The  blossoms  cover  an  extensive  district  with  a 
profusion  of  flowers  in  the  spring,  and  the  finiit 
is  beautifiil  in  autumn.  Some  of  the  orchards 
occupy  a  space  of  forty  or  fifty  acres;  and  the 
trees  being  at  considerable  intervals,  the  land 
is  also  kept  in  tillage.  A  great  ded  of  practicd 
acquaintance  with  the  qualities  of  soil  is  reqiiired 
in  the  culture  of  apple  and  pear  trees;  and  his 
skill  in  the  adaptation  of  trees  to  their  situation 
principally  determines  the  success  of  the  manu- 
facturer of  cider  and  perry.  The  produce  of  the 
orchards  is  very  fluctuating;  and  the  growers 
sddom  expect  an  abundant  crop  more  than  once 
in  three  years.  The  quantity  of  apples  required 
to  mdce  a  hogshead  of  cider  is  from  twenty-four 
to  thirty  bushels;  and  in  a  good  year  an  acre  of 
orchard  will  produce  somewhere  about  six  hun- 
dred bushels,  or  from  twenty  to  twenty-five 
hogsheads.  The  cider  harvest  is  in  September. 
When  the  season  is  favourable,  the  heaps  of 
apples  collected  at  the  presses  are  immense,  con- 
sisting of  hundreds  of  tons.  If  any  of  the  ves- 
sels used  in  the  manufacture  of  cider  are  of  lead, 
the  beverage  is  not  wholesome.  The  price  of  a 
hogshead  of  cider  generdly  varies  from  £2  to  £5, 
according  to  the  season  and  quality;  but  cider  ot 
the  finest  growth  has  sometimes  been  sold  as 
high  as  £20  the  hogshead,  direct  firom  the 
press,  a  price  equd  to  that  of  mtiny  of  the  fine 
'mnes  of  the  Bhine  or  the  Groronne. 

The  Pbab,  (pyrus  communU,)  This  tree,  in 
its  wild  state,  is  armed  with  thorns,  has  upright 
branches  tending  to  the  pyromidd  form,  in  which 
it  difiers  materially  from  the  apple  tree.  The 
twigs  or  spray  hang  down,  the  leaves  are  eUipti' 
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cal,  obtuse,  serrate;  the  flowers  in  terminating 
villose  corymbs  produced  from  wood  of  the 
preceding  year,  or  from  buds  gradually  formed 
on  that  of  several  years'  growth  on  the  eztremi- 
ties  of  very  short  protruding  shoots,  technically 
called  spurs.  It  is  found  in  a  wild  state  in 
England,  and  abundantly  in  France  and  (xer- 
many,  as  well  as  other  parts  of  Europe,  not  ex- 
cepting Russia,  as  far  north  as  latitude  57°.  It 
grows  in  almost  any  soil.  The  cultivated  tree 
differs  from  the  apple  not  only  in  having  a  ten- 
dency to  the  pyramidal  form,  but  also  in  being 
more  apt  to  send  out  tap  roots,  in  being,  as  a 
seedling  plant,  longer  of  coming  to  bearing,  tak- 
ing from  fifteen  to  sixteen  years ;  and  when  on 
its  own  root,  or  grafted  on  a  wild  pear  stock,  of 
being  much  longer  lived.  In  a  dry  soil  it  will 
exist  for  centuries,  and  still  keep  its  health,  pro- 
ductiveness, and  vigour.  The  pear  has  been 
Imown  from  the  remotest  antiquity. 

Amongst  the  trees  which  Homer  describes  as 
forming  the  orchard  of  Laertes,  the  father  of 
Ulysses,  we  find  the  pear.  Pliny  mentions  several 
sorts  of  pears  which  were  grown  in  Italy,  and 
particularly  mentions  that  a  fermented  liquor 
was  formed  of  their  expressed  juice.  It  is  pro- 
bable that  the  Romans  brought  the  cultivated 
pear  to  England,  and  that  the  monks  paid  great 
attention  to  its  varieties.  There  is  a  tradition 
that  Eling  John  was  poisoned  in  a  dish  of  pears 
by  the  monks  of  Swinstead;  and  the  tale,  whether 
true  or  falae,  would  imply  that  the  fruit  was 
such  as  the  churchmen  would  offer  to  the  mon- 
arch as  a  luxury.  In  an  old  book  of  household 
accounts  of  Henry  YIII.,  there  is  an  item  of 
twopence  "  to  a  woman  who  gaff  the  kyng  peres;" 
and  in  the  time  of  Grerard,  we  find  that  great 
attention  was  paid  to  their  growth  by  the  nur- 
serymen in  the  neighbourhood  of  London.  The 
old  herbalist,  after  declaring  that  in  his  time  to 
write  of  the  sorts  of  apples  and  pears,  ''and 
those  exceeding  good,"  would  require  "a  par- 
ticular volume,"  adds,  ''Master  Richard  Pointer 
has  them  all  growing  in  his  ground  at  Twicken- 
ham, near  London,  who  is  a  most  cimning  and 
curious  grafter  and  planter  of  all  manner  of  rare 
frnits;  and  also  in  the  ground  of  an  excellent 
grafter  and  painfril  planter.  Master  Henry  Bun- 
bury,  of  Touthil  street  near  unto  Westminster; 
and  likewise  in  the  groimd  of  a  diligent  and  most 
affectionate  lover  of  plants.  Master  Warner,  neere 
Horsly  Down,  by  London  ;  and  in  divers  other 
grounds  about  London."  The  neighbourhood  of 
Worcester  was  probably  then  celebrated,  as  at 
the  present  day,  for  the  cultivation  of  this  fruit, 
for  three  pears  are  borne  in  the  arms  of  the 
city. 

Most  of  the  fine  sorts  of  pears  are  of  contin- 
ental origin,  the  horticulturists  of  France  and 
the  Netherlands  having  paid  more  attention  to 
that  species  of  fruit  than  those  of  England.    As 


these  varieties  have  retained  their  original  namei^ 
a  good  many  laughable  corruptions  have  been 
produced  in  their  popular  nomendatnre.  Hins 
the  Bon^chritieny  is  converted  into  the  Bon- 
crtUching;  the  Bewrri  into  the  Btuy;  the  Ck/am' 
momtdU  into  the  CharmngUL  Sudi  odd  names 
as  the  bishop's  thumb,  and  many  others  which 
our  fruiterers  use,  may  probably  be  traced  to  a 
similar  cause.  In  the  names  of  apples  there  is 
the  same  corruption,  as  Runm/ei  for  RmmMtte, 
The  names  of  fruits  in  all  countries  occaoioiully 
present  some  laughable  anomalies,  such  as  the 
^' Bon-Chritien  Turc^'  one  of  the  finest  of  the 
French  pears. 

The  Chinese,  who  are  said  to  carry  the  culti- 
vation of  fruit  to  much  greater  perfection  than 
the  European  gardeners,  are  stated  by  Marco 
Polo  to  have  pears,  white  in  the  inside,  mehing, 
and  with  a  fragrant  smell,  of  the  enormous  wi^ght 
of  texr  pounds  each. 

The  wood  of  the  pear  is  much  fitrmer  than 
that  of  the  apple,  and  it  is  much  less  liable  to  be 
attacked  by  insects,  or  to  decay.  In  some  of  the 
old  orchards,  where  the  apple  trees  have  wholly 
disappeared,  the  pears  are  in  full  vigour,  and 
bear  abundanUy.  This  is  remarkably  the  case 
at  the  old  Abbey  garden  at  lindoies^  on  tiie 
south  bank  of  the  Tay,  in  the  county  of  Fife: 
disease  could  have  nothing  to  do  with  the  death 
of  the  ^>ple  trees  there,  as  the  soil  is  one  of  the 
very  best  for  apples  in  the  kingdom,  being  fine 
strong  black  loam  to  a  great  depth.  Tet  there 
are  many  old  apple  trees  in  the  kingdonu  At 
Horton,  in  Buckinghamstiire,  where  Milton 
spent  some  of  his  earlier  years,  there  is  an  apple 
tree  still  growing,  of  which  the  oldest  people  re- 
member to  have  heard  it  said  that  the  poet  was 
accustomed  to  sit  under  it.  And  upon  Uie  low 
leads  of  the  church  at  Rumaey,  in  Hampshire, 
there  is  an  apple  tree  still  bearing  firuit^  which 
is  said  to  be  two  hundred  years  old. 

The  fruit  catalogue  of  the  Horticultural  So- 
ciety contains  above  six  hundred  varieties  of  the 
pear;  and  it  is  there  observed,  that  ^the  newly 
introduced  Flemish  kinds,  are  of  much  more 
importance  than  the  greater  part  of  the  soiis 
which  have  been  hitherto  cultivated  in  Great 
Britain,  and  when  brought  into  use  will  give 
quite  a  new  feature  to  the  dessert." 

Good  pears  are  a  luscious  fruit.  They  are 
characterised  by  a  saccharine  aromatic  juice,  a 
soft  and  pearly  liquid  pulp  melting  in  the  monUi, 
as  in  the  beurrU  or  butter  pear;  or  a  finn  and 
crisp  consistence,  as  in  the  winter  bergamota. 
Kitchen  pears  should  be  of  a  large  size,  with  the 
flesh  firm,  neither  brittie  nor  melting,  and  rather 
austere  than  sweet,  as  the  wardens.  Pean  for 
the  manufaoture  of  perry ^  may  be  dther  large 
or  small,  but  the  more  austcnre  the  taste  the  better 
will  be  the  liquor.  The  wild  pear  prodacea  an 
excellent  perry. 
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Ai  best  aorta  of  pear  where  the  space  b  lim- 
ited, or  for  the  cottage  garden,  are :  The  jargon- 
AyMarie  Louise,  bemrri  de  capiaumcnty  beurri 
Mf  glom  Morpftni,  ecuter  beurr^,  and  beurri 
mee.  With  the  exception  of  the  jargonelle, 
ill  these  aorta  are  hardy  enongh  without  a  wall; 
bat  when  thia  can  be  obtained,  the  best  fruit 
vfll  be  prodaced. 

The  prop^ation  of  the  pear  may  be  acoom- 
plidied  hy  aeeda,  by  layers,  or  sackers,  but  not 
wfly  by  cattings:  the  most  approved  way  is 
naing  seedlings,  or  grafting  and  budding.  The 
ome  principles  of  selection  of  seed,  and  crosring 
bj  means  of  the  poUen  of  different  sorts,  are 
applieabk  to  the  pear  as  to  the  apple.  Seedling 
pan,  bowerer,  do  not  so  soon  bear  as  apples. 
At  Brussels,  according  to  NeiU,  seedling  pears 
beff  fruit  in  four  or  fiye  years;  whereas  in  Bri- 
ttm  diej  seldom  bear  before  the  seventh  or  eighth 
jrear.  The  fruit  of  the  first  year  of  bearing 
■always inferior  to  that  of  the  second  or  third 
yeinL  If  a  pear  or  an  apple  possesses  a  white 
md  hesTy  pulp,  with  juice  of  rather  pungent 
«idit]r,  it  may  be  expected  in  the  second,  third, 
ad  nbsequent  years,  greatly  to  improve  in  size 
nd  flsTonr.  New  varieties  of  pears,  and  indeed 
of  an  frnits,  are  more  likely  to  be  obtained  from 
tbeseeds  of  new  than  of  old  sorts. 

Ib  gnfting  the  pear,  the  most  common  stocks 
are  tbe  common  pear  and  wilding;  but  as  the 
Apple  is  dwarfed,  and  brought  more  early  into  a 
bearing  state  by  grafting  on  the  paraden  or 
creeper,  so  is  the  pear  by  grafting  on  the  quince 
orwhtte-thom.  Th«  pear  will  also  succeed  very 
vefl  oo  the  white  beam,  medlar,  service,  or  apple; 
^  tbe  wilding  and  quince  are  in  most  general 
Bse.  On  the  thorn,  pears  come  very  early  into 
during,  continue  prolific,  and,  in  respect  of  soil, 
^  UiriTe  well  on  a  strong  clay.  A  diy  deep 
loam  ia  reckoned  the  best  soil  for  the  pear  tree, 
vben  the  stock  is  of  its  own  species;  on  a  quince 
<^  it  requires  a  moist  soil.  Gravel  is  a  good 
nMl  where  the  incumbent  soil  is  suitable. 

Tbe  mode  of  bearing  of  the  pear  differs  aom^ 
wbat  from  that  of  the  apple.  It  does  not  pro- 
^  Uosaoms  on  the  former  yeai^s  wood,  but 
ha  boda  are  formed  on  spurs  growing  out  of  wood 
not  yoimger  than  one  year  old,  and  consequently 
projecting  qmrs  all  over  the  tree  must  be  left 
fcftbst  purpose. 

Pruning  is  not  often  wanted  in  the  culture  of 
tbe  pear  tree,  which  is  rarely  much  encumbered 
^itb  soperfluous  branches;  but  in  some  kinds, 
^bflse  form  of  growth  resembles  the  apple  tree, 
^  win  sometimes  be  found  beneficial.  All  ir- 
wgnlar  crowded  or  decayed  branches  are  of 
coQiss  to  be  lopped  off,  and  the  head  is  to  be 
^)t  moderately  open  in  the  middle. 

Peny  is  produced  from  the  pear.  It  is  chiefly 
I'^n'i&ctured  in  Worcestershire,  and  from  thence 
is  expOTted  to  America,  and  the  East  and  West 


Indies.  It  b  of  a  higher  and  richer  flavour  than 
cider,  and  less  acid;  and  when  of  genuine  quality 
is  hi|;hly  esteemed,  commanding  a  price  equal 
to  that  of  some  of  the  best  continental  wines. 

Thb  Q,xjnfCRy(Pyrua  <^donia.)    The  quince 
tree  is  of  low  growth,  much  branched,  and  gene- 
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erally  much  contorted ;  the  leaves  are  roundish, 
or  ovate,  entire,  of  a  dusky  green  above,  and  white 
underneath,  and  attached  by  short  petal  p.*  The 
flowers  are  large,'white,  or  pale  red,  and  appear 
in  May  and  June.  The  fruit  differs  in  shape 
and  size  in  the  different  varieties.  It  is  laige, 
globular,  oblong,  or  pear-shaped,  of  a  rich  yellow 
or  orange  colour  when  ripe,  and  a  strong  peculiar 
odour.  Its  taste  is  austere ;  the  pulp  is  composed 
of  sugar,  vegetable  jelly,  astringent  matter,  malic 
acid,  &o.  The  seeds  are  mucilaginous.  The 
dietetic  properties  of  the  fruit  are  similar  to 
those  of  the  apple  and  pear.  It  is  mentioned 
by  Tusser  as  cultivated  in  England  in  1753,  but 
it  has  now  come  into  general  use  in  this  coun- 
try. Quince  pie  was  once  reckoned  amongst 
the  delicacies  of  the  table,  but  it  is  now  rarely 
produced.  To  some  tastes,  quince  mixed  with 
other  fruit  contributes  to  it  an  agreeable 
piquancy. 

The  quince  was  introduced  into  Europe,  ac- 
cording to  Pliny,  from  the  island  of  Crete. 
From  the  largeness  of  this  fruit,  and  its  splendid 
colour,  it  is  not  improbable  that  it  was  the  same 
with  the  apples  of  the  Hesperides;  for  Gralesio, 
in  his  treatise  on  the  orange,  has  shown  that  the 
orange  tree  was  unknown  to  the  Greeks,  and 
that  it  did  not  naturally  grow  in  those  parts 
where  the  gardens  of  the  Hesperides  were  placed 
by  them.  The  fruit  of  the  quince,  however 
useftil  and  ornamental  it  may  be  in  some  res- 
pects, does  not  warrant  such  honours,  and  in 
truth  has  not  continued  to  receive  them;  for  the 
French,  who  have  paid  great  attention  to  its  cul- 
tivation, particularly  for  grafting  pears  upon  its 
stocks,  call  the  quince  tree  ^^coignamer,'  pro- 
bably, according  to  Du  Hamel,  because  the  dis- 
agreeable odour  of  the  fruit  requires  that  it  should 
be  placed  in  a  comer  (coin)  of  the  orchard  or 
garden.  In  the  south  of  France,  particularly 
on  the  borders  of  the  Garonne,  the  quince  is 
very  extensively  grown;  and  the  peasants  pre- 
pare from  it  a  marmalade,  which  they  call  cotiff- 
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HOC,  The  term  marmalade  is  derived  from  the 
Portuguese  name  for  the  quince,  marmelo.  Ger- 
ard says,  that  in  his  time  quince  trees  were 
planted  in  the  hedges  of  gardens  and  yineyards; 
and  marmalade,  two  centuries  ago,  seems  to  have 
been  in  general  use,  principally  from  a  belief 
that  it  possessed  valuable  medicinal  properties. 
The  seeds  of  the  quince  are  still  used  in  medi- 
cine, on  account  of  the  great  quantity  of  muci- 
lage which  they  yield  to  boiling  water. 

There  are  eight  varieties  of  l^e  quince  noticed 
in  the  fruit  catalogue  of  the  Horticultural  So- 
ciety. Amongst  these  the  Chinese  quince  f  <y- 
donia  Chinmris)  is  inserted  on  account  of  the  re- 
semblance which  its  fruit  has  to  that  of  the 
common  quince;  although  in  France,  where  only 
in  Europe  it  has  produced  fruit,  it  is  not  con- 
sidered eatable.  The  Chinese  quince  was  intro- 
duced into  Engird  and  Holland  nearly  forty  years 
ago,  and  was  planted  in  France  about  ten  years 
Later.  The  tree  has  much  the  appearance  of  the 
common  quince,  as  well  as  the  fruit.  It  is  re- 
markable for  the  number  and  brilliancy  of  its 
flowers. 

The  quince  is  not  eaten  raw,  but  is  used  in 
pies  or  tarts,  stewed.  It  also  forms  an  excellent 
marmalade  or  sjrrup.  When  apples  have  lost 
their  flavour,  the  addition  of  a  few  quinces  adds 
much  to  their  sharpness  and  acidity.  The  ex- 
pressed juice  of  the  quince  was  formerly  a  good 
deal  employed  in  medicine;  as  also  an  inftision 
of  the  seeds,  which  forms  a  good  emollient,  simi- 
lar to  that  made  from  the  gums. 

This  tree  prefers  a  soft  moist  soil,  and  rather 
shady  situation.  It  is  propagated  by  layers  and 
cuttings,  and  approved  sorts  are  perpetuated  by 
grafting. 

The  Medljlr,  (tneipUiu  Oermanica,)  This  is 
a  middle  sized  branching  tree.  The  branches 
are  wooUy  and  covered  with  an  ash-coloured 
bark,  and  in  a  wild  state  armed  with  stiff  spines. 
The  leaves  are  oval,  lanceolate,  serrate;  towards 
the  point  somewhat  woolly,  and  set  on  very  short 
channeled  petioles.  The  flowers  are  produced 
on  small  natural  spurs,  at  the  ends  and  sides  of 
the  branches.  The  bractes  are  as  long  as  the 
corolla,  the  calyxes  terminating  fleshy,  the  petals 
white.  The  tree  flowers  in  June  and  July,  and 
the  fruit  is  ripe  in  November. 

The  medlar  is  a  fruit  resembling  the  smaller 
apples,  and  has  a  good  deal  of  flavour,  but  is  not 
flt  for  use  until  it  is  very  ripe.  This  ripeness  is 
seldom  or  never  attained  while  the  fruit  remains 
on  the  tree.  It  is  generally  understood  to  be  a 
native  of  the  south  of  Europe;  but  it  has  been 
naturalized,  though  rarely,  in  the  hedgerows  in 
England. 

In  Sicily,  according  to  Miller,  it  rises  to  be  a 
large  tree,  with  a  straight  stem,  and  the  fruit 
shaped  like  a  pear.  The  Dutch  medlar,  which 
is  the  kind  most  cultivated  in  England,  does  not 


reach  a  great  hdght,  and  brooked  and  nnagldly 
in  the  branches*  The  leaves  are  nradi  laiga 
than  those  of  the  common  medlar,  and  they  are 
downy  on  their  under  sides.  The  fruit,  abo,  is 
larger,  and  so  are  the  flowers;  but  it  is  inferior 
in  pungency  and  flavour  to  the  smalkr  ant, 
which  is  known  by  the  name  of  the  Nottiog^ 
medlar. 

The  timber  of  the  medlar  is  veiy  hard  and 
durable.  The  tree  is  also  rather  a  dew  grower^ 
and  lasts  to  a  great  age. 

Tbub  Sxbticb,  (pyrue  dmeHka.)  This  tree 
is  a  native  of  France  and  Italy.  Ithasalaobeen 
occasionally  loond  wild  in  England.  At  pieieat 
it  is  soarody  cultivated  in  this  countiy,aad  plants 
of  it  are  rarely  to  be  met  with  in  our  nnneries. 
It  is  a  middle-eized  tree;  the  lea?e8  are  small 
and  pinnated,  and  villous  beneath.  It  bean  a 
profruion  of  white  flowers.  There  are  two  Ta^ 
ieties,  one  bearing  an  apple-eh^ied  fiiiit>  the 
other  a  pear-shaped.  These  fruits  are  very  small, 
and,  like  the  medlar,  are  only  eatable  ^en  md- 
lowed  with  age.  They  have  a  peculiar  acrid 
flavour.  The  wood  of  this  tree  is  very  hard  and 
homogeneous;  quite  free  of  pores,  and  is  much 
used  in  making  mathematical  rulers. 

In  France  it  was  also  at  one  time  employed 
in  the  construction  of  screws  for  wine  presBCS. 
The  tree  is  propagated  by  seeds,  cattings,  and 
layers;  or,  in  good  soils,  by  grafting  on  seedlings 
of  the  same  species.  The  best  soil  is  a  stioog 
day  loam. 

CoooA  Plum,  (chrytabalamui^)  literally  goWeo 
acorn.  There  are  two  species  of  this  tropical 
fruit,  the  West  Indian  c  icaco^  and  the  American 
c.  cblongifoUm.  The  icaco  bears  flowen  and 
fruit  similar  to  those  of  the  plum.  Thisfrnit  it 
common  in  the  West  Indies,  and  is  eaten  both 
raw  and  preserved;  both  species  grow  wdl  in  a 
sandy  loam.  They  are  propagated  by  huge  cat- 
tings,  taken  off  at  a  joint. 

The  Loquat,  (cridbcirya  japomoa.)  This  ia 
also  a  tropical  plant,  belonging  to  the  pomacec. 
The  leaves  are  lanceolate  and  serrated,  the  froit 
about  the  size  of  a  gooseberry,  of  a  fine  y^ov 
colour,  and,  according  to  Sir  Jos^h  Banks,  as 
good  as  the  mango.  To  bring  it  to  matority  in 
this  country,  it  requires  the  heat  of  a  stove, 
and  it  comes  into  use  in  March.  It  may  be 
grafted  on  any  species  of  the  genua^  or  on  the 
hawthorn. 

AmraDALUS.  This,  the  Greek  name  of  the 
almond,  forms  a  genus  of  fruit  trees  and  shnib^ 
comprehending  the  peach,  nectarine,  sweet  and 
bitter  almond,  dwarf  almond,  and  a  few  othersi 
The  leaves  are  lanceolate  or  obovate,  with  bct- 
rated  edges;  the  flowers  make  their  appeani»J 
early,and  are  of  a  delicate  gray  colour.  The  peach 
and  nectarine  are  themostdeUciousof  European 
fruits:  the  sweet  almond  is  esteemed  for  its  ke^ 
nel,  which  contains  a  quantity  of  Wand  fixed 
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mL    Thb  dwarf  and  double  dwarf  almonds,  are 
ptetlj  ornamental  ahrubs. 
Thb  PiACH  AKD  Nbctardcb,  fon^ffdalus  Per- 
■  ^)    The  peach,  when  growing  natnraUy,  is 
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nUiflr  nnder  the  middle  size  of  trees,  with  spread- 
ing branehea,  of  quick  growth,  and  not  long 
Hfed.  The  bloeaoms  come  out  before  the  leaves 
ae  fiilly  expanded ;  they  are  of  a  gay  delicate 
colour,  but  with  little  odour.  The  firuit  is  round, 
w&h  a  furrow  on  one  side,  and  with  a  delicate 
downy  skin.  Sickler  considers  Persia  as  the 
ordinal  country  of  the  peach,  which  in  Media 
ti  esteemed  unwholesome;  but  when  planted  in 
the  aUurial  soils  of  Egypt,  becomes  pulpy,  de- 
licuma,  and  salubrious.  The  peach  also,  accord- 
ing to  Columella,  when  first  brought  firom  Per- 
■a  into  the  Roman  empire,  possessed  deleterious 
qualities,  which  Knight  concludes  to  have  been 
from  those  peaches  being  only  swollen  almonds, 
or  imperfect  peaches,  and  which  are  known  to 
eontain  the  prussic  acid,  a  poisonous  substance. 
Hie  flesh  of  the  almond  is  at  this  day  considered 
ai  poisonous  on  some  parts  of  the  continent. 
Hie  tree  has  been  cultivated  from  time  imme- 
nkorial,  in  most  parts  of  Asia.  At  what  period 
it  WIS  introduced  into  Greece  is  uncertain.  The 
Romans  seem  to  have  brought  it  direct  from 
Persia^  during  the  reign  of  the  Emperor  Clau- 
dius. It  is  first  mentioned  by  Columella,  and 
afterwards  described  by  Pliny.  The  peach  was 
introduced  into  England  about  the  middle  of  the 
oxteenth  century,  where  it  is  always  cultivated 
•gnnst  walls  or  under  glass.  The  peach  is  more 
gntefbl  to  the  palate  than  perhaps  any  other 
frmt  raised  in  Eng^d,  either  naturally  or  by 
art,  with  the  exception  of  the  luscious,  mellow- 
flivoured  pine  apple.  It  surpasses  the  grape  in 
richness,  and  is  more  delicate  than  the  melon. 

linnfleus  divides  the  peach  into  two  varieties, 
that  with  downy  fr^it,  or  the  peach,  commonly 
X)  caQed,  and  that  with  smooth  fruit,  as  the  nec- 
tarine. There  are  various  instances  of  both 
fruits  growing  on  the  same  tree.  Thus,  trees 
nised  from  the  stone  or  seed,  have  not  only  borne 
frmt  havii^  on  one  part  of  the  tree  the  downy 
coat  of  the  peach,  and  on  another  the  smooth 
coat  of  the  nectarine,  but  they  have  exhibited 


varieties  even  closer  than  that,  for  single  fruits 
have  been  produced  with  the  coat  of  the  peach 
on  the  one  side,  and  that  of  the  nectarine  on  the 
other.* 

The  French  connder  them  as  identical,  and 
arrange  the  peac)i  into  four  divisions.  1.  The 
fr«e  stone  peaches,  the  fiesh  of  whose  fruit  separ- 
ates readily  from  the  skin  and  the  stone;  2.  The 
free  stone  nectarines,  or  smooth  peaches;  8.  The 
cling-stone  peaches,  whose  flew  is  firm,  and 
adheres  both  to  the  skin  and  the  stone;  4.  The 
cling  stone  smooth  peaches.  The  double  blos- 
somed peach  is  one  of  the  most  ornamental  of 
spring  flowering  trees.  It  is  about  three  weeks 
later  of  blossoming  than  the  common  peach. 

In  the  warmer  parts  of  Asia  the  peach  is  very 
generally  cultivated,  and  in  many  it  grows  abun- 
dantly without  culture. 

On  some  parts  of  the  American  continent 
also,  the  peach  grows  readily,  and  in  great  plenty. 
Captain  Head,  in  his  Rough  Notes,  mentions  the 
beauty  and  productiveness  of  the  peach  trees 
which  are  scattered  over  the  com  fields  in  the 
neighbourhood  of  Mendoza,  on  the  east  side  of 
the  Andes;  and  the  same  traveller  notices  dried 
peaches  as  an  article  of  food  in  the  motmtainous 
parts,  to  which  they  must  of  course  be  carried 
from  the  plains. 

In  many  parts  of  the  United  States,  peach 
trees  grow  in  extensive  plantations.  They  con- 
tinue without  culture;  and  the  fruit  is  of  little 
value,  except  in  the  distillation  of  peach  brandy, 
and  the  &ttening  of  hogs.  The  following  ac- 
count of  the  peach  orchards  in  the  United  States, 
and  of  a  variety  of  peach  which  the  describer 
obtained  from  that  country,  was  communicated 
to  the  Horticultural  Society  in  1815,  by  Mr  John 
Braddick,  of  Thames  Ditton: — 

"Some  years  ago,  when  travelling  through 
Maryland,  Yiiginia,  and  the  neighbouring  pro- 
vinces of  the  United  States  of  America,  I  had 
an  opportunity  of  observing  the  mode  in  which 
the  peach  trees  of  those  provinces  were  culti- 
vated, which  was  invariably  from  the  stone  of 
the  peach,  the  plant  being  never  budded,  but 
always  remainli^  in  a  state  of  nature.  In  the 
middle  and  southern  provinces  of  the  United 
States,  it  is  no  uncommon  circumstance  for  a 
planter  to  possess  a  sufiicient  number  of  peach 
trees  to  produce  him,  after  fermenting  and  dis- 
tilling the  pulp,  from  fifty  to  one  hundred  gal- 
lons of  peach  brandy;  the  manuflBcturing  of  this 
liquor,  and  the  feeding  of  hogs,  being  the  prin- 
cipal uses  to  which  the  peach  is  applied  in  those 
countries.  A  peach  orchard  usually  contains  a 
thousand  or  more  standard  trees.  The  tree 
being  rdsed  in  the  manner  I  have  detailed,  it  is 
easy  to  conceive  that  the  fruit  growing  on  them 
must  be  an  endless  variety,  scarcely  two  treca 

*  Horticolt.  Transact.  Vol.  t 
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producing  exactly  alike;  and  although  by  £ur 
the  greater  number  of  treesy  in  any  of  these 
orchards,  will  always  be  found  to  produce  fruit 
below  mediocrity  in  point  of  flayour,  yet  a  judi- 
cious obsenrer  will  never  &il»  among  so  great  a 
number^  to  pick  out  a  few  treca,  the  race  of  which 
may  be  considered  worthy  of  preserving." 

The  peach  is  said  to  have  been  first  cultivated 
in  England  about  the  middle  of  the  sixteenth 
century.  Grerard  describes  several  varieties  of 
peach  as  growing  in  his  garden.  Tusser  men- 
tions it  among  his  list  of  fruits  in  1667. 

In  the  neighbourhood  of  Paris  much  attention 
is  paid  to  the  culture  of  peach  trees;  and  the 
peaches  there  are  of  excellent  quality.  The 
principal  gardens  for  the  supply  of  the  French 
capital  are  at  Montreuil,  a  village  near  Paris; 
and  one  tree  there  sometimes  covers  sixty  feet 
of  wall,  from  the  one  extremity  to  the  other. 
The  Montreuil  peaches  are  of  the  finest  flavour; 
imd  their  excellence  is  properly  attributed  to  the 
exclusive  attention  of  the  people  to  their  cul- 
ture. The  sub-division  of  labour  and  skill  pro- 
duces the  same  results  in  every  art. 

The  espalier  peaches  of  the  Due  de  Praslin, 
near  Melun,  are  stated  to  be  the  finest  in  Europe. 

All  the  peaches  have  in  the  kernel  a  flavour 
resembling  that  of  noyau,  which  depends  on  the 
presence  of  prussic  or  hydrocyanic  acid.  The 
leaves  have  the  same  flavour,  which  they  impart 
by  infusion  either  in  water  or  in  spirits. 

The  fiu^ty  of  raising  the  peach  from  the 
stone  has  probably  tended  to  its  general  diffusion 
throughout  the  world.  This  fruit  has  steadily 
followed  the  progress  of  civilization;  and  man, 
''from  China  to  Peru,"  has  surrounded  himself 
with  the  luxury  of  this,  and  of  the  other  stone 
fruits,  very  soon  after  he  has  begun  to  taste  the 
blessings  of  a  settled  life.  There  are  still  spots 
where  ignorance  prevents  portions  of  the  human 
race  from  enjoying  the  blessings  which  Provi- 
dence has  everywhere  ordained  for  industry;  and 
there  are  others  where  tyranny  forbids  the  earth 
to  be  cultivated  and  produce  its  fruits.  The  in- 
habitants of  the  Hauran,  who  are  constantly 
wandering,  to  escape  the  dreadfrd  exactions  of 
some  petty  tyrant^  have  neither  orchards  nor 
fruit  trees,  nor  gardens  for  the  growth  of  vege- 
tables. <<  Shall  we  sow  for  strangers?"  was  the 
affecting  answer  of  one  of  them  to  Buickhardt. 

The  peach  is  raised  firom  the  stone,  and  this 
mode  is  pursued  in  America,  even  for  procuring 
trees  for  common  purposes.  Knight  produced 
varieties  in  the  following  manner.  He  planted 
dwarfs  in  laige  pots;  these  being  brought  into  a 
state  of  vigorous  health,  the  pistils  of  the  blos- 
som of  one  sort  were  impregnated  with  the  pol- 
len of  another,  only  three  peaches  were  suffered 
to  remain  on  each  tree;  and  from  sowing  the 
stones  of  these,  the  Acton  Scot,  the  spring  grove, 
and  other  varieties  were  produced.    ELnight  also 


maintained  ''that  the  peach  tree  might,  in  sqom- 
si  vegenerations^  be  so  &r  hardened  and  natunliaed 
to  the  climate  of  England  and  Iieland,  as  to 
succeed  well  as  a  standard  in  fiivouiable  atoa- 
tions.  The  peach  does  not,  like  many  other 
species  of  fruit  trees,  exercise  the  patience  of 
the  gardener  who  raises  it  firom  the  seed;  for  it 
may  always  be  made  to  bear  when  three  yean 
old."  Mr  Knight  even  succeeded  m  prodndng 
blossom  buds  the  first  year. 

The  peach  is  generally  budded  on  damsoDi 
plum  stocks,  and  some  of  the  more  delicate  sorts; 
on  apricot  stocks,  or  old  apricot  trees  cut  down, 
or  on  seedling  peaches,  almonds,  or  nectarines. 
The  soil  best  suited  for  the  peach  is^three  parts 
mellow,  unexhausted  loam;  and  one  part  drift 
sand,  mixed  with  vegetable  mould  or  mannie." 
Peaches  require  a  lighter  soil  than  pears  or 
plums. 

All  the  varieties  bear  the  fiiiit  upon  young 
wood  of  a  year  old,  the  blossom  buds  rising  im- 
mediately  from  the  eyes  of  the  shoots.  The 
same  shoot  seldom  bears  after  the  first  year,  ex- 
cept on  some  casual  small  spurs  on  the  two  year's 
wood.  Hence  the  trees  are  to  be  pnmed,as 
bearing  entirely  on  the  shoots  of  the  preceding 
year,  and  a  full  supply  of  every  year's  shoots 
must  be  trained  in  for  auccessoriai  bearen  the 
following  season.  The  following  are  short  and 
useful  hints :  "Use  a  strong  loam  for  the  border, 
never  crop  it,  add  no  manure,  keep  the  trees 
thin  of  wood  by  disbudding,  and  the  eariy  re- 
moval of  useless  wood ;  shorten  eadi  shoot  ac- 
cording to  its  strength  at  the  spring  pruning,  ele- 
vate the  ends  of  theleading  branches,  so  that  they 
may  all  form  the  same  curvilinear  direction  up- 
wards, and  keep  the  trees  in  a  dean  and  healthy 
state."*  Various  species  of  aphis,  and  the 
acarus,  or  red  spider,  infest  the  leaves  of  the 
peach. 

One  of  the  greatest  blessings,  says  a  recent 
writer,t  that  can  be  conferred  upon  any  rude 
people,  (and  it  is  a  bleamng  which  wilT  briz^ 
knowledge,  and  virtue,  and  peace,  in  its  train)  is 
to  teach  them  how  to  cultivate  those  vegetahle 
productions  which  constitute  the  best  riches  of 
mankind.  The  traveller  Burchel  rendered  such 
a  service  to  the  Bachapins,  a  tiibe  of  the  interior 
of  southern  Africa.  He  gave  to  their  chief  a 
bag  of  fresh  peach  stones,  in  quantity  about  a 
quart;  "nor  did  I  foil,"  says  the  benevolwit  visitor 
of  these  poor  people,  "to  impress  on  his  mind  s 
just  idea  of  their  value  and  nature,  by  telling 
him  that  they  would  produce  trees  which  would 
continue  every  year  to  yield,  without  further 
trouble,  abundance  of  large  fruit  of  a  mm 
agreeable  flavour  than  any  which  grew  in  uw 
country  of  the  Bachapins."    This  is  an  interest- 

*  Callow, 
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tng  example  of  how  much  good  a  right  minded 
ttd  actire  indiridnal  may  do  to  hU  humbler 
brethren  of  the  human  family.  ''Why  have 
not  erery  where  the  names  been  preserved,"  says 
Hunboldt^  «of  those  who,  in  place  of  ravaging 
the  earth,  have  enriched  it  with  plants  useful  to 
the  hmnan  racer*  It  is  satisfactory  to  observe, 
however,  that  when  men  are  highly  civilized, 
there  is  an  elasticity  in  their  mental  energies, 
which  makes  the  destruction  of  tyranny  and  war 
of  leas  permanent  injury  than  when  their  in- 
flictiona  &11  upon  a  rude  people.  Sickler,  a  dis- 
tiogaiahed  naturalist  of  Germany,  who  has  paid 
particular  attention  to  the  cultivation  of  fruit 
tieefl^  had,  in  the  Duchy  of  Saxe  Gotha,  formed 
three  noraeries  for  fruit  trees,  one  of  which  con- 
tased  eight  thousand  grafted  plants.  In  1806, 
this  nusery  was  entirely  destroyed  by  the  French, 
•fter  the  battle  of  Jena:  Key's  corps  bivou- 
idced  in  it  After  the  battle  of  Leipsic,  in  1814^ 
nother  nursery,  planted  by  the  same  eminent 
Dan,  waa  destroyed  by  the  Cossacks.  Yet  in 
1817  he  had  planted  and  reared  a  third  nursery 
with  his  own  hand, — ^persevering,  in  spite  of  the 
mjnries  which  he  had  received  in  these  dreadful 
nntesta  to  distribute  his  fine  plants,  and  the 
knowledge  of  their  cultivation,  over  his  native 
coontiy.  The  labours  of  such  a  man  will  endure 
whea  the  &m6  of  conquerors  is  forgotten,  or 
thoo^t  worthless^  or  only  remembered  to  be 
^ited  aa  it  deserves. 

It  haa  been  already  stated  that  some  doubts 
esit  aa  to  the  difference  between  the  peach  and 
theahnond  being  more  than  apparent.  With 
icfcrnice  to  this  subject,  there  is  a  curious  £act 
Reoided  by  the  president  of  the  Horticultural 
Sooety.  The  fruit  of  a  sweet  almond  tree,  which 
^  Uea  obtained  from  an  almond  kernel,  that 
W,  when  in  flower,  been  impregnated  with 
pc^  pollen,  was  sown,  and  produced  a  tree: 
this  tree  bore  eight  peaches,  some  of  which  were 
perfrct,  and  the  others  burst  at  the  centre  when 
^  aa  is  the  case  with  almonds.  The  peaches 
were  finely  formed  and  coloured ;  the  flesh  white, 
•oft,  melting,  and  of  good  flavour.  This  experi- 
BKot  la  curious;  for  though  it  does  not  com- 
pletely eatabliah  the  fiict  of  the  convertibility  of 
tt  almond  into  a  peach,  it  does  so  in  great  part, 
by  diowing  that  only  the  pollen  is  necessary  to 
^to  such  a  change. 

The  Plai  Peach  of  China  is  perhaps  the  most 
™?nlar  of  the  peach  tribe.  The  size  of  it  re- 
KmUea  that  of  the  apple;  and  the  stalk  and  eye 
^>proach  ao  near  as  to  give  it  the  appearance  of 
I  ring  of  flesh,  with  a  stone  in  the  middle.  The 
lowing  description  accompanied  specimens 
P'^cnted  to  the  Horticultural  Society  by  Mr 
Bnd^k:^ 

''Thia  frnit  ia  of  truly  singular  form,  and  per- 
i>spi  wiU  be  best  described  as  having  the  appear- 
ance of  a  peach  flattened  by  pressure  at  the  head 


and  stalk;  its  upright  diameter,  taken  through 
the  centre,  from  eye  to  stalk,  being  eleven  six- 
teenths of  an  inch,  consisting  wholly  of  the 
stone,  except  the  skin;  that  of  its  sides  is  one 
inch  and  one-eighth,  its  transverse  diameter  being 
two  inches  and  a  hidf.  The  head  of  the  fruit  ia 
crooked  in  such  a  manner,  as  to  look  like  a 
broad  and  rather  hollow  eye  of  an  irregular  and 
five-angled,  (or  lobed)  shape,  surrounded  by  the 
appearance  of  the  remains  of  the  leaves  of  o 
calyx :  the  whole  aur&oe  of  this  eye  is  roughly 
marked  with  small  irregular  warted  lines,  like 
the  crown  of  a  medlar.  The  colour  of  the  skin 
of  the  fruit  is  pale  yellow,  mottled,  or  rather 
speckled  with  red  on  the  part  exposed  to  the 
sun,  and  covered  with  a  fine  down.  The  flesh 
is  pale  yellow,  having  a  beautiful  radiated  circle 
of  fine  red  surrounding  the  stone,  and  extending 
far  into  the  fruit.  The  stoue  is  flatly  compressed, 
small,  rough,  and  irregular.  The  consistence 
and  flavour  of  the  flesh  is  that  of  a  good  melting 
peach,  being  sweet  and  juicy,  with  a  little  noyau 
flavour,  or  bitter  aroma.  This  peach  is  culti- 
vated in  China,  representations  of  it  being  con- 
tinually seen  on  the  papers  and  drawings  received 
from  that  country;  and  it  is  well  known  at  Can- 
ton, where  it  is  esteemed  as  a  good  fruit." 

Thb  Almond,  (amygdalus  communis^  and  a. 
amamu,)    The  sweet  and  bitter  almond  trees 
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are  similar  in  appearance  to  the  peach,  and  grow 
to  the  height  of  about  twenty  feet,  with  spread- 
ing branches,  and  blossoms  of  a  more  varied 
colour  than  the  peach. 

It  is  probable  that  the  almond  is  a  native  of 
the  western  parts  of  Asia.  The  almond  is  men- 
tioned in  the  Scriptures  as  amongst  the  best 
fruits  of  the  land  of  Canaan.  It  is  very  plen- 
tiful in  China,  in  most  of  the  eastern  countries, 
and  also  in  Barbary.  In  that  country  it  is  the 
most  early  bearer  of  all  the  fruit  trees.    It  flowers 
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in  January,  and  gives  its  fruit  in  April.  It  does 
not  appear  that  the  almond  tree,  (which  b  now 
ahundantly  cultivated  for  its  fruit  in  Italy,  Spain, 
and  the  south  of  France)  was  so  early  introduced 
into  the  first  of  these  countries  as  Uie  peach,  or 
that  its  native  region  was  so  well  known,  *^  Greek 
nuts"  heing  the  name  given  to  almonds  at  Rome 
in  the  time  of  Cato. 

The  fruit  of  the  almond  is  not  so  attractive  as 
that  of  the  peach;  hecause,  instead  of  presenting 
the  same  delicious  pulp  as  that,  the  pericarp  of 
the  almond  shrivels  as  the  fruit  ripens;  and  when 
the  ripening  is  completed,  has  hecome  a  homy 
kind  of  husk,  whidi  opens  of  its  own  accord. 
The  kernel  of  some  varieties  of  the  almond,  is 
not  defended  hy  so  tough  a  shell  as  that  of  the 
peach  and  nectarine;  for  it  is  often  so  tender  that 
the  nuts  break  when  shaken  together. 

In  the  south  of  Europe,  where  the  almond  is 
cultivated  with  as  much  care  as  the  peach  b  in 
this  country,  its  varieties  are  carefully  distin- 
guished. The  bitter  and  the  sweet  are  perman- 
ently distinct  varieties;  and  after  this  leading 
character  is  observed,  the  variety  is  further  dis- 
tinguished by  the  form  and  degree  of  hardness 
of  the  sheU.  For  instance,  the  French  have, 
''amandier  k  coque  dure" — ^'amandier  k  coque 
demi-dure" — '^amandier  k  coque  tendre." 

In  England,  almond  trees  are  chiefly  culti- 
vated for  the  beauty  of  their  early  flowers;  and 
for  this  reason,  the  common  kind,  and  the  double- 
flowering  dwarfs,  are  preferred.  There  is  some- 
thing very  charming  in  the  peculiarity  which 
belongs  to  this  tree,  of  blossoming  on  the  bare 
branches: 

'*  The  hope,  in  dreanfis,  of  a  happier  hour, 

That  alights  on  misery's  brow, 
Springs  out  of  tttc-flilvery  almond-flower, 

That  blooms  on  a  leafless  bough." 

One  of  the  most  beaiitifdl  tales  of  the  Greek 
mythology  (that  of  thelibyes  of  Phylis  and  De- 
mophoon)  is  founded  oh  this  property  of  the 
almond  tree. 

The  almond  ig  raisedfroin  teed  like  the  peach, 
for  varieties  or  for  stocks;  and  by  budding  on 
its  own  or  on  plum  stocks,  for  continuing  varie- 
ties. The  fruit  is  produced  chiefly  on  the  young 
wood  of  the  previous  year,  and  in  part  on  small 
spurs  of  two  or  three  years*  growth. 

Almond  trees  ripen  their  fruit  in  England, 
though  the  produce  is  very  inferior  to  that  which 
is  imported.  The  flowers  of  the  productive 
almond,  both  the  sweet  and  the  bitter,  are  much 
less  showy  than  those  of  the  unproductive. 
Like  most  of  the  other  nut-bearing  trees,  the 
almond  yields  to  oil.  Between  the  expressed 
oil  of  bitter,  and  that  of  sweet  almonds,  there  is 
little  difference;  but  the  bitter  almond  contains 
an  essential  oil,  while  the  sweet  almond  has 
none.    Owing  to  the  prusdc  acid  which  it  con- 


tains, this  essential  oil  is  found,  by  experiment, 
to  be  exceedingly  poisonous;  and  thnefore  the  use 
of  bitter  almonds  should  be  carefully  aroided  in 
every  instance  where  there  is  a  chance  that  the 
essential  oil  may  be  separated  in  the  stomach. 
So  very  violent  is  the  poison  of  this  oil,  that  in- 
stances are  recorded  of  persons  dying  inoonae- 
quence  of  drinking  even  a  very  small  portion  of 
spirits  flavoured  by  it;  and,  in  its  concentrated 
state,  it  is  probably  not  exceeded,  in  its  hnrtfol 
efiects,  even  by  the  essential  oil  of  tobacco  itael^ 
or  by  any  of  the  narcotic  vegetable  poisons. 

According  to  Haller,  bitter  almonds  are  a  poi- 
son to  birds  and  quadrupeds. 

Almond  oil  (the  expressed  oil)  is  prindpally 
obteuned  from  the  almotnds  of  Valentia  and  Ba^ 
bary ;  the  Syrian  almonds,  usually  called  J(»dan 
almonds,  being  preferred  for  the  table. 

The  Large FruU^ Almond (var^mamca^) 
is  one  of  the  most  beautiful  varieties  of  the 
almond.  The  flowers  are  twice  as  lai^ge  m  those 
of  the  common  sort,  and  remain  longer  in  pe^ 
fection:  the  fruit  also  is  larger.  There  is  a  spe- 
cimen in  the  garden  of  the  Horticultural  Society, 
which  has  been  figured  and  described  by  Mr 
Lmdley  m  the  Botanical  Register;  who  remarks, 

that  thb  almond  is  "increased  by  budduigupon 
plums  and  other  drupaceous  plants.** 

About  four  hundred  and  fifty  tons  of  ahnonds 
are  annually  imported  into  Great  Britain,  pay- 
ing a  duty  of  £18,000. 

Prdnus.  This  genus  comprehends  the  aprieot, 
the  plum,  the  cherry,  the  sloe,  the  laurel,  and 
several  other  ornamental  shrubs.  The  designa- 
tion/>rttnw,  is  of  Greek  origin,  but  its  deriva- 
tion or  particular  meaning  is  unknown.  This 
femily  are  characterised  by  all  the  species  possess- 
ing, in  greater  or  less  d^free,  a  portion  of  pmsac 
acid.  In  fact,  many  of  the  species  are  decidedly 
poisonous;  and  though  the  fruit  of  some  of  tbcm 
is  agreeable  to  the  taste,  and  safe  enough  when 
taken  in  limited  quantities,  there  is  none  of  ^e 
family  that  can  be  indulged  in  to  excess  with 
impunity.  Columella  says  that  the  Persians 
sent  the  peach  to  Egypt  to  poison  the  inhabi- 
tants; and  a  species  of  apricot  is  called  by  the 
people  of  Barbary,  "miatza  Franca,"  or  the  killer 
of  Christians.  All  these  evil  qualities  are,  how- 
ever, destroyed  by  cultivation;  for  it  is  the  pn- 
vilege  of  man  not  only  to  distinguish  between 
the  good  and  evil  properties  of  vegetables,  but 
to  eradicate  the  evil,  in  many  cases,  by  his  skill 
and  industry. 

TasLkvmoyt^(prfmusArmemaca.)  Theapn- 
cot  is  a  low  tree  of  rather  crooked  growth,  witn 
subcordate  leaves  and  sessile  flowers.  The  fruit 
is  round,  about  the  size  of  the  peach,  and  re- 
sembling it  in  delicacy  of  flavour.         ^      . 

The  apricot  is  very  widely  diflused  in  Asia, 
and  grows  upon  the  slopM  of  the  barren  moun- 
tains westward  of  Chhw.     Many  spedeB  of  » 
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•n  coltiTated;  and,  as  Uiey  lipen  earlier  than 
the  peach  and  nectuine^  they  are  in  considerable 
€itimatioD«  Some  Tarieties  are  exceedingly  de- 
fidous;  and  the  PersiaDSy  in  their  fignxatiye  Ian- 
gv^calltheapricotof  Iran ^  the  seed  of  thespn." 

It  i^uld  seem  that  the  apricot  .was  known  in 
Italy  in  the  time  of  Dioeoorides;  and  that  it  got 
Us  name  jvwoeia  from  ripening  earlier  than  some 
other  £nita.  The  modem  Greek  name  m^ncv*' 
M 18  rery  like  the  Arabic  name  berikach.  The 
Bomane  set  little  yalne  upon  the  apricot,  as  ap- 
pean  by  an  epigram  of  Martial.  If  the  ancient 
name  is  to  be  retained,  a-precoke,  as  it  used  to 
be  Btjled  by  onr  meet  early  writers  on  horticql- 
tojt,  is  the  daasiGal  appellation,  and  the  modem 
ipricot  the;  Tulgariam  or  coimption. 

The  apricot  is  said  to  derive  its  scientific  name 
from  its  ahnost  covering  the  sbpes  of  the  Cau- 
eMu^  the  Ararat)  and  the  other  mooniiuns  in  and 
about  Armenia^  np  almost  to  the  margin  of  the 
now.  The  general  opinion  that  it  i^  a  native  of 
Anaenia  has,  however,  been  controverted  by  M. 
Bignier,  a  French  naturalist,  who  contends^  that 
■  Aimeoia  is  a  high  mountainous  country,  the 
diznate  of  which  resembles  that  of  mi4dle 
£oiope^  it  cannot  possibly  be  the  country  of  a 
tree  which  begins  to  flower  so  early,  that  its 
blceBoms  are  often  destroyed  by  the  frost,  not- 
withstanding every  care  of  the  cultivator.  .The 
ipricot,  too,  although  it  has  been  cultivated  in 
Ear^  for  many  ages,  never  sprang  up  from 
seeds  in  say  of  our  forests;  neither  has  it  been 
kmod  wild  either  in  Armenia  or  any  of  the 
neighhoiiring  provinces.  BL  Regnier  is  of  opin- 
ion that  it  is  a  native  of  Africa,  and  that  its 
limits  appear  to  be  a  parallel  between  the  Niger 
•sd  the  range  of  the  AUaa  mountains,  from 
vhsDoe  it  has,  by  cultivation,  been  carried  to- 
wv^  the  north. 

Apricots  are  very  plentiful,  and  in  great  var- 
^,  in  China;  and  the  natives  employ  them 
variously  in  the  arts.  From  the  wild  tree,  the 
polp  of  whoee  fruit  is  of  little  value,  but  which 
has  a  laige  kernel,  they  extract  an  oil;  they  pre- 
Krve  the  fruit  wet  in  all  its  flavour;  and  they 
make  lozenges  of  the  clarified  juice,  which  afibrd 
a^^egreeable  beverage  when  dissolved  in  water. 
^  apricot  attains  the  size  of  a  large  tree  in 
Japan.  It  also  flourishes  in  such  abundance 
vpon  the  Oases^  as  to  be  dried  and  carried  to 
Egypt  as  an  article  of  commerce.  In  those  sul- 
tiy  dimates,  the  flavour  Lb  exquisite,  though  the 
fruit  18  smalL 

GoQgh,  in  his  British  Topography,  states  that 
the  apricot  tree  was  first  brought  to  England,  in 
1*24.  by  Wool^  the  gardener  to  Henry  VIII. 
^>^nrd  had  two  varieties  in  his  garden. 

^n^oe  are  fifteen  or  twenty  excellent  varieties 
<^  sprieot,  besides  the  peach  apricot,  a  large 
^  mpposed  to  be  a  hybrid,  between  a  peach 
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New  varieties  axe  procured  by  planting  the 
seed;  and  approved  sorts  are  propagated  by  bud- 
dmg  on  plum  stocks.  The  trees  are  tndned 
against  the  wall,  and  bear  in  the  open  lur,  in  all 
the  sheltered  parts  of  Britain.  The  fruit  is  pro- 
duced on  the  young  shoots  of  last  year,  or  some- 
times on  two  or  three  year  old  spurs.  The  bear- 
ing shoots  throw  out  the  blossoms  immediately 
firom  the  eyes  along  the  sides,  and  the  buds  have 
a  round  and  swelling  appearance.  The  apricot 
does  not  force  well. 

Thb  Plum,  Cpnmui  dcmeitica.)    The  plum 
appears  to  be  still  more  widely  diffused  in  its 
original  locality  than  the  apri- 
'^  cot;  and  it  is  much  more  prone 

to  run  into  varieties.     It  ib  a 
tree  of  fifteen  to  twenty  feet  in 
height,  and  branches  out  into  a 
moderately  spreading  head.    It 
is  a  native  of  Asia,  and  of  many 
parts  of  Europe;  and  even  grows 
wild  in  the  hedges  in   some 
parts  of  Britain,  though  possi- 
bly it  may  have  found  its  way 
there  from  some  of  the  culti- 
vated sorts,  and  have  degener- 
ated. The  plum,  and  almost  all 
its  species,  is  very  apt  to  run  under  ground,  and 
produce  suckers  from  the  roots.    Du  Hamel  says 
that  if  plums  are  grafted  low,  and  covered  with 
earth,  they  push  out  shoots  which  may  be  trans- 
planted. 

Plums  of  various  sorts  appear  to  have  been 
introduced  into  Fingland  as  early  as  the  fifteenth 
century.  These  varieties  came  to  us  from  France 
and  Italy.  The  ''Green-gage"  is  the  Reine 
Claude  of  France,  so  called  from  having  been  in- 
troduced into  thai  country  by  the  wife  of  Francia 
L  It  is  called  gage  in  England,  after  the  name 
of  the  family  who  first  cultivated  it  here.  The 
''Orleans"  probably  came  to  us  when  we  held 
possession  of  that  part  of  France  from  which  it 
takes  its  name.  Lord  CromweU  introduced 
several  plums  from  Italy,  in  the  time  of  Henry 
VII.  The  damson,  or  damascene,  as  its  name 
imports,  is  from  Damascus. 

In  some  countries,  particularly  in  Alsatia,  a 
considerable  quantity  of  alcohol  b  produced  from 
plums  and  cherries  by  fermentatioiu  Dried 
plums  form  a  large  article  of  commerce,  \mder 
the  name  of  prunes  and  French  plums. 

There  are  nearly  three  hundred  varieties  of 
plums,  many  of  which  are,  perhaps,  only  dis- 
similar in  name.  The  Washington,  a  modem 
variety,  which  is  stated  in  the  Pomological  Bfa- 
gazine  not  to  be  surpassed  in  richness  of  flavour, 
beauty,  and  other  good  qualities,  by  any,  is 
curious  in  its  origin.  The  parent  tree  was  pur- 
chased in  the  market  of  New  York,  some  time 
in  the  end  of  last  century.  It  remained  barren 
several  years^  till,  during  a  violent   thunder- 
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storm^  the  whole  trunk  was  stmck  to  the  earth 
and  destroyed.  The  root  afterwards  threw  out 
a  numher  of  vigorous  shoots,  all  of  which  were 
allowed  to  remain,  and  finally  produced  fruit. 
It  is,  therefore,  to  he  presumed  that  the  stock  of 
the  barren  kind  was  the  parent  of  this.  Trees 
were  sent  to  Mr  Robert  Barclay,  of  Bury  Hill, 
in  1819;  and  in  1821  several  others  were  s^it  to 
the  Horticultural  Society  by  Dr  Hosack. 

Most  of  the  varieties  of  the  plum  are  propa- 
gated by  grafting  or  budding  on  the  muscle,  St 
Julian  magnum  bonum,  or  any  free  growing 
plums  raised  from  seed  or  from  suckers;  but  for 
a  permanent  plantation  seedlings  are  to  be  pre- 
ferred. The  common  baking  plums,  as  the  dam- 
son, buUace,  Wentworth,  are  genmlly  propa- 
gated by  suckers,  without  being  either  budded 
or  grafted.  Plumb-grafting  is  performed  in 
July  or  Ifarch;  budding  in  July  or  August. 
A  middling  light  soil,  neither  too  wet  or  too 
diy,  is  best  suited  for  this  tree. 

All  the  sorts  produce  their  fruit  on  small  na- 
tural spurs,  rising  at  the  ends  and  along  the 
sides  of  the  bearing  shoots,  of  one,  two,  or  three 
years'  growth.  In  pruning,  the  fruitful  branches 
should  not  be  shortened,  but  thinnings  made  of 
cross  placed  or  irr^^ular  branches. 

Thb  Cherrt  (prunus  ceriuuij.  The  culti- 
vated cherry  is  by  some  considered  a  distinct 
species,  while  others  suppose  it  a  domesticated 
variety  of  the  wild  cherry  or  gean.  Besides  being 
prized  for  its  fruit,  the  cherry  is  also  a  very 
ornamental  tree,  and  cultivated  for  this  object 
in  shrubberies.  The  tree  is  a  native  of  most 
temperate  countries  of  the  northern  hemisphere. 
The  small  black  is  found  not  only  in  some  parts 
of  England,  but  even  in  places  among  the  Scot- 
tish mountains,  where  it  would  be  difficult  to 
imagine  it  to  have  been  carried.  It  is  gen- 
erally said  that  the  first  of  the  present  cultivated 
sorts  was  introduced  about  the  time  of  Henry 
VIII.,  and  were  originally  planted  at  Sitting- 
bourn,  in  Kent.  The  cherry  orchards  of  Kent 
are  still  celebrated.  It  seems,  however,  that 
they  were  known  much  earlier,  or,  at  any  rate, 
that  cherries  were  hawked  about  London  before 
the  middle  of  the  sixteenth  century,  in  the  very 
same  manner  as  at  present.  The  commencement 
of  the  season  was  announced  by  one  carrying  a 
hough  or  twig  loaded  with  the  fi^t.  Our  pre- 
sent popular  song  of  "  Cherry  ripe,  ripe  I  cry," 
is  very  slightly  altered  horn  Herrick,  a  poet  of 
the  time  of  Charles  I.  One  of  our  old  English 
games,  cherry-pit^  consisted  of  pitching  cherry- 
stones into  a  little  hole : — ^^  I  have  loved  a  witch 
ever  since  I  played  at  cherry-pit."  *  Shaknpeare 
also  alludes  to  the  same  custom. 

The  wild  cherry,  of  which  there  are  a  good 
many  varieties,  is  a  much  more  hardy  tree  than 

*  Wltoh  of  Edmonton. 


any  of  those  that  produce  the  finer  boHs  of  fruit; 
and  it  is  therefore  much  cultivated  for  etods 
upon  which  to  graft  the  othen,  as  trees  80  giafied 
attain  a  burger  size,  are  more  durable,  and  ]m 
subject  to  disease.  At  some  of  the  nuned  a1)bej« 
and  baronial  castles  there  are  found  dieny  trees, 
chiefly  black  ones,  which  have  attained  the 
height  of  sixty  or  eighty  feet,  and  continue  to 
produce  great  quantities  of  fruit.  These  andent 
sorts  are  not  confined  to  the  wanner  partaof  the 
country,  but  are  met  with  in  some  of  the  north- 
em  counties  of  Scotland.  Evelyn  ranb  the 
black  cherry  amongst  ^  the  forest  beny-baring 
trees,  frequent  in  the  hedges,  and  growing  wild 
in  Herefordshire  and  many  pkoes." 

The  cherry  is  generally  understood  to  have 
been  brought  to  Rome,  from  Armenia,  by  Lu- 
cullus,  the  conqueror  of  Mithridates.  This  was 
about  sixty-eight  yeara  before  the  Christian  en; 
and  such  was  the  fondness  fi»  the  froit,  that 
Pliny  says,  **  in  lees  than  one  hundred  and 
twenty  years  after,  other  lands  had  cherries,  eren 
as  £ur  as  Britain  beyond  the  ocean."  The  cheny 
is  spread  over  Africa.  In  Barbaiy  it  is  called 
"The  Berry  of  the  King.'*  Desfontaines  ("JKh 
toire  da  Arhrei)  contends,  in  opposition  to  the 
received  opinion,  that  the  wild  cherry  is  in^ 
nous  to  France,  and  of  equal  antiquity  with  the 
oak ;  nor  can  we  help  thinking,  from  tiie  atna- 
tion  in  which  we  have  seen  wild  cherries,  that 
the  same  may  be  the  ease  with  parts  of  the 
United  Kingdom. 

The  transplantation  of  finit  trees  from  m 
distant  locality  to  another  has  been  employed  by 
Hume  as  an  aig:ument  to  prove  ''the  yoath,  or 
rather  infancy  of  the  world,**  in  opposition  to 
the  opinions  of  those  who  maintain  that  thii 
earth  has  existed,  in  its  present  condition,  from 
countless  ages: — 

"Lucullus  was  the  first  that  brought  cherry 
trees  from  Asia  to  Europe;  thongh  that  tiw 
thrives  so  well  in  many  European  climat«8,that 
it  grows  in  the  woods  without  any  culture,  b 
it  possible  that,  throughout  a  whole  eteniity,n« 
European  had  ever  passed  into  Asia,  and  thoo^t 
of  transplanting  so  delicious  a  finit  into  his  own 
country?  Or  if  the  tree  was  once  ti«nq)]anted 
and  propagated,  how  could  it  ever  tRerwiPite 
perish?  Empires  may  rise  and  fiOl ;  Kberty and 
slavery  succeed  alternately;  ignorance  and  know- 
ledge give  place  to  each  oth^ ;  but  the  cheny 
tree  will  still  remain  in  the  woods  of  Greece, 
Spain,  and  Italy,  and  will  never  be  affected  by 
the  revolutions  of  human  society. 

"It  is  not  two  thousand  years  since  vines  wwe 

tran^knted  into  France,  though  there  isnoch- 
mate  in  the  world  more  fitvouraUe  to  t^^'jLi! 
is  not  three  centuries  since  horsey  cows,  sbe^ 
swine,  dogs,  com,  were  known  in  America, 
it  possible  that,  during  the  revolutions  of  a  whole 
eternity,  there  never  arose  a  Columbus  ww 
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■igkt  open  the  commimicatioii  between  Europe 
I  and  that  ofHitixieiitf  We  nuijas  well  imagine 
tkt  aQ  mm  wmild  wear  stockings  for  ten  thou- 
nd  yean^  and  never  haye  the  sense  to  think  of 
gvien  to  tie  them.  All  these  seem  convincing 
pnofr  of  the  yoath,  or  rather  in&ncy,  of  the 
woridy  aa  being  founded  on  the  operation  of 
principles  more  constant  and  steady  than  those 
bj  which  homan  society  is  goyerned  and  directed. 
Nothii^  ksB  than  a  total  convnlnon  of  the  ele- 
oenti  win  ever  destroy  all  the  European  ani- 
Qiab  and  vegetables  which  are  now  to  be  found 
in  the  western  woild." 

Sereial  liqueurs  are  manufactured  from  cher- 
riei.  A  laige  black  cherry  (Merue  noire  J  is 
wed  in  the  ocnnpoeition  <^  the  ratafia  of  Gren- 
oUe;  and  the  Morosdltfio  of  Zara  is  prepared 
froB  a  partienlsr  species  of  cherry  cultivated  in 
Bihaatia.  £ir$ekioa$$0r,  which  is  a  cheap  spi- 
rit^ krmag  a  considerable  article  of  commerce, 
ii  the  fiennented   liqiior   of  a   small    black 

Thewhokof  the  genus  j)rtflttif  yield  what  is 
tmmsalj  called  gum,  that  of  the  cherry  tree 
bong  the  best.  But  this  substance,  which  is 
oDed  eeraumj  resembles  troffoeanih  (the  gum 
of  the  utroffoliu),  and  is  therefore  improperiy 
caDed  gum,  as  the  term  is  usually  understood, 
■ad  ^plied  to  gum  Arabic 

IheBomans  had  eight  varietieffof  diary.  In 
the  BritiA  gardens  are  upwards  of  forty  sorts. 
The  fnodk  divide  the  cherries  into  griotteiy  or 
tendef^fleehed;  bifforreauXy  or  hard-fleshed;  and 
frngnoj  <ff  small  fraits.  The  fruit  of  many  va- 
oeties  if  somewhat  heart-shaped;  hence  the  very 
gCBCEdname  ^h&airt'ekmry.  Why someare  called 
dikrisDotso  well  ascertained.  The  Morello 
chsRj  b  very  distiiict  from  the  other  varieties, 
bcariag  afaaost  exclusiveiy,  in  the  preceding 
/can^  itock  wood,  and  the  pulp  of  the  fruit  has 
"OMwbat  of  the  consistence  and  flavour  of  the 
iBoni;  whence  the  name. 

VJBieties  of  the  cherry  are  continued  by  graft- 
i%  or  budding  on  stocks  of  the  Uack  or  wild 
red  dienies^  which  are  strong  shooters,  and  of  a 
^f^px  duration  than  any  of  the  garden  kinds. 
Some  graft  on  the  Morello,  for  the  purpose  of 
^wfing  tiie  tree,  and  rendering  it  more  prolific; 
^  the  most  eflRectual  dwarfing  stock  is  the  mo- 
Ua^  which,  however,  will  not  succeed  in  the 
gnenltty  of  soils  in  Britain.  For  procuring 
Bev  varieties,  hov?ever,  recourse  must  be  had  to 
nioog  from  the  seed.  From  these  a  good  many 
1^  aoits  may  be  expected.  The  stones  are 
pi>ated  in  light  sandy  soil,  in  autumn  or  spring. 
Thej  win  germinate  the  same  year,  but  should 
M  he  planted  out  till  the  second  autumn  after 
»*ing.  The  cherry  thrives  best  in  adry, light, 
■ady  soil,  and  an  elevated  situation.  Some 
'■"ti^  as  the  Hay-duke,  will  thrive  in  all  soils 
aad  aspects.    Early  fruit  is  obtained  from  wall 


trees ;  but  the  cherry  does  equally  with  espaliers 
or  standards.  Insects,  as  the  red  spider,  attack 
the  waU-cherry ;  but  the  other  sorts  are  not  very 
liable  to  be  preyed  on  by  such  vermin. 

The  Chinese  Cherry  fprunus  pseudo-cerasusj 
is  a  valuable  new  species  of  that  fruit,  introduced 
into  this  cotmtry  so  reoentiy  as  1819.  The  fol- 
lowing IB  an  extract  frx>m  the  account  of  this 
variety,  presented  to  the  Horticultural  Society 
by  Mr  Ejiight,  their  president: — 

"  I  received  a  plant  of  the  Chinese  cherry  from 
the  garden  of  the  Horticultural  Society  in  the 
summer  of  1824^  after  it  had  produced  its  crop 
of  fruit;  and  it  was  preserved  \mder  glass,  and 
subjected  to  a  slight  degree  of  artificial  heat  till 
the  autumn  of  that  year.  It  appeared  very  little 
disposed  to  grow ;  but  produced  one  young  shoot, 
which  afibrded  me  a  couple  of  buds  for  insertion 
in  stocks  of  the  common  cherry.  Soon  after 
Christmas  the  tree  was  placed  in  a  pine-stove, 
where  it  presentiy  blossomed  abundantiy,  and  its 
fruit  set  perfectiy  well,  as  it  had  previously  done 
in  the  gardens  of  the  Society,  and  it  ripened  in 
March.  The  cherries  were  middle-sized,  or  ra- 
ther small,  compared  with  the  larger  varieties  of 
the  common  cherry,  were  of  a  reddish  amber 
colour,  very  sweet  and  juicy,  and  excellent  for 
the  season  in  which  they  ripened.  The  roots  of 
the  tree  were  confined  to  rather  a  small  spot,  and 
the  plant  was  not  even  in  a  moderately  vigorous 
state  of  growth.  I  therefore  infer  that  the  fruit 
did  not  acquire  either  the  size  or  state  of  per- 
fection which  it  would  have  attained  if  the  tree 
had  been  larger  and  in  a  vigorous  state  of  growth, 
and  the  season  of  the  year  favourable." 

The  Chan  Cprunus  (mumjy  the  French  ^rti^iu;, 
is  a  tall  tree  common  in  woods  in  some  parts  of 
England,  and  frequentiy  growing  wild  in  Scotland. 
The  fruit  is  smaller  than  that  of  the  common 
cherry,  of  a  red  colour  when  unripe,  and  a 
deep  purple  or  black  when  it  arrives  at  maturity. 
The  flavour  is  superior  to  that  of  most  cherries. 
Indeed,  the  eeroney  or  black  cherry,  is  supposed 
to  be  an  improved  variety  of  the  wild  gean.  The 
wood  of  this  tree  is  used  for  many  kinds  of  do- 
mestic furniture,  and  other  purposes. 

The  Bird  Cherry  Cprunus  padus).  This  is 
a  Greek  name  given  to  this  tree  by  Theophrastus. 
It  is  in  shrubberies  very  ornamental,  from  its 
purple  baric,  bunches  of  white  flowers  and  ber- 
ries, which  are  successively  green,  red,  and  black. 
It  is  common  in  the  native  woods  of  Sweden  and 
Scotland,  and  in  both  countries  the  berries  are 
infused  in  spirits  in  order  to  give  them  an 
agreeable  flavour.  The  fruit  is  nauseous  to  the 
taste,  though  greedily  eaten  by  birds.  The  bark 
has  been  employed  by  the  Swedes  and  Finlanders 
in  medicine.  The  tree  is  very  leafy,  and  dislikes 
a  wet  soiL  The  wood  is  beautifully  veined,  and 
is  used  for  cabinet  work  in  France,  as  is  that  of 
the  prunue  Virginiana  in  America, 
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The  Cornish  Bird-Cherry  (p.  rubra)  very 
much  resembles  the  padua. 

The  Slob  (prvnus  epinoeajy  is  also  indigenous 
in  Britain,  and  b  frequently  met  with  in  a  wild 


itt. 


The  Slo«. 

state  in  Scotland.  It  is  a  low  shrubby  tree, 
with  elliptical  lanceolate  leayes,  pubescent  be- 
neath; the  branches  armed  with  hard  strong 
spines;  the  blossom  resembling  the  prune,  and 
the  fruit  round,  of  a  deep  black  colour,  and  ex- 
tremely austere  astringent  taste.  Some  have 
supposed  the  sloe  the  original  of  the  cultivated 
plum.  It  is  used  as  stocks  on  which  to  engraft 
the  plum  and  some  other  species. 

The  Laubel  (prunus  lauro^erasus).  This  is 
one  of  the  most  generally  prized  eveigreens.  It 
was  brought  from  Constantinople  to  Holland  in 
1576.  The  first  we  read  of  in  England  was  one 
at  Highgate,  in  the  garden  of  Mr  James  Cole,  a 
London  merchant,  who,  as  Parkinson  informs 
us,  was  in  the  practice  of  covering  the  plant  in 
winter  with  a  blanket.  In  less  than  half  a  cen- 
tury after  this,  we  are  told  by  Ray,  that  the 
laurel  became  a  common  shrub  in  English  gar- 
dens. It  is  now  universally  a  conspicuous  ob- 
ject in  almost  every  shrubbery.  The  leaves  con- 
tain a  considerable  quantity  of  prusuo  acid,  and 
from  this  circumstance  have  been  used  to  give 
an  agreeable  flavour  to  various  articles  of  food. 
Much  caution,  however,  ought  to  be  employed 
not  to  use  the  juice  of  these  leaves  in  excess, 
otherwise  they  will  prove  a  virulent  poison.  The 
laurel  water,  distilled  from  the  recent  leaves, 
contains  all  the  active  principle  of  the  prussic 
acid.  This  has  been  used  criminally  for  pro- 
ducing death;  and  several  cases  of  accidental 
poisoning  have  arisen  from  cordials  flavoured 
with  the  infused  leaves  of  the  laurel.  The  laurel 
bears  a  small  red  berry,  which  is  also  poisonous. 
N  The  Portuguese  Laurel  (p.  LusitaniaJ  is 
also  a  highly  admired  evergreen  shrub.  It  was 
brought  to  England  from  Portugal,  though  it 
does  not  appear  to  be  a  native  of  that  country. 
It  probably  is  indigenous  to  Madeira,  or  some 
more  southern  islands. 

RuBUS,  a  family  of  the  rosaceoe,  includes  the 


raspberry,  bramble,  doud  berry,  and  Bereral 
other  species.  Many  of  them  are  only  biennial 
woody  plants,  producing  suckers  or  stolones 
from  the  roots,  which  ripen  and  drop  theirlesTW 
one  year,  and  resume  their  foliage,  prodnceUos- 
soms,  shoots,  flower,  and  fruit,  and  die  the  next. 
Of  this  kind  are  the  raspberry  andbnmble. 

Raspberrt  frubus  idcms).  This  well  known 
plant  is  indigenous  to  Britain;  bnt  has  been 
gi^atly  improved,  both  in  siw  and  flaTonr,  by 
cultivation.  There  are  several  varieties,  as  the 
common,  red,  and  yellow,  the  double-flowered, 
and  a  variety  that  bears  twice  a  year,  in  July 
and  September. 

This  plant  obtwns  its  common  name  from  the 
rough  and  bristly  appearance  of  thefroii  The 
French  call  the  nspherty  Ronee  du  Mfmilda, 
(in  common  parlance,  Frmnboise),  conoderingit 
a  native  of  that  classic  ground,  for  which  they 
have  the  authority  of  PUny.  The  root  is  per- 
ennial and  spreading,  but  the  steims  last  only 
two  years.  Both  the  red  and  the  yellow  Tarie- 
ties  prefer  situations  that  are  shaded  and  ladier 
moist.  The  uses  of  the  raspberty,  both  for  the 
table  and  for  sweetmeats,  are  well  known. 
Though  the  flavour  of  raspberries  is  pccolitf,  it 
is  one  which  is  very  generally  liked;  bnt  it  is 
the  most  fleeting  with  which  we  are  acquainted. 
Even  a  few  hours  will  diminish  it;  and  if  the 
berries  be  kept  for  two  or  three  days,  the  flarow 
is  almost  entirely  gone.  Even  on  the  bosh,  the 
flavour  does  not  continue  above  two  or  three  days 
after  the  fruit  b  ripe.  Raspberries,  indeed,  to  be 
enjoyed  in  perfection,  should  be  eaten  from  the 
budi.  They  require  less  attendance  titonahnoet 
any  other  fruit;  and  if  the  twice-hearing  kind 
be  mixed  with  the  others,  they  may  be  continued 
tm  November.  The  shrubs  come  into  fiill  bear- 
ing about  three  years  after  the  plantbg  of  the 
stools  or  roots,  and  they  last  good  for  abont  three 
years  more,  at  the  end  of  which  they  begin  *<> 
degenerate.  The  common  mode  of  propagation 
is  by  cuttings,  which  should  always  be  takeu 
from  plants  that  are  in  their  prime  bearing  con- 
dition, on  or  about  the  fourth  year  after  they 
are  planted.  A  quantity  of  peat  or  bog-earth 
greatiy  improves  both  the  mze  and  the  flavonr 
of  raspberries.  New  varieties  may  easUy  be  ob- 
tained from  the  seed,  the  plants  raised  from 
which  begin  to  bear  the  second  year.  Thereat 
thirty-five  varieties  of  raspberry  mentioned  m 
the  Fruit  Catalogue  of  the  Horticultnial  Sodetr, 
of  which  the  diflterences  in  quality  are  very  con- 
siderable. 

When  a  plantation  is  made  of  several  rows  to- 
gether, it  may  be  placed  in  the  open  garden,  9S 
the  plants  will  shade  one  another  to  a  sufficient 
degree.  Frequent  renewal  is  necessary,  to  F^ 
vent  the  stools  getting  large  and  matted,  when 
they  send  up  only  weak  suckers.  No  more 
sackers  should  be  left  at  the  stools  than  are  in- 
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tended  to  bear  the  following  year,  nnless  young 
plants  are  wanted ;  and  if  very  hage  fruit  is  the 
object,  no  sackera  should  he  left  at  all ;  on  the 
oootiuy,  when  the  strongest  snckers  are  wanted, 
the  fruit-bearing  shoots  should  be  cut  down. 

The  iBspbeny  requires  a  rich  moist  soil  and  a 
ibded  atuation,  where  plants  grow  singly.  The 
heat  yarieties  are  the  early  prolific,  Bamet,  and 
Goramdlja,  seedling  and  huge  red,  red  Antwerp, 
yellow  Antwerp,  Bromley  hill,  Cornish,  double- 
bearing. 

The  Amenean  Ragpbeny  (R.  occidentaliejy 
U  a  showy  plant  for  large  shrubberies.  The 
fruit  of  the  dew  berry,  r.  ccerius,  is  blue,  and  it 
eoDtinnes  till  frost  comes  on.  It  is  an  edible 
beny,  but  possesses  no  very  high  flavour. 

Tm  Bramblb  Crubue  firuHeosus)  Though 
tbe  bnonble  is  rather  annoying  with  its  long 
tiailing  stems  and  its  sharp  thorns,  the  fruit, 
oomonly  called  blackberry,  is  perhaps  in  its 
vild  state  (and  it  does  not  need  to  he  cultivated), 
tmoog  the  best,  and  certainly  it  is  the  most 
ftbondaiit,  of  our  native  berries.  The  bramble 
piefers  a  soil  that  is  moderately  good  ;  but  it  is 
feond  in  every  situation,  except  marshes,  to  the 
berfers  of  which  it  creeps  very  dose.  On  the 
fi^ws  of  the  Welsh  mountains,  more  especially 
ia  Denbig^ishire,  the  hramble  berry  grows  to  the 
■itt  of  a  middling  gooeeberry ;  and  in  a  dry  and 
mm  J  autumn  is  really  an  excellent  fruit  Pliny 
mentions  the  mulberry  growing  on  a  brier,  which 
probably  was  a  fine  black'beny.  In  England 
there  are  a  number  of  species  confotmded  under 
the  names  of  rubut  frtUicoeus,  and  rtibus  coryUr 
film,  that  vary  very  much  in  the  quality  of 
their  fruit,  some  of  them  really  deserving  culti- 
^ffiMOL  The  fiunily  of  brambles  is  divided  into 
those  with  upright  stems,  those  with  prostrate 
sterna,  and  those  with  herbaceous  stems. 

TkeCorylifolius  and  Frutieostu  are  both  com- 
mon m  onr  hedges.  The  shoots  of  the  latter  are 
mvdi  tougher  than  those  of  the  former,  and  are 
preferred  by  thatchers  for  binding  their  roofs, 
<ad  by  straw-hive  and  mat  makers.  The  berries, 
eaten  at  Uie  moment  they  are  ripe,  are  cooling 
>ad  g;ratefnl ;  a  little  before,  they  are  acid  and 
**tiingent,  and  a  little  after,  disagreeably  fla- 
voured and  astringent. 

Tie  Arelie  or  Dioarf  Crimson  f  rtibus  circtieus  J 
is  a  small  species,  and  a  native  of  the  coldest  re- 
pom  of  the  world.  Its  fruity  however,  is  ex- 
<!^^^ingly  delicious ;  and  were  it  possible  to  cul- 
tivate it  in  any  habitable  situation,  it  would  be 
ft  most  unportant  addition  to  garden  berries.  We 
Iw  not  heard  of  its  ever  having  been  found 
either  in  England  or  in  the  Welsh  mountains ; 
lad  m  Scotland  it  grows  only  in  the  most  wild 
>ad  dented  situations.  Some  of  the  Scottish 
^wrtwulturiats  have  tried  to  raise  it  from  the 
wed,  and  have,  we  believe,  obtained  plants; 
*^w»g^  the  fruit,  when  they  bore  any,  has  been 


tasteless,  and  the  plants  themselves  are  preserved 
alive  with  difficulty.  The  Arctic  berry,  which 
grows  in  the  wildest  and  most  exposed  districts 
of  Lapland,  sometimes  offered  to  Linnieus  the 
only  food  which  he  found  in  his  perilous  journey 
in  those  dreary  regions ;  and  he  thus  speaks  of 
it  with  much  feeling : — "  I  should  be  ungrateful 
towards  this  heneficent  plant,  which  often,  when  I 
was  almost  prostrate  with  hunger  and  fatigue, 
restored  me  with  the  vinous  nectar  of  its  berries, 
did  I  not  bestow  on  it  a  full  description." 

Thb  Cloud-Berrt    (  rvbus  chamamorus  J, 
called  also,  in  some  parts  of  Scotland,  the  roe- 


The  Ctoud-berry. 

buck  berry  and  knot  berry.  They  grow  on  the 
sides  about  the  base  of  Alpine  motmtains;  but 
are  only  found  in  particular  localities.  The  plant 
is  small,  with  a  rather  large  handsome  leaf,  in- 
dented  and  serrated  at  the  edges.  A  single  berry 
grows  on  the  top  of  the  stem.  They  are  about 
the  size  of  small  strawberries,  and  the  flavour  is 
exceedingly  fine,  superior  to  that  of  any  of  tlie 
strawberries  as  found  wild  in  this  country,  and 
having  a  sharpness  which  does  not  belong  even 
to  the  best  of  those  which  are  cultivated.  They 
remain  in  season  for  about  a  month ;  and  during 
that  time,  the  Higlilanders,  in  the  districts  where 
they  are  found  (for  they  are  by  no  means  gene- 
rally diffused  over  the  Highlands),  collect  them 
in  considerable  quantities,  and  make  them  into 
excellent  preserves.  In  the  east,  as  well  as  the 
north,  the  wild  berries  of  the  mountains  and 
vallies,  which  nature  offers  in  such  abundance 
for  a  short  season,  are  thus  used  by  man. 

This  berry  has  not  hitherto  been  raised  in  gar- 
dens, as  it  seems  difficult  of  naturalization  to  any 
but  its  native  soil  and  climate.  Loudon  thinks, 
by  raising  it  from  seeds,  and  again  from  the 
seeds  of  plants  so  nused,  and  so  on  for  six  or 
eight  generations,  perhaps  at  the  same  time  cross- 
ing the  flowers  with  those  of  the  bramble  or 
raspberry,  this  plant  might  possibly  become  a 
valuable  accession  to  our  native  fmiis. 

In  more  northern  countries  the  cloud-berry  is 
still  more  abundant,  so  much  so  as  to  justify  tlie 
encomium  passed  on  it  by  the  poet,  while  speak- 
ing of  those  dreary  lands : — 
*        2u 
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^  Ever  enduring  snows,  perpetual  shades 
Of  darkness,  wonld  eongeal  the  living  blood, 
Did  not  the  arctic  tract  spontaneous  yield 
A  cheering  purple  berry,  big  with  wine." 

In  the  northern  pftrts  of  Sweden  and  Norway, 
and  in  Lapland,  even  to  the  North  Cape,  the 
cloud-berry  grows  in  such  abundance  as  to  be 
an  article  of  extensive  commerce.  Great  quan- 
tities of  it  are  sent  every  autumn  to  the  Swedish 
capital,  and  to  the  southern  parts  of  that  coun- 
try, where  they  are  nsed  in  a  variety  of  ways ; 
and,  in  fact,  it  forms  the  principal  fruit  thai  they 
have. 

Dr  Clarke  notices  the  value  of  this  berry  in 
his  travels^. — ^^'In  woods,  and  moist  situations 
near  the  river,  we  found  the  rubiu  chamcBmorus 
still  in  flower.  The  Swedes  call  it  Hiorton ;  the 
Laplanders  give  it  the  name  of  Latoch ;  the  in- 
habitants of  Westro-Bothnia  call  it  Snotter;  and 
in  Norway  its  appellation  is  Multebsear.  The 
same  plant  is  found  upon  some  of  the  highest 
mountains,  and  in  some  of  the  peat-bogs  of  the 
north  of  England ;  on  which  account,  perhaps,  it 
IS  called  cloud-berry  in  our  island ;  but  it  is  not 
likely  that  its  fruit  ever  attains  the  same  degree 
of  maturity  and  perfection  in  Great  Britain  as 
in  Lapland,  where  the  sun  acts  with  such  power 
during  the  summer.  Its  medicinal  properties 
have  certainly  been  overlooked,  owing,  perhi4>e, 
either  to  this  circumstance,  or  to  its  rarity  in 
Great  Britmn.  The  fVuit  is  sent  in  immense 
quantities,  in  autunm,  from  all  the  north  of  the 
gulf  of  Bothnia  to  Stockholm,  where  it  is  used 
for  sauces,  and  in  making  vinegar." 

Our  English  traveller,  as  appears  by  the  fol- 
lowing passage,  was  undei  greater  obligations  to 
the  cloud-berry  than  the  Swedish  naturalist  to 
the  other  species  of  Arctic  fruit :  '^  Mr  Grape's 
children  came  into  the  room,  bringing  with  them 
two  or  three  gallons  of  the  fruit  of  the  cloud-berry. 
This  plant  grows  so  abundantly  near  the  river, 
that  it  is  easy  to  gather  bushels  of  the  fruit.  As 
the  large  berry  ripens,  which  is  as  big  as  the  top  of 
a  man's  thumb,  its  colour,  at  first  scailet,  be- 
comes yeUow.  When  eaten  with  sugar  and 
cream,  it  is  cooling  and  delicious,  and  tastes  like 
the  large  American  hautboy-strawberries.  Little 
did  the  author  dream  of  the  blessed  efiPects  he 
was  to  experience  by  tasting  of  the  offering 
brought  by  these  little  children,  who,  proud  of 
having  their  gifts  accepted,  would  gladly  run  and 
gather  daily  a  fresh  supply,  which  was  as  often 
blended  with  cream  and  sugar  by  the  hands  of 
t^eir  mother^  until  at  last  he  perceived  that  his 
fever  rapidly  abated,  his  spirits  and  his  appetite 
returned,  and,  when  sinking  under  a  disorder  so 
obstinate  that  it  seemed  to  be  incurable,  the 
blessings  of  health  were  restored  to  him,  where 
he  had  reason  to  believe  he  shoidd  have  found 
his  grave.  The  symptoms  of  amendment  were 
almost  instantaneous  after  eating  of  these  berries." 


The  Stbawberrt  (froQnuna  vetea).  This 
well  known  berry  has  received  the  hsmefiragrti' 
ria  from  its  delightful  flavour.  No  vegetable 
production  of  the  colder  latitudes,  or  which  csd 
be  ripened  in  those  latitudes  without  the  aaBut- 
ance  of  artificial  heat,  is  at  all  comparable  with 
the  strawberry  in  point  of  flavour ;  and  if  the 
soil  and  situation  be  properly  ad^ted  to  it,  the 
more  cold  the  climate,  indeed  the  more  bleak 
and  elevated,  the  more  delicious  is  the  beny. 
The  fine  aroma  of  the  strawberry  is  not  quite  m 
evanescent  as  that  of  the  raspbeny ;  but  it  is  by 
no  means  durable ;  and  the  berries  can  be  bad 
in  absolute  perfection  only  when  taken  from  the 
plants,  and  in  dry  weather,  for  a  very  dight 
shower  will  render  the  strawberry  compflffatiyely 
flavouriess.  The  soils  and  situations  in  which 
the  strawberry  and  the  raspberry  come  to  the 
greatest  perfection  are  the  very  opposites  of  each 
other.  The  strawberry,  in  all  its  yarieties,  cer- 
tainly in  all  the  finest  of  them,  is  a  sort  of  rock 
plant ;  and  soil  whidi  contains  a  good  deal  of 
decomposed  rock,  more  especially  if  that  rock  be 
greenstone,  or  any  other  containing  much  clay, 
produces  fruit  of  the  finest  flavour.  The  places 
where  the  strawberry  Is  the  finest,  as  laiaed  for 
the  market,  and  of  course  as  produced  at  the 
least  expense  of  artificial  culture,  are  probably 
Edinburgh  and  Dundee,  at  both  of  which  the 
soil  is  of  tiie  description  mentioned. 

The  strawberry  is  very  widely  diffused,  being 
fonnd  in  most  parts  of  Uie  world,  especially  in 
Europe  and  America.  Its  conunon  name  is  pe- 
culiar to  EiUgland,  and  is  supposed  to  have  been 
derived  fi?om  the  custom  of  laying  stow  under 
strawberry  plants  when  their  fiiiit  begins  to 
•weU.  Others,  however,  contend  it  is  J^r^y'beny, 
from,  its  trailing  along  the  ground.  The  gar- 
dener of  Sir  Joseph  Banks  revived  this  old  me- 
thod with  advantage.  The  finiit  was  known  in 
London,  as  an  article  of  ordinary  consumption, 
in  the  time  of  Henry  VI.  In  a  poem  of  that 
age,  called  "  London  Lyckpeny,"  by  John  Lid- 
gate,  who  died  about  1483,  we  find  the  foDow- 
ing  lines: — 

"  Then  unto  London  I  dyde  me  hye, 
Of  all  the  la&d  it  bearyeth  the  piyse ; 

*  GK>de  pescode,'  one  began  to  cry— 

*  Strabery  rype,  and  cherrys  in  the  lyse. 

It  is  mentioned  by  Hollinshed,  and  the  feet  has 
been  dramatised  by  Shakspeare,  that  Gl^stff, 
when  he  was  contemplating  the  death  of  Hast- 
ings, asked  the  bishop  of  Ely  for  sfcrawbcnaes: 

"Mylordof  Ely,whenl  vaalastinHoIboni,  ^ 
I  saw  good  strawberries  in  your  garden  there. 

The  cultivation  of  the  strawberry  is  vciy  «- 
tensive  in  the  neighbourhood  of  London.  Tm 
largest  quantities,  and  tiie  finest  sorts,  are  groini 
at  Isleworth  and  Twickenham. 
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The  common  wood  strawberry  (which  was 
probably  the  earliest  cultiyated)  has  the  leaves 
rather  small,  the  numere  (at  the  joints  of  which 
the  new  plants  are  produced)  deader,  and  often 
ofapurpleedonr.  The  fruit  is  small,  and  gen- 
erally red,  but  without  much  flayour,  owing  to 
its  being  shaded  firom  the  sun.  When  brought 
oat  of  the  shade,  or  in  countries  where  the  in- 
fluence of  the  sun  is  more  powerful,  both  its  taze 
and  flarour  are  Tcry  much  improved ;  and  though 
not  the  handsomest,  it  becomes  fkr  from  the 
wt»stofthe  cultivated  sorts.  There  is  a  variety 
of  the  wood  strawberry  a  good  deal  paler,  both 
ii  the  leaves  and  the  fruit,  than  the  one  now 
BMntioned,  which  also  ripens  later  in  the  season; 
livt  it  is  by  no  means  productive,  and  is  aecord- 
ii^y  not  much  cultivated. 

lie  Alpine  stoawb^ry  is,  in  its  native  situa- 
tion,  a  more  vigorous  plant,  and  produces  larger 
and  more  highly  flavoured  fruit  than  the  com- 
aon  one  of  the  woods.  It  ia  often  much  darker 
ia  the  eolour  than  any  of  the  other  strawberries; 
and  when  it  is  so,  the  flavour  has  a  sharpness 
bflidering  upon  austerity.  Still,  however,  it  is 
an  exodloit  fruit;  and  it  has  this  advantage, 
that  it  continues  bearing  from  June  until  stopped 
by  the  frx>6t;  and,  in  very  open  seasons^  fruit 
)m  been  gathered  f^m  it  at  Christmas. 

The  Haotbou  was  the  first  known  of  the  laiger 
variety  of  strawberry.  Its  history  has  never 
been  well  ascertained,  though  it  is  generally  be- 
liered  to  be  the  mountain  strawberry  of  Bohe- 
mia, and  to  have  been  first  improved  by  cultiva- 
tion in  France.  The  hautbois  is  very  produo- 
tive;  and  the  fruit  is  highly  flavoured,  with  a 
peeuliar  kind  of  perfume;  but  some  care  b  ne- 
cesKry  in  order  to  prevent  the  plants  from  de- 
goerating.  The  name  of  this  strawberry  is  pro- 
Ubly  derived  firom  the  circumstance  of  the  scape 
whidi  bears  the  fr^t  standing  higher  than  the 
leares^  and,  consequently,  being  called  hautbois 
(high  wood).  In  the  old  gardening  books  it  is 
written  haotboy. 

In  the  early  pert  of  the  last  century,  the  Al- 
pine strawbenry  of  Chili  was  introduced  into  the 
Royal  Gardens  at  Paris,  and  from  thence  found 
Its  way  over  many  parts  of  Europe.  It  grew  to 
an  immense  size,  and  had  a  finer  colour  than  the 
hautbois;  but  in  the  southern  countries  of  Eu- 
rope it  was  soon  neglected,  because  it  ran  greatly 
to  leaves,  produced  comparatively  little  firuit, 
and  what  it  did  produce  was  deficient  in  flavour. 
The  *'M  scariet  strawberry,''  which  was  an  ori- 
ginal introduction  from  North  America,  has  been 
an  inhabitant  of  our  gardens  for  nearly  two  hun- 
dred years.  The  "  old  black  strawberry,"  an 
unproductive  sort,  has  been  long  known  in  Eng- 
land. The  "Chinese"  and  the  "Surinam" 
strawberries  are  of  considerable  antiquity  amongst 
us.  The  "  old  pine,  or  Carolina,"  has  been  cul- 
t  irated  and  highly  prized  by  the  English  growers. 


Since  attention  began  to  be  paid  to  the  culture 
of  strawberries,  the  number  of  varieties  has  been 
greatly  increased.  The  British  strawberries  are 
divided  into  scarlet,  black,  pine,  hautbois,  green, 
alpine,  and  wood,  aocording^  to  a  classification  in 
a  valuable  paper  in  the  sixth  volume  of  the  Hor- 
ticultural Transactions.  Of  these  varieties  the 
pine  is  the  most  esteemed.  It  is  a  native  of 
Louisiana  and  of  Virginia.  Its  colour  is  a  deep 
red  on  both  sides;  and  it  is  the  most  rich  and 
highly  flavoured  of  all  strawberries,  constituting 
the  most  valuable  variety  that  has  yet  been  dis- 
covered. 

Strawberry  plants  multiply  spontaneously 
every  summer,  as  well  by  suckers  from  the  pa- 
rent stem,  as  by  numerous  runners,  all  of  which 
rooting  and  forming  a  plant  at  every  joint,  re- 
quire only  removal  to  a  bed  where  there  is  room 
for  them  to  flourish.  Each  of  these  separately 
planted  bears  a  fine  firuit  the  foUowing  season, 
and  will  bear  in  full  perfection  the  second  sum- 
mer. A  plantation  of  the  alpine  yields  fruit  the 
same  year  that  it  is  made.  The  wood  and  the 
alpine  grow  readily  from  seed,  and  bear  a  finer 
fruit  than  that  from  offisets.  The  other  kinds, 
however,  are  regularly  propagated  from  offsets. 

Strawberries  require  a  deep  soil,  and  manure 
not  much  rotted.  A  bank,  exposed  to  the  sun, 
or  freely  exposed  beds,  are  most  suited  for  all 
the  sorts,  except  the  alpine  and  wood,  which  re- 
quire shaded  ratuations.  They  may  either  be 
planted  in  beds  or  borders.  The  plants  are  to  be 
kept  clean,  and  the  suckers  cut  away  frequently. 
The  whole  plants  are  to  be  renewed  every  fourth 
or  fifth  year;  some,  however,  renew  the  plants 
every  year.  A  strawberry  waU  may  be  made 
of  loose  stones  or  bricks^  three  to  four  feet  wide, 
and  sloping  upwards  two  to  three  feet ;  the  in- 
terior is  filled  up  with  soil,  and  the  strawberries 
planted  outside. 


CHAP.  XXXV, 

THE    GRAPE,    MULBJIRRT,   CUBRANT,   0006BBBRRT, 
BARBERRY,  &C. 

Tub  Grapr  Vwe,^  Cvitis  rmxfera.)  This 
celebrated  plant  belongs  to  the  natural  family 
vkiifirm^  tli  which  it  is  the  principal  and  typical 
genus;  and  to  the  class  pwiamdriOy  order  manfy^ 
gynia  of  Linnsus.  It  is  a  trailing,  deciduous, 
hardy  shrub,  with  laige,  elegantiy  shaped  leaves^ 
and  producing  flowers  in  the  form  of  a  raceme, 
of  a  greenish  white  colour,  and  fragrant  odour; 
appearing  in  the  open  air  in  this  country  in  June, 
and  the  frvit,  which  is  of  the  berry  kind,  attains 
such  maturity  as  tiie  season  and  situation  admit 
by  the  middle  or  end  of  September. 

The  grape  is  of  a  globular,  ovate,  or  oblong 
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shape,  raiying  in  colour  according  to  the  varie- 
ties, being  green,  white,  red,  yellow,  and  deep 
puiple;  the  skin  is  smooth,  tiie  pnlp  of  a  sweet 
luscious  flavour;  the  pulp  incloses  from  three  to 
five  heart-shaped  small  stones  or  seeds;  some 
Tarieties,  however,  as  the  ascalon,  produce  no 
seeds.  The  weight  of  the  grape  depends  not 
only  on  its  size,  but  the  thickness  of  its  skin, 
and  texture  «f  the  fleshy  pulp.  The  lightest  are 
the  thin  skinned,  juicy  sorts,  as  the  sweet  water, 
and  muscadine;  the  laigest  of  these  measure  an 
inch  and  a  half  in  circumference.  A  single  vine 
in  a  laige  pot,  or  grown  -as  a  dwarf  standard,  in 
the  manner  practised  in  the  vineyards  of  the 
north  of  France,  generally  produces  from  three 
to  nine  bunches;  but  by  superior  management, 
in  gardens  in  England,  the  number  of  bunches 
is  prodigiously  multiplied :  vines  in  pots  have 
ripened  twenty  bunches  each  plant  the  first  year. 
A  Hamburgh  vine  in  Hampton  Court  gardens, 
produced  the  astonishing  number  of  2200  bunches, 
averaging  one  pound  each,  or  in  aU,  nearly  a 
ton.* 

The  vine  is  a  very  long  lived  plants  indeed,  in 
warm  climates,  the  period  of  its  existence  is  un- 
known. It  is  supposed  to  equal,  if  not  surpass 
the  oak  in  this  respect.  Pliny  speaks  of  a  vine 
which  had  existed  six  hundred  years;  and  there 
are  vines  in  Burgundy,  s(ud  to  be  upwards  of 
four  hundred  years  old.  In  some  parts  of  Italy 
there  are  vineyards  which  have  been  in  a  flour- 
ishing state  for  upwards  of  three  centuries,  and 
there  a  vineyard  of  one  hundred  years'  duration 
is  reckoned  young.  The  extent  of  the  branches 
of  the  vine,  in  certain  situations  and  circum- 
stances, is  commensurate  with  its  produce  and 
age.  In  the  hedges  of  Italy,  and  the  woods  of 
America,  they  are  found  overtopping  the  highest 
elm  and  poplar  trees;  and  in  England,  one  plant 
trained  against  a  row  of  houses  in  Northallerton, 
covered  a  space  of  one  hundred  and  thirty-seven 
square  yards;  and  that  at  Valentines,  in  Essex, 
above  one  hundred  and  forty-seven  square  yards. 
The  size  to  which  the  trunk  or  stem  sometimes 
attains  in  warm  climates,  is  such  as  to  have  af- 
forded planks  fifteen  inches  broad.  The  timber 
of  the  vine  is  of  great  durability. 

The  grape  seems  to  have  been  one  of  the  ear- 
liest cultivated  fruits.  We  read  in  Genesis  that 
Noah  planted  a  vineyard,  and  wine  is  mentioned 
as  a  beverage  among  the  earliest  nations  of  the 
world.  Yet  we  are  to  this  day  ignorant  of  the 
native  country  of  the  vine.  The  oldest  pro- 
fiane  writers  ascribe  its  introduction  to  their 
gods.  According  to  the  tradition  of  the  E^p- 
tians,  Osiris  first  paid  attention  to  the  vine,  and 
instructed  other  men  in  the  manner  of  planting 
and  using  it.  The  inhabitants  of  Africa  ascribe 
the  same  gift  to  the  ancient  Bacchus.    We  find 
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mention  of  the  fermented  jmoe  ol  the  gi^  as 
early  as  that  of  its  cultivation.  Wine  was  among 
the  first  oblations  to  the  Divinity.  ^Mekhindek, 
king  of  Salem,  brought  forth  bread  and  wine, 
and  he  was  the  priest  of  the  Most  High  God." 
We  may  trace  throngh  all  the  most  aodeDt 
records  of  the  human  race,  a  conformity  between 
the  chief  articles  of  subsistence,  and  Uie  aacn- 
fices  to  heaven«  In  the  earliest  ages,  herbs,  fruits, 
and  plants  were  alone  offered  up;  the  fint  liba- 
tions were  made  with  water,  wine  then  being 
unknown;  gradually  honey,  milk,  oil,  wine,  and 
com  were  added;  and  at  last,  when  animali  were 
rendered  domestic,  and  formed  the  principal 
nourishment  of  man,  the  kid  and  the  ox  were 
laid  upon  the  altar. 

"The  vine,^  says  Humboldt,  "which  we  now 
cultivate,  does  not  belong  to  Europe;  it  grows 
wild  on  Uie  coasts  of  the  Caspian  sea,  in  Armenia, 
and  in  Caramania.  From  Asia  it  paaaed  into 
Greece,  and  thence  into  Sicily.  The  Phoceans 
carried  it  into  the  south  of  France;  the  Romans 
planted  it  on  the  banks  of  the  Rhine.  The 
species  of  vites,  which  are  found  wild  in  North 
Ajnerica,  and  which  gave  the  name  of  the  land 
of  the  vine  fWinmlandJ  to  the  fint  part  of 
the  New  continent  which  was  disooTered  bjr 
Europeans,  are  very  difierent  firom  our  fitm  mi- 
ftrar  It  is  a  popukr  error  that  the  grape  fine 
was  common  to  both  continents. 

It  has  been  said  that  the  vine  was  intiodneed 
into  England  by  the  Romans;  but  if  ao^iteoold 
not  have  been  till  near  the  close  of  their  influ- 
ence, for  Tacitus  mentions  that  it  was  not  known 
when  Agrioola  commanded  in  the  island.  At 
the  invasion  of  the  Anglo-Saxons,  howeyer,when 
the  country  had  been  under  the  Roman  dominion 
four  hundred  years^  and  had  receiyed,  dnnn^ 
that  long  period,  all  Uie  encouragenoent  which 
that  people  gave  to  the  agriculture  of  their  pro- 
vinces, the  vine,  without  doubt,  was  extensiely 
cultivated.  Vineyards  are  mentioned  in  the 
earliest  Saxon  charters,  as  well  as  gardens  md 
orchards,  "and  this  was  before  the  combating  in- 
vaders had  time  or  ability  to  make  them,  if  tiiev 
had  not  found  them  in  the  island."  In  theCot- 
tonian  Manuscripts,  in  the  British  Mnaenm, 
there  are  some  rude  delineations  in  a  Saxon  cal- 
endar, which,  in  the  month  of  February,  repre- 
sent men  cutting  or  pruning  trees,  some  of  which 
resemble  vines.  Khig  Edgar,  in  an  old  grant, 
gives  the  vineyard,  situate  at  Wecet,  as  well  as 
the  vine-dressers.  In  Domesday  Book,  rine- 
yards  are  noticed  in  several  counties.  Accord- 
ing to  William  of  Malmesburgh,  who  flonriahed 
in  the  first  half  of  the  twelfth  century,  the  cul- 
ture of  the  vine  had  in  his  time  arrived  at  wch 
perfection  within  the  vale  of  Glouoesttf,  that  a 
sweet  and  palatable  wine,  "little  inferior  to  ttat 
of  France,"  was  made  there  in  abundance,  w 
the  thirteenth  and  fourteenth  centuries,  almost 
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n&Tf  large  castle  and  monaBtery  in  England 
kad  its  Tinejard.  The  land  on  the  south  side 
of  Windsor  Castle,  now  a  pleasant  green  lawn, 
ruimng  firom  the  town  under  the  castle  wall, 
w  a  Tinejard,  of  which  a  particular  account 
■aj  be  seen  in  tiie  Ardueologia.  At  this  period, 
wine  was  made  in  England  in  considerable  quan- 
tities; and  yet  the  importation  of  foreign  wines 
eas  Teiy  large.  In  the  year  1272,  London  im- 
ported 3790  tons;  Southampton  and  Portsmouth, 
n^T;  and  Sandwich,  1900.  In  the  time  of  Ed- 
ward III.,  a  trade  in  Rhenish  wine  was  carried 
«a  between  Hull  and  the  ports  of  the  Baltic. 
Hie  Tineyards  were,  probably,  continued  till  the 
tone  <^  the  Reformation,  when  the  ecclesiastical 
gtfdens  wexe  either  neglected  or  destroyed;  and 
aUmt  this  poiod,  ale,  which  had  been  known  in 
fagland  for  many  centuries,  seems  to  have  su- 
pcneded  Uie  use  of  wine  as  a  general  beyerage. 

This  aroee  from  the  better  cultivation  of  the 
etnntry.  Under  the  feudal  tenures,  when  the 
Mf6  were  often  suddenly  compelled  to  follow 
thor  hvda  to  battie,  husbandry,  particularly  the 
growth  of  grain,  was  fearfully  neglected;  and 
atmctimee  the  most  dreadful  &mines  were  the 
nnlt.  The  prices  of  wheat  occasionally  fluc- 
toated  from  ten  shillings  to  twenty  pounds  per 
^oarter.  But  when  just  principles  of  tenancy 
were  establidied,  so  that  the  occupier  of  the  land 
omld  be  sore  of  appropriating  to  himself  a  fair 
proportion  of  the  fruit  of  his  labour,  agriculture 
began  to  flourish.  The  cultivation  of  hops  was 
revived  or  introduced  about  the  end  of  Uie  fif- 
teenth century.  All  these  circumstances — the 
^eaj  of  the  vineyards,  the  encouragement  to 
the  growth  of  grain,  and  the  culture  of  hops, 
giadnally  tended  to  supersede  the  demand  for 
wine,  by  oflfering  a  beverage  to  the  people  which 
was  dieaper,  and  periiaps  as  exhilarating. 

We  are  told,*  that  on  the  southern  coast  of 
DevcHiahire,  possessing  the  mildest  temperature 
of  the  English  counties,  there  are  still  two  or 
three  vineyards,  fix>m  which  wine  is  commonly 
made.  A  vineyard  at  the  castie  of  Arundel,  on 
the  south  coast  of  Sussex,  was  planted  about  the 
early  part  of  the  last  century,  and  of  the  pro- 
duce there  are  reported  to  have  been  sixty  pipes 
of  wine  in  the  cellars  of  the  Duke  of  Norfolk, 
in  1763.  This  wine  is  said  to  have  resembled 
Boigundy;  but  the  kind  of  grape  and  the  mode 
of  culture  have  not  been  particularly  recorded. 
Whatever  may  have  been  the  condition  and 
qialitiee  of  the  early  English  grapes  employed 
in  making  wine,  we  know  that  they  must  have 
been  ripened  by  the  natural  temperature  of  the 
dimate,  as  artificial  heat  was  not  resorted  to  for 
the  ripening  of  grapes  till  the  early  part  of  the 
lart  century;  and  then  the  heat  was  applied 
merely  to  the  other  side  of  the  wall  on  which 
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the  vines  were  trained :  nor  is  it  till  about  the 
middle  of  the  same  century  that  we  have  any 
account  of  vines  being  covered  with  glass.  Pro- 
fessor Martyn  is  an  advocate  for  the  renewal  of 
grape  culture  in  this  country  for  wine.  For  that 
purpose  he  recommends  that  the  vines  should  be 
trained  very  near  the  ground,  he  having  found 
that,  by  this  method  of  training,  the  berries 
were  much  increased  in  size,  and  also  ripened 
earlier.  The  same  method  is  pursued  in  the 
northern  part  of  France,  where  it  is  found  to  be 
successful. 

The  culture  of  the  grape,  as  an  article  of  hus- 
bandry, extends  over  a  zone  about  two  thousand 
miles  in  breadth,  that  is,  from  about  the  twenty- 
first  to  the  fiftieth  degree  of  north  latitude;  and 
reaching  in  length  from  the  western  shores  of 
Portugal,  at  least  to  the  centre  of  Persia,  and 
probably  to  near  the  sources  of  the  Oxus  and 
the  Indus.  Farther  north  than  that,  it  does  not 
ripen  so  as  to  be  fit  for  the  making  of  wine;  and 
fiirther  south,  it  seems  to  be  as  much  injured  by 
the  excessive  heat.  The  best  wines  are  made 
about  the  centre  of  the  zone;  the  wines  towards 
the  north  being  harsh  and  austere,  and  the  grapes 
towards  the  south  being  better  adapted  for  dry- 
ing and  preserving  as  raisins.  Thus,  in  Spain, 
while  the  wine  of  Xeres,  in  the  Siena  Morena 
(the  real  Sherry,)  is  an  excellent  wine,  and  while 
that  of  the  lidgQ  of  Apulxarras,  in  Granada,  is 
very  tolerable,  the  grapes  of  the  warm  shores 
about  Malaga,  and  in  Valentia,  are  chiefly  fit 
only  for  rabins.  So,  also,  while  the  slopes  of 
Etna,  and  those  of  the  mountains  in  Greece, 
furnish  some  choice  vines,  the  grapes  upon  the 
low  shores  in  those  countries  have  also  to  be 
dried.  It  should  seem,  that  the  grapes  are  always 
the  higher  flavoured  and  the  more  vinous,  the 
greater  the  natural  temperature  under  which 
they  are  ripened,  but  that  an  extreme  heat  throws 
the  juice  into  the  acetous  fermentation  before 
the  vinous  one  has  time  to  be  matured.  We 
have  an  analogous  case  in  the  fermentation  of 
malt  liquors  in  this  country,  which  cannot  be 
properly  performed  in  the  warm  months. 

About  eight  thousand  tons  of  raisins,  or  dried 
grapes,  are  annually  imported  into  England,  at  a 
duty  of  about  £160,000.  A  considerable  quan- 
tity of  undried  grapes  are  also  imported,  prin- 
cipally fiK)m  Portugal,  in  jars,  among  saw-dust. 
The  value  of  those  so  imported  is  about  £10,000. 
The  eurrarUs  of  commerce,  which  are  so  exten- 
sively used  in  England,  and  of  which  about  six 
thousand  tons  are  annually  imported  into  this 
country,  are  small  dried  grapes,  principally  grown 
in  the  Ionian  islands. 

Laborde,  in  his  account  of  Spain,  gives  the 
following  description  of  the  mode  of  dr3ring 
raisins :  ''  L\  the  kingdom  of  Valencia  they  make 
a  kind  of  ley  with  the  ashes  of  rosemary  and 
vine  branches^  to  which  they  add  a  quart  of 
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slaked  lime.  This  ley  is  heated,  and  a  v^essel, 
fall  of  holes,  containing  the  grapes,  is  put  into 
it.  When  the  hunches  are  in  the  state  desired, 
they  are  generally  carried  to  naked  rocks,  where 
they  are  spread  on  heds  of  the  field  artimesia, 
and  are  turned  erery  two  or  three  days  till  they 
are  dry.  In  the  kingdom  of  Granada,  particu- 
larly towards  Malaga,  they  are  simply  dried  in 
the  sun,  without  any  other  preparation.  The 
former  have  a  more  pleasing  rind,  hut  a  less 
mellow  suhstance;  the  skins  of  the  latter  are  not 
so  sugary,  hut  their  suhstance  has  a  much  greater 
relish;  ^erefore,  the  raisins  of  Malaga  are  pre- 
ferred hy  foreigners,  and  are  sold  at  a  higher 
price :  to  this  their  quality  may  likewise  contri- 
bute; they  are  naturally  larger,  and  more  deli- 
cate, than  those  of  the  kingdom  of  Valencia." 

A  vineyard,  associated  as  it  is  with  all  our 
ideas  of  beauty  and  plenty,  is,  in  general,  a  dis- 
appointing object.  The  hop  plantations  of  our 
own  country  are  far  more  picturesque.  In  France, 
the  vines  are  trained  upon  poles,  seldom  more 
than  three  or  four  feet  in  height;  and  "the  pole- 
clipt  vineyard"  of  poetry  is  not  the  most  invit- 
ing of  real  objects.  In  Spain,  poles  for  support- 
ing vines  are  not  used;  but  cuttings  are  planted, 
which  are  not  permitted  to  grow  very  high,  but 
gradually  form  thick  and  stout  stocks.  In  Swit- 
zerland, and  in  the  German  provinces,  the  vine- 
yards are  as  formal  as  those  of  France.  But  in 
Italy  is  found  the  true  vine  of  poetry,  "sur- 
rounding the  stone  cottage  with  its  girdle,  fling- 
ing its  pliant  and  luxuriant  branches  over  the 
rustic  viranda,  or  twining  its  long  garland  from 
tree  to  tree."  It  was  the  luxuriance  and  the 
beauty  of  her  vines  and  her  olives  that  tempted 
the  rude  people  of  the  North  to  pour  down  upon 
her  fertile  fields. 

In  Greece,  too,  as  well  as  Italy,  the  shoots  of 
the  vines  are  either  trained  upon  trees,  or  sup- 
ported, so  as  to  display  all  their  luxuriance,  upon 
a  series  of  props.  This  was  the  custom  of  the 
ancient  vine-growers;  and  their  descendants  have 
preserved  it  in  all  its  picturesque  originality. 
The  vine-dressers  of  Persia  train  their  vines  to 
run  up  a  wall,  and  curl  over  on  the  top.  But 
the  most  luxurious  cultivation  of  the  vine  in  hot 
countries  is  where  it  covers  the  trellis- work  which 
surrounds  a  well,  inviting  the  owner  and  his 
family  to  gather  beneath  its  shade.  "The  fruit- 
ful bough  by  a  well"  is  of  the  highest  antiquity. 

Although  the  vine  bears  at  three  or  four  years 
plentifully,  it  is  said  that  vineyards  improve  in 
quality  till  they  are  fifty  years  old.  Pliny  men- 
tions a  vine  which  had  attained  the  age  of  six 
hundred  years.  In  France  and  Italy  there  are 
entire  vineyards  still  in  existence,  and  in  full 
bearing,  which  were  in  the  same  condition  at 
least  three  centuries  ago,  and  have  so  continued 
ever  since.  The  slender  stems  of  ordinary  vines, 
when  they  have  attained  a  considerable  age,  are 


remarkably  tough  and  compact;  and  the  timber 
of  the  very  old  ones  in  foreign  countries,  wfaieh 
is  occasionally  of  nee  enough  for  being  sawn 
into  planks,  and  being  made  into  fumitore  and 
utensils,  is  almost  indestructible.  Strabo  men- 
tions an  old  vine  which  two  men  could  not  em- 
brace. A  single  vine  plant,  already  alluded  to^ 
which  was  trained  against  a  row  of  hooaes  at 
Northallerton,  covered,  in  1785,  one  hundred  and 
thirty-seven  square  yards.  It  was  then  about 
a  hundred  years  old,  and  it  increased  in  aze  after- 
wards; but  it  is  now  dead.  In  1786,  the  princi- 
pal stem  of  this  vine  was  about  fifteen  inches  in 
diameter. 

The  varieties  of  the  grape  are  exceedingly 
numerous.  Tusser,  in  1560,  mentions  only 
white  and  red  grapes;  Parkinson,  in  the  follow- 
ing century,  gives  a  list  of  twenty-three  sorts. 
In  modem  times,  a  great  profdsion  of  varieties 
have  been  obtained  by  sowing  the  seeds  of  grapes 
ripened  in  this  country.  The  varieties  are  thus 
clasufied  hy  Loudon : 

Red,  purpUy  and  Mack  grapes,  round-Ac^ped, 
including  the  early  black.  Miller^s  Buignndy, 
Muscadine,  Frontignan,  Lombardy,  &c 

Oval,  dark  red,  purple  Hack,  induding  black 
cluster,  black  museadel,  claret,  Aiicant,  &c 

i2oim(^to^f^,induding  white  Mu8cadine,8weet-  • 
water,  chasselas,  white  Frontignan. 

Oval  white,  white  muscat  of  Alexandria,  wlute 
Hamburgh,  white  Tokay,  Alexandrian  dUet. 

Eose^ohured,  red  and  grizzly  Fron%nan, 
Lombardy,  &c. 

The  vine  is  propagated  from  seeds,  layers,  cot- 
tings,  grafting,  and  inoculation;  by  seed,  for  iht 
sake  of  obtaining  new  varieties;  by  layers,  to  get 
strong  showy  plants  the  first  year;  hy  cuttings, 
for  economy  in  management,  and  to  get  plants 
with  top  proportioned  to  their  roots;  and  by 
grafting  and  inoculation,  for  various  useful,  and 
curious  purposes. 

The  vine  will  thrive  in  any  soil  that  has  adiy 
bottom :  in  a  rich  deep  soil  it  will  grow  with 
great  luxuriance,  and  produce  abundance  of  large 
fruit.  In  dry  chalky  or  gravelly  soila,  thou^ 
the  quantity  and  size  of  the  firnit  be  les,  the 
flavour  is  higher.  The  greater  part  of  the  vine- 
yards of  France  are  on  an  aigillaceo-calcareoos 
soil,  or  an  argillaceous  graveL  The  debris  of 
granite  and  schistose  rocks  produce  vines  both 
of  good  and  bad  qualities.  The  wines  produced 
from  chalky  soils  are  weak  and  colouriess,  and 
do  not  keep  well,  as  champaigne;  wines  produced 
from  grapes,  grown  in  the  ashes  of  volcanoes, 
are  of  excellent  quality.  Deep  retentive  dajs 
are  least  adapted  for  the  production  of  grapes. 

Vines  are  trained  on  waHs,  which  diould  bare 
a  south  exposure,  as  espaliers,  or  as  standards. 
They  are  liable  to  the  attacks  of  various  insects, 
particularly  to  a  species  of  red  q>idtf,  which 
burrows  in  the  under  side  of  the  leaves. 
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In  rine  eotmirieSy  the  grapes  which  are  reck- 
oned best  eoited  for  makiiig  wine,  are  not  the 
meet  agreeable  to  eat  The  wine  grapes  in 
Fnnee,  Italj,  and  Germany,  as  well  as  in  Spain 
and  Portagad,  are  yarieties  of  the  black  duster; 
while  the  sweet  wines^  as  Constantia,  Mabnsy^and 
JCideira,  are  Yarieties  of  the  chasselas  and  mus- 
cadine. 

Of  the  TBiiety  of  the  yine  called  the  hlack 
Hamboigfa,  there  are  several  remarkable  trees  in 
Englind,  oorering  a  great  extent  of  sur&ce,  and 
bearing  (under  glass)  a  profosion  of  the  finest 
fruit  Of  these,  among  the  most  celebrated  are 
tlie  Hampton  Court  vine,  and  the  Tine  at  Yalen- 
tineS)  m  Essex.  The  Hampton  Court  vine,  al- 
ready alluded  to,  is  in  a  grape-house  on  the  north 
ade  of  the  palace:  it  covers  a  surface  of  twenty- 
two  ieet  by  seventy-two,  or  1694  square  feet. 
Itisa  most  productive  bearer,  having  seldom  fewer 
than  two  thousand  clusters  upon  it  every  season. 
In  the  year  1816,  there  were  at  least  2240,  weigh- 
ing each,  on  the  average,  a  pound;  so  that  the 
vhole  crop  weighed  a  ton,  and,  merely  as  an  ar- 
^  of  eonuneroe,  was  worth  upwards  of  £400. 
The  Valentines  vine  extends  over  a  greater  sur- 
boe^aad  has  a  laiger  trunk,  than  that  at  Hamp- 
ton Court;  but  it  is  not,  on  the  average  of  sea- 
way so  pioductive.  It  has,  however,  been  known 
to  produce  two  thousand  bunchee  of  a  pound 
each. 

Thb  Mulberrt  (menu  nigra).      This  tree, 
aon  celebrated  as  affording  leaves  on  which  the 


The  Malberry. 

■ik-worm  feeds  than  for  its  fruit,  which  is,  how- 
•'w,  of  a  very  grateful  quality,  belongs  to  the 
^™b  MOfUKto,  and  order  tetrandria  of  Linnaeus, 
h  ia  rather  a  small  tree,  and  sends  off  crooked 
I>nnche8,  which  are  covered  with  a  rough  brown 
wk.  The  leaves  are  numerous,  heart-^aped, 
aerrated,  veined,  rough,  of  a  bright  green  colour. 


and  stand  upon  short  foot-stalks.  The  flowers 
are  male  and  female  upon  the  same  tree,  the 
male  being  placed  in  dose  catkins.  The  fruit  is 
a  large  succulent  berry,  composed  of  a  number 
of  smaller  berries,  each  containing  an  oval  seed, 
and  affixed  to  a  common  receptacle.  It  flowers 
in  June,  and  its  fruit  ripens  in  September.  The 
ripe  fruit  abounds  with  a  deep  violet-coloured 
juice,  which  in  its  general  qualities  agrees  with 
the  other  acidulous  fruits. 

The  mulberry  tree  appears  to  have  formed  an 
object  of  cultivation  at  a  very  early  period  in  the 
western  parts  of  Asia,  and  in  Europe.  The  at- 
tention there  bestowed  upon  it  must  have  been 
solely  on  account  of  its  fruit ;  for  the  knowledge 
of  the  mode  of  rearing  silk- worms  was  confined 
to  the  people  of  central  and  southern  Asia  till 
the  sixth  century.  We  read  in  the  Psalms  that 
the  Almighty  wrath  destroyed  the  "  mulberry 
trees  with  frost ;"  and  this  must  have  been  re- 
corded as  a  remvkable  instance  of  the  divine 
displeasure,  for  the  mulberry  is  universally 
known  not  to  put  forth  its  buds  and  leaves  till 
the  season  is  so  far  advanced  that,  in  the  ordinary 
course  of  events,  there  is  no  inclement  weather 
to  be  apprehended.  It  has  therefore  been  called 
the  wisest  of  trees ;  and  in  heraldry  it  is  adopted 
as  ^  an  hieroglyphic  of  wisdom,  whose  property 
is  to  speak  and  to  do  all  things  in  opportune  sea- 
son." In  the  history  of  the  wars  of  David  with 
the  Philistines,  the  mulberry  tree  is  mentioned 
as  a  familiar  object.  Pliny  says  of  it,  somewhat 
questionably,  that  ^'  when  it  begins  to  bud,  it 
despatches  the  business  in  one  night,  and  that 
with  so  much  force,  that  their  breaking  forth 
may  be  distinctly  heard." 

In  this  country  there  are  many  old  mulberry 
trees  of  large  dimensions,  and  remarkable  also 
for  the  quantity  of  fruit  they  bear.  It  is  pro- 
bable that  some  of  these  old  trees  were  planted 
at  the  latter  end  of  the  sixteenth  and  the  begin- 
ning of  the  seventeenth  centuries;  for  James  I. 
endeavoured  to  render  the  cultivation  of  the  tree 
general,  in  the  same  way  that  Henry  IV.  had 
laboured  to  introduce  it  in  France.  The  first 
mulberry  trees  of  England  are  said  to  have  been 
planted  at  Sion  House,  the  seat  of  the  duke  of 
Northumberland,  in  1648;  and  the  trees,  though 
decayed  in  the  trunk,  still  bear  fruit.  Mulberry 
gardens  were  common  in  the  seventeenth  cen- 
tury in  the  neighbourhood  of  London ;  but  either 
from  the  climate,  or  the  prejudices  of  the  people, 
the  growth  of  silk  never  prospered.  The  mul- 
berry is  distinguished  for  the  facility  with  which 
it  may  be  propagated.  A  cutting  from  a  tree 
which  has  borne  fruit  will  soon  become  a  vigor- 
ous plant.  It  is  recorded  that,  at  Bruce  castle, 
at  Tottenham,  an  immense  branch  being  torn  off 
by  the  wind  from  an  old  mulberry  tree,  about 
forty  years  ago,  the  branch  was  thrust  into  the 
ground,  and  flourished.    It  is  now  a  handsome 
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tree.  Tliat  part  of  the  trunk  of  the  old  tree 
which  lost  the  branch  is  oovered  with  lead.  But 
at  the  same  time,  the  mnlberry  has  been  also  re- 
markable for  not  producing  fruit  till  the  trees 
have  acquired  a  considerable  age ;  and  this  cir- 
cumstance has  materially  affected  its  cultivation 
as  a  fruit  tree.  The  same  objection  has  applied 
to  the  walnut.  Recent  experiments,  however, 
have  shown  that,  by  proper  culture,  both  the 
mulberry  and  the  walnut  may  be  made  to  pro- 
duce fruit  at  three  years  old. 

The  sort  principally  cultivated  for  fruit  is  the 
black  mulberry  (mortu  n%gra)y  although  the 
fruit  of  the  white,  Tartarian,  red,  and  Pennsylva- 
nian  species  (of  the  white  particularly)  <<are  of 
sufficient  consequence  to  merit  a  plao^  in  a  list 
of  edible  fruits."  The  black  mulberry  is  a  hardy 
tree;  and  as  the  berries  are  abundant,  and  of 
very  wholesome  quality,  while  the  wood  makes 
excellent  timber,  and  the  leaves  are  adapted  for 
the  feeding  of  silk- worms  as  well  as  those  of  the 
white  mulberry,  it  deserves  more  attention  than 
it  generally  receives. 

The  mulberry  is  the  latest  tree  to  put  forth 
its  leaves ;  and  it  drops  every  leaf  on  the  first 
night  of  severe  frost.  Some  trials  have  been 
made  of  mulberries  trained  against  a  south  wall, 
and  the  result  has  been  a  great  improvement  in 
the  fruit. 

The  mulberry  is  generally  propagated  by 
layers,  cuttings,  grafting,  and  occasionally  from 
seed.  It  thrives  best  in  a  rich  light  earth,  with 
sufficient  depth  of  soil,  and  an  open  sunny  situa- 
tion. A  ftiU  grown  tree  will  afford  fruit  suffi- 
cient for  the  supply  of  a  large  family. 

The  Currant  (ribes).  The  currant  and 
gooseberry  form  a  natural  family,  nearly  allied 
to  the  cacti,  and  denominated  ^roMtf/ortor.  They 
belong  to  the  class  pentandrioy  and  order  mano- 
gynia  of  Linneus. 

The  Red  Owrrant  (ribes  rubra)  is  a  native  of 
the  northern  parts  of  Europe,  and  is  found  in 
hedges  and  woods  in  England.  The  berries  of 
this  shrub,  in  its  wild  state,  are  uniformly  red  ; 
cultivation  has  produced  the  white  variety  com- 
mon in  our  gardens.  According  to  Pix>fe8sor 
Martyn,  the  currant  was  unknown  to  the  ancient 
Greeks  and  Romans,  as  in  the  south  of  Europe 
it  has  not  an  appropriate  name  to  this  day.  Mr 
Alton,  in  his  Hortus  Kewensis,  is  of  opinion  that 
the  currant  b  indigenous  to  Britain.  Its  name, 
however,  being  the  same  as  the  small  seedless 
grape  of  the  Levant  f  Corinth  J  y  is  against  this 
theory ;  and  in  "  Dodoen's  History  of  Plants," 
translated  in  1578,  it  is  called  *^  the  red  beyond- 
sea  gooseberry."  The  white,  having  the  most 
delicate  flavour,  is  most  in  request  for  the  des- 
sert. The  red  is  principally  used  in  the  prepa- 
ration of  jellies;  and  the  white  is  converted  into 
wine,  which,  with  fine  fruit,  and  using  the  juice 
alone,  or  only  with  sugar,  without  any  mixture 


of  spirits  or  of  water,  may,  when  kept  to  a  pith 
per  age,  be  made  to  equal  some  of  the  infbior 
wines  from  the  grape.  For  pastry,  the  ctunnt 
is  amongst  the  most  valuable  of  the  British  fruits, 
being  easily  preserved,  and  growing  in  soffideDt 
abundance,  on  account  of  its  hardiness,  to  offers 
cheap  luxury  to  the  humblest  cUases.  This 
bush  forms  the  principal  ornament  of  some  of 
those  neat  cottages  which  are  so  pecoliarljr  cha- 
racteristic of  England.  In  parts  of  the  ooontiy 
whera  it  is  the  custom  to  train  the  currant  against 
the  walls  of  the  house,  its  rich  dark  leaves,  and 
its  brilliant  fruit,  growing  over  the  latticed  win- 
dow, ofier  almost  as  pleasing  a  picture  as  the 
vines  of  Italy. 

The  Black  OurratU  (rtbei  nigra)  is  a  natire 
of  most  parts  of  Europe,  and  abounds  in  the 
woods  of  Russia  and  Siberia.  It  is  supposed  to 
be  a  native  of  Britain ;  or,  at  all  events,  the  pe- 
riod of  its  introduction  is  unknown.  The  benies 
are  larger  than  those  of  the  red  or  the  white,  but 
they  are  not  so  juicy ;  and  the  crop  upon  a  single 
bush  is  less  abundant.  Their  taste  is  peculiar, 
and  to  some  disagreeable.  They  are  aopposed 
to  have  medicinal  qualities  which  do  not  bdong 
to  the  other  species  of  currants.  They  answer 
well  for  tarts  and  puddings ;  and  can  be  made 
into  a  very  pleasant  jelly,  which,  in  viUagephar 
macy,  b  recommended  in  cases  of  sore  throat; 
and  tiiey  make  a  very  good  rob  (aouring)  for 
flavouring  liquors.  The  leaves  of  the  black  cur- 
rant have  a  strong  taste,  especially  in  the  eari; 
part  of  the  season ;  and  if  a  small  portion  be 
mixed  with  black  tea,  the  flavour  is  changed  to 
one  resembling  that  of  green.  On  this  aocomit 
it  is  suspected  that  those  leaves  are  pretty  exten 
sively  used  in  the  adulteration  of  tea,— the 
coarser  sort  of  black  being  coloured  green  by 
moistening  it  with  vinegar,  laying  it  upon  heated 
plates  of  copper  till  it  be  shrivelled  into  smsll 
balls,  and  mixing  it  with  black  currant  learo, 
which  have  also  been  shrivelled  by  heat  H 
this  process  has  been  employed,  the  tea  will  dis- 
colour a  silver  spoon. 

There  are  thirty-five  varieties  of  the  cnnant 
specified  in  the  fruit  catalogue  of  the  Horticnl- 
tural  Society ;  but  there  is  perhaps  no  daas  of 
fruits  in  whic^  so  much  ignorance  exists  as  to 
the  merits  and  difierence  of  the  varieties.  It  is 
stated  to  be  impossible  to  obtain  the  difierent 
kinds  with  certainty  from  the  nurseries. 

The  Gooseberry  (ribei  groetularia).  Some 
have  derived  the  name  gooseberry  from  goi»- 
berry,  or  the  resemblance  of  the  buah  to  gone; 
others  from  the  berry  being  used  as  a  «•<*  *^ 
young  geese.  In  Cheshire,  and  some  of  ttie 
neighbouring  counties  of  England,  it  was  calW 
fea,  orfeverberry;  in  Norfolk  this  n*™«^ 
breviated  Xxifeabes^  pronounced  thapet;  cirfW 
is  another  English  name.  In  France  it  is  oalW 
groeeilU;  in  Scotland,  sometimes  yr«tf«^    ^*  " 
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a  natiya  of  seyeral  parts  of  fiorope,  and  abounds 
in  the  TsUeys  in  copse  woods^  where  it  produces 
a  smaO  green  haiiy  berry  of  high  jQarour.  In 
En^and,  if  not  a  native,  it  is  now  natundixed 
io  Tarioas  places,  and  grows  wild  in  old  walls, 
mm,  Uid  in  woods.  It  is  cultivated  in  Lan- 
caihire  in  greater  perfection  than  in  any  other 
pst  of  Britain;  and  next  to  Lancashire,  the  cli- 
mate of  the  Lothians,  and  some  of  the  northern 
eooBte  (rf*  Scotland  seem  to  suit  this  plant.  In 
Fnnoe  it  is  neglected ;  in  Italy  and  Spain  it  is 
scarcely  known.  It  was  early  a  favourite  fruit, 
and  still  continues  to  be  so,  in  aU  parts  of  Bri- 
tain. Ib  the  time  of  Tusser,  who  flourished  in 
the  re^  of  Henry  VIII.,  this  fruit  was  culti- 
vated.   He  says: — 

'"The  barbery,  respia,*  and  gooseberry  too, 
Look  now  to  be  planted  as  other  things  do." 

In  the  south  of  Europe  it  is  small,  tasteless, 
and  neglected ;  and  though  it  grows  to  a  large 
Rie  in  the  wanner  parts  of  England,  its  flavour 
there  is  very  inferior  to  that  whicli  it  has  in 
Scotland.  Even  in  that  country,  the  flavour 
Mma  to  increase  with  the  cold ;  for  if  there  be 
wmth  enough  for  bringing  gooseberries  to  ma- 
toiity  and  ripening  them,  the  &rther  north  they 
!  sre  grown  the  better.  The  market-gardeners 
«hoDt  Edinburgh  pay  much  attention  to  the  cul- 
tsreand  kinds  of  their  gooseberries;  but  they 
se  aerer  equal  in  flavour  to  those  which  are 
grown  at  Dundee,  Aberdeen,  or  Inverness. 

In  En^and,  the  Lancashire  gooseberries  are 
the  finest  in  appearance.  They  are  very  large ; 
bot  still  their  flavour  is  liar  inferior  to  that  of  the 
Scotch.  Pertiaps  the  inferiority  of  the  English 
bones  may  be  in  great  part  owing  to  the  large 
nrts  that  are  cultivated, — the  finest,  even  in 
Scotland,  being  those  that  are  of  a  middle  size. 

Gooaeberries  are  of  various  colours — ^white,  yel- 
km,grBen,  and  red ;  and  of  each  colour  there  are 
nway  aorta.  I^  however,  any  particular  sort  be 
fished  to  be  preserved,  it  must  be  done  by  cut- 
tinga,  becanse  the  seeds  of  my  one  sort  are  apt  to 
pwduce  not  only  all  the  known  sorts,  but  new 
oaea. 

The  gooseberry  plant,  under  favourable  cir- 
^QMlBnoeB,  will  attain  a  considerable  age,  and 
pow  to  an  immense  size.  At  Dnffield,  near 
D»hy,  there  wae^  in  1821,  a  bush  ascertained  to 
Ijsvibeen  planted  at  least  forty-six  years,  the 
^wnchea  of  which  extended  twelve  yards  in  cir- 
'^'wfetence.  Atthegardenof  the  late  Sir  Joseph 
B«ka,  at  Overton  HLall,  near  Chesterfield,  there 
*^  at  the  same  time,  two  remarkable  goose- 
°sny  plants,  trained  against  a  wall,  measuring 
*«A  upwards  of  fifty  fJeet  from  one  extremity  to 
tlieother. 

•  Raiqpberry. 


Tlie  yellow  gooseberries  have,  in  general,  a 
more  rich  and  vinous  flavour  than  the  white ; 
they  are,  on  that  account,  the  best  for  the  des- 
sert, and  also  for  being  fermented  into  wine. 
When  the  nari  is  choice,  and  well  picked,  so  that 
none  of  the  fruit  is  damaged,  or  over  or  under 
ripe,  and  when  the  wine  is  properly  made,  it 
often  puzzles  an  unpractised  taste  to  distinguish 
the  wine  of  the  best  yellow  gooseberries  from 
champugn.  It  has  the  flavour  and  colour,  and 
it  mantles  like  tiie  best  of  the  foreign  wine. 

Grenerally  speaking,  the  green  gooseberries  are 
inferior  to  the  yellow,  and  even  to  the  white ; 
many  of  them,  however,  run  large,  and  are  used 
for  the  sake  of  appearance.  Large  gooseberries 
in  general,  and  huge  green  ones  in  particular,  are 
thick  in  the  husk,  and  contain  less  pulp  than 
those  of  a  smaller  size ;  while  the  flavour  is  in 
general  rich  in  proportion  to  the  thinness  of  the 
husk.  Some  of  the  larger  greens,  especially  those 
that  are  smooth,  gourd-shaped,  and  of  a  brown- 
ish tinge,  are  almost  tasteless,  or  even  disagree- 
able. 

The  red  gooseberries  are  very  various  in  fla- 
vour, but  are  commonly  more  acid  than  the 
others.  The  same  may  be  said  of  most  other 
fruite;  and  it  agrees  with  the  well  known  fact, 
that  acids  change  the  vegeteble  blues  to  red. 
In  many  fruits,  and  the  gooseberry  in  particular, 
the  amber  colour  is  accompanied  by  iJie  richest 
vinous  flavour,  while  the  white  tends  to  insipi- 
dity. When  the  green  is  deep  and  pure,  sweet- 
ness seems  to  be  the  leading  characteristic,  as 
in  the  Gascoigne  gooseberry,  the  green-gage  plum, 
and  the  small  green  summer  pear,  known  in 
Scotland  by  the  name  of  the  "  Pinkey  green." 
Among  the  red  gooseberries  there  are,  however, 
many  exceptions.  Some  of  the  older  and  smaller 
red  sorts  (especially  that  known  by  the  name 
of  the  "old  ironmonger")  are  very  sweet.  It 
would  be  unavailing  to  fix  upon  any  particular 
kind  of  gooseberry  as  the  best,  as  every  year  pro- 
duces new  varieti&.  In  the  fruit  catalogue  of 
the  Horticultural  Society  there  are  nearly  two 
hundred  kinds  enumerated,  of  which  about  a 
hundred  and  fifty  are  the  large  Lancashire  goose- 
berries. 

The  cultivation  of  gooseberries  forms  a  pleas- 
ing occupation  amongst  the  manu&cturers  of 
that  part  of  the  kingdom ;  and  the  custom  has 
doubtiess  a  tendency  to  improve  both  the  health 
and  the  morals  of  the  people.  Any  pursuit 
which  makes  men  acquainted  with  the  peculi- 
arities of  vegetable  economy,  in  however  small  a 
degree,  has  a  beneficial  efibct  upon  the  heart  and 
understanding;  and  it  is  certainly  better  for 
weavers  and  nailers  to  vie  with  each  other  in 
raising  the  largest  gooseberries,  than  in  those 
games  of  chance  or  cruel  sports,  to  which  the 
few  leisure  hours  of  the  working  classes  are  too 

often  devoted. 
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Both  cnrrants  and  gooseberries  are  of  very 
easy  culture.    They  may  be  raised  from  slips, 
which  is  the  usual  mode  of  perpetuating  varie- 
ties, or  by  all  the  other  methods  used  in  propa- 
gating shrubs  and  trees.      New  varieties  are  ob- 
tained from  seed.    Any  good  soft  soil  is  suitable 
to  them.     A  moist  soft  soil  is  most  &vourable 
to  the  gooseberry.     The  bushes  require  a  prun- 
ing twice  a  year.    The  gooseberry  plant  of  four 
years  old  produces  the  laigest  and  finest  fruit ; 
afterwards  the  fruit  becomes  smaller,  though  it 
increases  in  quantity.    The  fruit  is  produced  not 
only  on  the  shoots  of  last  summer,  and  on  shoots 
two  or  three  years  old,  but  also  on  spurs  arising 
from  the  older  branches  along  the  sides.    Bfany 
insects  attack  the  gooseberry,  such  as  the  aphia, 
caterpillar,  and  saw  fly.    The  currant  moth, 
abraxoi  grossulariatci^  is  a  middle-sized  moth, 
white,  with  numerous  black  spots.      It  deposits 
its  eggs  on  the  under  side  of  both  currant  and 
gooseberry  leaves.    The  gooseberry  moth  is  ra- 
ther smaller,  and  feeds  on  the  leaves  of  both 
shrubs.     The  saw  fly,  nematus  ribesiiy  is  still 
more  destructive  to  the  gooseberry.     Early  in 
March  this  small  fiy,  of  a  greenish  colour,  sha- 
greened  with  deep  black  tubercles,  deposits  a 
string  of  minute  eggs  along  the  under  ribs  of 
the  lower  leaves.    A  single  fly  will  fill  the  ribs 
of  many  leaves.    In  ten  days  those  eggs  will  be 
hatched  into  caterpillars;  then  after  feeding  vora- 
ciously on  the  leaves  for  about  ten  days  more,  they 
drop  unto  the  ground,  and  change  into  the  chry- 
salis state.     In  this  state  they  remain  for  four- 
teen or  fifteen  days,  when  another  By  is  produced, 
which  mounts  up  and  deposits  a  firesh  progeny 
among  the  leaves.    In  this  way  the  bushes  of  a 
whole  garden  are  stripped  of  their  foliage  in  a 
few  weeks.    The  best  preventive  is  to  hand  pick 
the  bushes  early  in  the  season,  and  destroy  all 
the  eggs  and  flies  that  can  be  found.     Digging 
up  the  earth  about  the  roots  of  the  bushes  fre- 
quently, but  especially  in  autumn,  previous  to 
the  winter  frosts,  is  also  advisable.     Sprinkling 
with  lime-water,  tobacco  juice,  and  other  fluids, 
has  also  been  reconmiended. 

Thb  Bajlbsrrt,  (berherU  vulgaris,)  Natural 
family  Berberideas.  Hexandria  wumoffynta^  Linn. 
This  is  an  ornamental  as  well  as  useful  shrub. 
When  covered  with  flowers  in  spring,  or  fruit  in 
autunm,  it  forms  a  pleasing  object.  The  leaves 
are  of  a  yellowish  or  bluish  green,  and  gratefully 
acid  to  the  taste;  the  odour  of  the  flowers  is 
pleasant  at  some  distance,  though  too  strong,  and 
ofiensive  when  near. 

This  shrub  is  a  native  originally  of  the  eastern 
countries,  though  it  is  now  found  in  most  parts 
of  Europe,  where  it  thrives  best  upon  light  and 
chalky  soils.  It  grew  formerly  wild,  in  great 
quantities,  in  the  hedgerows  of  England,  but  has 
been  universally  banished,  from  a  general  belief 
that  its  presence  is  injurious  to  the  growth  of 


com.  Du  Hamel,  Broussonet,  and  other  acki- 
tific  writ^fi^  treat  this  belief  as  a  vulgar  preju- 
dice. It  should,  however,  be  remarked,  thst  the 
fructification  of  the  barberry  \a  incomplete,  mh 
less  the  stamens  be  irritated  by  insects,  when  the 
filaments  suddenly  contract  in  a  most  remazka- 
ble  manner  towards  the  germ.  The  flowen  sre, 
therefore,  by  a  beautiful  arrangement  of  natme^ 
peculiarly  attractive  to  insects;  and  thus  the 
barberry  may  become  injurious  to  neighbonriiig 
plants.  The  berries  grow  in  bunches,  aod  m 
so  very  acid,  that  they  are  seldom  eaten;  but 
with  the  requisite  quantity  of  sogar,  theymab 
an  excellent  jeUy.  They  are  used  also  as  a  sweet 
meat,  and  put  into  sugar  plums  or  comfits.  The 
fruit  is  sometimes  used  in  medicine,  as  a  mild 
and  cooling  refrigerant.  The  roots  boiled  in  sq 
alkaline  ley,  yield  a  yeUow  colour,  used  in  Poland 
fordyinglei^er.  ThebarkalsoyieldsayeUowdye. 
Cattle,  sheep,  and  goats  browse  on  this  shrub, 
and  numerous  kinds  of  insects  are  remarkably 
fond  of  the  flowers  and  leaves. 

Tre  ELDBRBKRSYyCiambucusniffra,)  Pmr 
tandria  trigynia  of  Linn. 

The  elder  is  a  native  of  this  country;  is  reiy 
generally  di£^ised;  grows  with  singular  rapiditj, 
though  it  never  arrives  at  great  size;  and  endures 
the  most  bleak  situations,  though  in  the  northen 
parts  of  Scotland  the  firuit  seldom  ripens.  The 
berries  of  the  elder  are  fermented  into  a  wine, 
which,  when  spiced  and  drunk  warm,  is  a  pleas- 
ing winter  beverage.  They  are  supposed  to  con- 
tain a  portion  of  the  narcotic  principle.  The 
black  variety  is  chiefly  cultivated  for  this  pu^ 
pose;  but  the  berries  of  the  yellow  and  green  are 
also  applicable  to  wine  making. 

The  elder  tree  furnishes  the  unscientifie  prM- 
titioner  of  the  healing  art  with  many  of  the 
most  approved  remedies;  and  perhaps  not  with- 
out reason.  Boerhaave,  the  great  physician,  is 
said  to  have  r^;arded  the  elder  with  snch  reTe^ 
ence,  for  its  medicinal  virtues,  that  he  sometimes 
took  ofi^  his  hat  in  passing  a  tree  of  this  species. 
The  leaves  are  narcotic,  purgative,  and  acrid;  the 
flowers  in  decoction  are  diaphoretic,  and  are  used 
to  give  a  flavour  to  vinegar.  The  French  strew 
them  among  casks  of  apples,  to  which  they  com- 
municate an  agreeable  odour. 

The  berries  are  said  to  prove  poisonous  to 
poultry,  and  especially  to  turkies. 

'""  Thk  Bilbebrt,ob  Bus- 

BERBY,  (vacemm  n^i^) 
This  beny  grows  plentifoiij 
onheathsandwa8tephice8;and 

is  very  hardy.  It  isa hand- 
some berry,  with  a  dehcate 
bloom  when  in  peifecticffl; 
but  it  is  tender,  and,  when 
kept  for  some  time,  ferments. 
The  Btaeberry.  In  some  of  the  pine  fbresta 
in  Scotland  it  grows  to  the  height  of  thre* 
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feet;  and  tliefe  are  places  where  the  pedestrian 
can  poU  handfiok  of  berries  as  laige  as  the  com- 
moQ  black  comat  of  the  gardens. 

Two  oilier  spedes  of  vaeeiniumy  the  black 
whoTtkbeny,  and  the  red  (the  cranberry)  are 
common  enough  in  some  parts  of  this  country. 
One,  if  not  both  of  these,  grows  most  readily  in 
moist  situations,  such  as  the  dry  patches  in  peat- 
bogs. Tusser  mentions  ^  hurtil-berries"  amongst 
the  cuhiTaAed  fruits  of  his  time.  These  were, 
perhaps,  confounded  with  the  fruit  of  the  bram- 
bles. "Dewberries'*  (though  supposed  by  some 
to  be  gooseberries)  were  formerly  amongst  the 
delicaeits  of  fruit,  if  we  may  judge  from  the 
odebraied  panage  in  Midsummer's  Night's 
Dream: — 

*'F^ed  him  with  aprieocks  and  dewberries, 
With  purple  grapes,  green  figs,  and  mulberries." 

Hie  Red  Oranberryy  (vaeeinium  wtU  Ideas,)  of 
which  the  berries  are  excellent,  has  borne  fruit 
abundantly  under  cultiyation.  The  berries  of 
the  Pomsylyanian  taoctntum  are  very  omamen- 
tiL  This  genus  of  berries  is  very  abundant  in 
North  America,  and  also  in  the  northern  parts 
of  RnsBia. 

The  Awierican  Cramberfy  (vaecinium  macro- 
etrpom^J  forms  a  considerable  article  of  com- 
meioe;  and,  as  does  not  appear  to  be  the  case 
with  some  others  of  the  genus,  it  may  be  culti- 
vated to  advantage  on  the  maig^  of  ponds,  and 
in  oUier  moist  situations.  The  importation  of 
ennberries  to  this  country  is  about  80,000  gal- 
loos  annually,  the  duty  being  sixpence  per  gal- 
lon.   This  species  has  been  grown  in  England. 

An  interesting  aceount  of  its  culture  and 
produce  is  given  by  Sir  Joseph  Banks,  in  the 
Hortaeultural  Tranasctions.  In  one  year,  from  a 
bed  of  about  eighteen  feet  square,  three  and  a 
half  Winchester  bushels  of  berries  were  pro- 
duced, which,  at  five  bottles  to  the  gallon,  gives 
140  bottles,  each  sufficient  for  one  cranberry 
pie. 

Wherever  there  is  a  pond,  observes  NeiU,  the 
margin  may  at  a  trifling  expence  be  fitted  for 
the  culture  of  this  plant,  and  it  will  continue 
productive  for  many  years.  All  that  is  neces- 
Mry  is  to  drive  in  a  few  stakes  two  or  three  feet 
within  the  margin  of  the  pond,  and  to  place 
some  old  boards  within  these,  so  as  to  prevent 
the  soil  of  the  cranberry  bed  from  falling  into 
the  water.  Then  to  lay  a  parcel  of  small  stones 
or  rubbish  in  the  bottom,  and  over  it  peat  or  bog 
esrth,  to  the  depth  of  about  three  inches  above> 
and  seven  inches  below  the  usual  surfiice  of  the 
water.  In  such  a  situation  the  plants  grow 
nadily;  and  if  a  few  be  put  in  they  entirely 
cover  the  bed  in  the  course  of  a  year  or  two,  by 
means  of  their  long  runners,  which  take  root  at 
different  points.    From  a  veiy  small  space  a  very 


large  quantity  of  cranberries  may  be  gathered, 
and  they  prove  a  remarkably  regular  crop, 
scarcely  afiected  by  the  state  of  the  weather,  and 
not  subject  to  the  attacks  of  insects.  The  cran- 
berry will  also  succeed  when  planted  as  an  edging 
to  any  pond,  provided  some  bog  earth  be  placed 
for  its  roots  to  run  in;  or  if  a  bed  of  bog  earth 
be  sunk  in  any  shady  situation,  so  as  its  surface 
may  be  a  few  inches  below  the  general  level  for 
the  sake  of  retaining  water,  the  plant  will  thrive 
well,  and  being  regularly  watered  in  the  driest 
weather,  produces  abundant  crops. 

Thb  Crow  Berrt,  (empetrum  nigrum.)  Di- 
CBcia  triandria,  Linn. 

This  humble  plant,  in  appearance  resembling 
some  of  the  mosses,  derives  its  generic  name 
from  growing  on  rocks,  and  elevated  stony 
mountains.  The  berry  is  jet  black;  and  hence 
probably  the  common  name  of  crow  berry.  It  is 
conmion  in  all  the  northern  parts  of  Europe,  in 
elevated  situations,  on  dry,  barren,  moorish,  or 
boggy  soils;  and  is  more  patient  of  cold,  bleak 
atmospheres,  than  even  the  common  heath.  The 
berries  have  a  slight  subacid  taste,  and  are  eaten 
by  children  in  the  Highlands.  The  Russian 
peasants  eat  them;  and  the  Kamchatdales  gather 
great  quantities  of  them  to  boil  with  their  fish, 
or  to  make  a  sort  of  pudding,  with  the  roots 
of  their  lilies;  wild  game  especially  grouse,  feed 
on  them.  They  afford  a  dark  purple  dye;  and 
boiled  with  fiit,  are  used  for  imparting  a  black 
colour  to  otter  and  sable  skins. 


CHAP.  XXXVI. 

THE    ORAKOE,   LEMON,    LIME,    CITRON,    SHADDOCK, 
POMEGRANATE,  FIG,  OLIVE,  &C. 

The  natural  fiunily  AuranHaceaiy  or  Hesper- 
ideoBy  contains  some  of  the  most  beautiful  and 
important  of  exotic  fi*uits.  The  fiunily  belongs 
to  the  class  pofyadelphioy  and  order  pofyandria 
of  Linneus. 

The  common  character  of  the  citrons  or  orange 
family,  is  that  of  low  evergreen  trees,  with  ovate 
or  oval,  lanceolate,  entire,  or  serrated  leaves.  On 
the  ungrafted  trees,  and  those  growing  in  a  na- 
tural state,  there  are  frequently  found  axillary 
spines.  There  is  a  structure  of  the  petiole  of  the 
leaf,  which  serves  to  distinguish  the  species. 
Thus,  in  the  orange  and  shaddock  the  petiole  is 
winged,  producing  a  marked  form  of  the  leaf,  as 
seen  in  the  wood  cut,  127. 

In  the  citron,  lemon,  and  lime,  the  petiole  is 
naked.  The  flowers  appear  in  peduncles,  axil- 
lary or  terminate,  and  one  or  many  flowered:  the 
citron  and  lemon  have  ten  stamens,  the  orange 
more.  The  firuits  are  large  berries,  roimd  or  ob- 
long, and  generally  of  a  yellow  colour.    In  tha 
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orange  and  shaddock,  the  shape  b  spherical,  or 
rather  an  ohlate  spheroid,  with  a  red  or  orange 
coloured  rind;  in  the  lime  spherical,  with  a  pale 
rind;  in  the  lemon  ohlong,  rough,  with  a  nipple- 
like protuberance  at  the  end;  in  the  citron  ob- 
long, with  a  very  thick  rind.  There  is  a  pecu- 
liarity in  the  fruit  of  all  this  tribe.  The  rind  or 
external  pericarp,  is  of  a  soft  spongy  texture, 
containing  but  little  juice  or  sap  of  any  kind  in 
its  substance;  but  the  external  surface  is  covered 
or  tuberculated  over  with  little  glands,  that  se- 
crete a  volatile  oil,  which  is  very  inflammable  and 
acrid.  According  to  DecandoUe,  the  fruit  con- 
sists first,  of  a  thick  valveless  indehiscent  coat, 
which  is  most  likely  to  be  considered  a  continu- 
ous torus;  secondly,  of  several  carpella,  verticel- 
late  around  an  imaginary  axis,  often  separable 
without  laceration :  membranous,  and  either  con- 
taining seeds  only,  or  filled  with  pulp  lying  in 
innumerable  little  bags,  proceeding  from  the 
inner  coats  of  the  cells. 

The  flowers  of  this  tribe  are  delidously  fra- 
grant, and  the  fruits  almost  all  eatable.  The 
wood  is  particulariy  close  gndned. 

The  golden  apples  of  the  heathens,  and  the 
forbidden  fruit  of  the  Jews,  are  supposed  to  al- 
lude to  this  family,  though  it  is  remarkable  that 
we  have  no  authentic  records  of  any  species  of 
citrus  having  been  known  to  or  cultivated  by 
the  Romans. 

It  is  very  difficult  to  determine  what  is  a  var- 
iety, and  what  a  distinct  species  in  this  fiamily. 
Four  species  are,  however,  commonly  enumerated 
— ^the  orange,  the  lemon,  the  citron,  and  the  shad- 
dock. Of  these  there  are  a  great  many,  varieties. 
The  orange.family  are  originaUy  natives  of  the 
warmer  parts  of  Asia,  from  whence  they  have 
been  introduced,  and  naturalised  in  the  southern 
counties  of  Europe,  in  the  West  India  islands, 
and  the  tropical  parts  of  America.  They  will 
even  grow  in  the  open  air  in  the  wanner  coun- 
ties of  England.  In  warm  climates  they  con- 
tinue flowering  during  nearly  all  the  summer, 
and  the  fruit  takes  two  years  to  come  to  matur- 
ity, so  that  for  a  considerable  period  of  each 
year,  a  healthy  tree  has  every  stage  of  the  pro- 
duction, from  the  flower  bud  to  the  ripe  fruit,  in 
perfection  at  the  same  time. 

The  Oranob,  C citrus  aurarUium.J  The  orange 
is  a  middle  sized  evergreen  tree,  with  a  green- 
ish brown  bark,  and  in  its  wild  state  with  prickly 
branches.  The  leaves  are  ovate,  acute,  pointed, 
and  at  the  base  of  the  petiole  are  winged.  The 
flowers  are  white,  containing  about  twenty  sta- 
mens, and  are  disposed  in  clusters  of  from  two 
to  six  upon  a  common  peduncle.  The  fruit  is 
globose,  bright  yellow,  and  contains  a  pulp, which 
consists  of  a  collection  of  oblong  vesicles  filled 
with  a  sugary  and  refreshing  juice :  it  is,  besides, 
divided  into  eight  or  ten  compartments,  each 
containing  several  seeds.    The  principal  varieties 


aie  the  sweet  or  China  orange,  the  bitter  or 
Seville,  the  Maltese  or  red  pulped.  The  box- 
leaved,  willow-kaved,  and  some  oth^  are  cul- 
tivated more  as  curiosiUes  than  for  use. 
«  The  precise  tune  at  which  the  orange  was  in- 
troduced into  England  is  not  known  with  oo- 
tainty,  but  probably  it  may  have  taken  place 
not  long  after  their  introduction  into  Portiigal, 
which  was  in  the  early  part  of  the  axtMoth 
century. 


The  Orange 

The  first  oranges,  it  b  stated,  were  imported 
into  England  by  Sir  Walter  Baki^;  and  it  is 
added  that  Sir  Francis  Carew,  who  married  tb 
niece  of  Sir  Walter,  {Wanted  thdr  seeds,  and  thej 
produced  the  orange  trees  at  Beddington,  in  Sur- 
rey, of  which  bishop  Gibson,  in  his  additions  to 
Camden's  Britannia,  speaks  as  having  been  then 
for  a  hundred  years  previous  to  1696.  Afl  theee 
trees  always  produced  firuit,  they  could  no^ » 
professor  Martyn  justly  observes,  have  been  laW 
from  seeds;  but  they  may  have  beea  broo^ 
from  Portugal,  or  from  Italy,  (the  place  wb«M» 
orange  trees  have  usually  been  obtaiaed,)  » 
early  as  the  dose  of  the  sixteenth  oeHtoiy.  The 
trees  at  Beddington  were  planted  in  tt]«  open 
ground,  with  a  movable  cover  to  scareen  than 
from  the  inclemency  of  the  winter  months.  In 
the  beginning  of  the  eighteenth  centai/thej 
had  attained  the  height  of  dghteen  feet,and  the 
stems  were  about  nine  inches  in  diameter;  while 
the  spread  of  the  head  of  the  laigest  one  was 
twelve  feet  the  one  way  and  nine  the  oto- 
There  had  always  been  a  wall  on  the  noEtb  s^ 
of  them  to  screen  them  from  the  cold  of  that 
quarter,  but  they  were  at  such  a  distance  from 
the  wall  as  to  have  room  to  spread,  and  pl0»*y 
of  air  and  light.  In  1738  they  were  sorronnded 
by  a  permanent  indosure,  like  a  gieenbonse. 
They  were  all  destroyed  by  the  great  fi«t  of  the 
following  winter;  but  whether  wholly  owing  to 
the  frost,  or  partly  to  the  confinement  and  damp 
of  the  permanent  indosure,  cannot  now  be  as- 
certained. 

John  Parkinson,  apothecary,  of  London,  one 
of  the  most  voluminous  of  our  early  writers  on 
plants,  who  published  his  Practice  of  PJani»»D 
1629,  gives  some  curious  durections  for  the  prs- 
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Kmtkm  of  orange  trees,  from  which  one  would 
be  led  to  condnde  thai  the  trees  at  Bedding^tcm, 
vith  their  ample  protection  of  a  movable  cot- 
erio^  in  vrinteTy  had  not  been  in  existence  then. 
The  QrsDge  tree,"  says  he,  <'hath  abiden,  with 
tome  eztraordinaiy  branching  and  budding  of 
ity  when  aa  neither  dtron  nor  lemon  trees  would 
bj  any  means  be  preaerved  for  any  long  time. 
Some  keepe  them  in  square  boxes,  and  lift  them 
to  nd  fro  by  iron  hooks  on  tiie  sides,  or  cause 
them  to  be  rowled  on  trundels  or  small  wheels 
under  them,  to  place  them  in  an  house,  or  dose 
galeri^  for  the  winter  time :  others  plant  them 
agUBst  a  bridce  wall  in  the  ground,  and  defend 
by  a  shed  of  boardes^  corered  with  scare  doth  in 
Ike  winter;  and  by  the  warmth  of  a  store,  or  such 
odkff  thing,  giro  them  some  comfort  in  the  colder 
tines;  but  no  tent  or  mesne  prorision  will  pre- 
lerre  them.**  ^Die  orange  trees  at  Versailles  are, 
during  the  winter,  wheeled  into  warm  places 
nnder  the  tenaee;  and  the  same  plan  is  pursued 
with  Ttepect  to  some  fine  orange  trees  at  Windsor, 
iHucfa  were  presented  by  the  late  king  of  France. 
At  Hampton  Omrt  there  are  many  orange  trees, 
some  of  which  are  stated  to  be  three  hundred  years 
dd.  Thej  are  generally  moved  into  the  open  air 
abo«it  the  middle  of  June,  when  the  perfume  of 
their  blossoms  is  roost  delidous.  Orange  and 
lemon  trees  hayebeencultiyated  in  the  open  air  in 
Kaghmd.  For  a  hundred  years,  in  a  few  gardens 
of  the  south  of  Deronshire,  they  have  been 
ncB,  trained  as  peach  trees  against  walls,  and 
Bheltefed  only  with  mats  of  straw  during  the 
winto'.  The  fruit  of  these  is  stated  to  be  as 
Isige  and  fine  as  any  frx>m  Portugal. 

At  tiie  time  when  the  people  of  Europe  first 
Tiaited  the  Levant  in  great  numbers,  that  is,  dur- 
ing ih»  cmsades  for  the  recovery  of  Syria  from 
the  dominion  of  the  Saracens,  oranges  were  found 
abundant  in  that  country.  Though  they  were 
in  reality  cultivated  trees,  their  number,  and  the 
beauty  and  goodness  of  their  fruit,  naturally 
caused  the  adventurers  (who  were  not  very  con> 
venant  with  natural  history,  and  not  a  little 
prone  to  romance  and  creduUty)  to  beHeve  and 
fftate  that  these  were  indigenous  to  the  country, 
and  formed  a  portion  of  the  glories  of  the  **  Holy 
Und." 

The  fobles  of  the  profone  writers,  and  the  am- 
biguity of  the  descriptions  of  vegetables  in  Holy 
Writ,  hdped  further  to  confirm  this  opinion.  As 
the  onuses  were  of  the  form  of  apples,  and  the 
edour  of  gold,  it  did  not  require  much  stretch 
o€  imagination  to  make  them  the  golden  apples  of 
the  garden  <^  the  Hesperides;  and  the  only  point 
that  remained  was  to  settle  the  locality  of  that 
fohled  paradise,  which  was  generaUy  laid  in  the 
part  of  Africa  which  lies  between  the  moun- 
tatns  of  Atlas  and  the  southern  shore  of  the 
)iediterranean.  Hie  authority  of  Moses  was 
cdled  in  to  confirm  the  existence  of  thb  fruit  in 


Syria,  even  at  the  time  when  the  children  of 
Jacob  were  wandering  in  the  wilderness;  aiid 
(me  of  the  trees  borne  in  the  procession  com- 
manded in  the  twenty-third  chapter  of  the  book 
of  Leviticus,  was  considered  to  have  been  the 
orange.  The  mala  mediea  of  the  Romans,  which 
is  mentioned  by  Virg^,  and  afterwards  by  Pal- 
ladio  and  others;  the  kUron  of  the  Greeks;  and 
the  citrus  of  Josephus,  were  all  understood  to 
mean  the  same  fruit :  and,  as  has  been  found  to 
be  the  case  with  many  other  substances,  the 
modems  supposed  that,  because  there  was  an 
identity  of  name,  there  must  be  an  identity  of 
substance,  never  reflecting  that  the  name  had 
been  imposed  by  themselves,  and  that  therefore 
its  identity  proved  nothing. 

The  fable  continued,  however;  and,  though 
there  was  a  good  deal  of  writing  upon  the  sub- 
ject, there  was.  no  attempt  to  examine  the  au- 
thorities with  that  minuteness  which  the  search 
of  truth  demanded,  till  the  nineteenth  century. 
The  history  of  this  firuit  was  first  carefully  traced 
by  Ga^essio,  who  published  his  Traits  d«  Oitrusy 
at  Paris,  in  181 1.  He  maintains  that  the  orange, 
instead  of  being  foimd  in  the  north  of  Africa,  in 
Syria,  or  even  in  Media,  whence  the  Romans 
must  have  obtained  their  ^  Median  apples,"  was 
not  in  that  part  of  India  which  is  watered  by 
the  Indus  at  the  time  of  Alexander  the  Great's 
Indian  expedition,  as  it  Is  not  mentioned  by 
Nearchus  among  the  fruits  and  productions  of 
that  country.  It  is  not  mentioned  either  by 
Arrian,  by  Diodorus,  or  Pliny;  and  even  so  late 
as  the  year  1300,  Pietro  di  Cuescengi,  a  senator 
of  Bologna,  who  wrote  on  agriculture  and  vege- 
table pi^uctions,  does  not  take  the  least  notice 
of  the  orange. 

The  first  distinct  mention  of  oranges  is  by  the 
Arabs;  and  Avicenna  (book  v.)  not  only  des- 
cribes oleum  de  citrangula  (oil  of  oranges)  and 
oleum  de  citrangulorum  seminibus  (oil  of  orange 
seeds,)  but  speaks  of  cHrie  ocicf  (salt  of  lemons,) 
which  is  contained  in  all  the  genus,  though  moi'e 
abundantly  in  that  spedes  from  which  it  got  its 
common  English  name. 

According  to  Galesdo,  the  Arabs,  when  they 
penetrated  to  India,  found  the  orange  tribes  there, 
further  in  the  interior  than  Alexander  had  pene- 
trated; and  they  brought  them  thence  by  two 
routes :  the  sweet  ones,  now  called  China  oranges, 
through  Persia  to  Syria,  and  thence  to  the  shores 
of  Italy  and  the  south  of  France;  and  the  bitter 
oranges,  called  in  the  commerce  of  England,  Se- 
ville oranges,  by  Arabia,  Egypt,  and  the  north 
of  Africa  to  Spain. 

It  does  not  appear  that  the  orange  was  origin- 
ally a  Chinese  fi*uit,  as  it  is  not  mentioned  by 
Marco  Polo,  the  fother  of  modem  travellers,  who 
is  80  circumstantial  in  describing  all  the  other 
wonders  of  that  country. 

Now  these  fitcts  certainly  go  for  to  show  that 
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the  orange  was  not  known  to  the  ancients  either 
in  Europe  or  in  Syria;  but  that  we  are  indebted  for 
the  first  knowledge  of  it  to  the  Arabs,  who,  with 
their  zeal  to  propagate  the  religion  of  the  Koran, 
were  as  anxious  to  extend  the  advantages  of 
agriculture  and  medicine.  The  sweet  orange 
which  they  introduced  was  not,  strictly  speaking, 
that  which  has  since  been  called  the  China  orange, 
and  under  that  name  introduced  into  Spain,  Por- 
tugal, St  Michael's,  the  other  Atlantic  isles,  and 
the  West  Indies ;  but  rather  the  orange  which 
was  known  in  Italy  before  Yasco  de  Gama  had 
doubled  the  Cape  of  €rood  Hope. 

The  orange  is  said  to  hare  been  found  by  the 
Portuguese  upon  the  east  coast  of  Africa;  but  it 
is  not  known  whether  it  had  been  indigenous 
there,  or  disseminated  by  the  Arabs.  When  the 
Portuguese  reached  India,  they  found  the  orange 
there,  and  also  in  China,  which  was  visited  for 
the  first  time  by  sea  in  the  eariy  part  of  the 
sixteenth  century. 

Although  the  oranges  of  St  Michael,  in  the 
Azores,  are  now  the  beet  that  are  to  be  met  with 
in  the  European  nuirket,  they  are  not  indigenous 
productions  of  that  island;  but  were  sent  there 
by  the  Portuguese,  as  the  same  fruit  was  origin- 
ally sent  to  the  American  continent  by  the  Span- 
iards. In  the  middle  of  a  forest,  on  the  banks 
of  the  Rio  Cedeno,  Humboldt  found  wild  orange 
trees,  laden  with  laige  and  sweet  fruit.  They 
were,  probably,  the  remains  of  some  old  Indian 
plantations;  for  the  orange  cannot  be  reckoned 
amongst  the  spontaneous  vegetable  productions 
of  the  New  World. 

But,  in  whatever  way  oranges  were  first  in- 
troduced into  those  parts  of  the  world  of  which 
they  are  not  natives,  they  are  now  very  widely 
difFiised;  and  wherever  Uiey  are  found  they  are 
among  the  most  ornamental  of  trees,  and  the 
most  delightful  of  fruits.  The  species  and  var- 
ieties have  also  been  greatly  multiplied;  but 
whether  from  their  proneness  to  produce  varie- 
ties, from  some  original  differences,  or  from  dif- 
ference of  soil  and  climate,  cannot  now  be  ascer- 
tained .  Including  all  the  different  species,  Risso, 
an  eminent  naturalist  at  Nice,  (and  hom  his 
living  in  a  country  producing  oranges,  he  had 
the  best  opportunities  of  examining  and  study- 
ing them,)  has,  in  a  very  elegant  and  elaborate 
natural  history  of  oranges,  published  at  Paris  in 
the  year  1818,  enumerated,  described,  and,  with 
respect  to  all  the  more  important  sorts,  figured 
no  fewer  than  one  hundred  and  sixty-nine  varie- 
ties: these  he  has  divided  into  eight  species: 
sweet  oranges,  bitter  oranges,  beigamottes,  limes, 
pampeluoos,  sweet  limes,  lemons,  and  citrons. 

Of  the  first  of  these  there  are  no  fewer  than 
forty-three  varieties;  though,  in  the  opinion  of 
Galeesio,  they  are  all  derived  from  the  common 
orange.  The  others  are,  generally  speaking,  more 
acid  in  tlieir  flavour;  though  some  of  them,  such 


as  the  bei^gamottes,  from  the  rind  of  which  die 
celebrated  oil  of  bergamot  is  obtained,  are  highly 
perfumed. 

Of  the  bitter  oranges  Bmbo  enumerates  thirty- 
two  varieties;  of  the  beigamottes,  five;  of  the 
limes,  eight;  of  the  pampeluoos,  six;  of  the  sweet 
limes,  twelve;  of  ^e  lemons,  forty-seres;  and 
of  the  citrons,  seventeen. 

The  fiimily  of  the  oranges,  in  almoet  all 
their  varieties,  are  now  cultivated  in  Poitngil, 
in  l^>ain,  in  France,  in  Italy,  and  in  Greece. 
In  the  first  two  countries  they  especially  ahoimd; 
in  Algarve,  and  in  the  fine  plains  of  Andahisia, 
on  the  banks  of  the  Guadalquivir.  Hie  latter 
is  the  place  from  which  the  bitter,  or  SeiiQe^ 
oranges  are  chiefly  obtained.  In  Algam  and 
Andalusia  the  orange  trees  are  of  great  ue; 
and  extensive  orchards  of  orsnges  have  ftcmed 
the  principal  revenue  of  the  monks  for  aevefa) 
centuries.  In  Cordova,  the  seat  of  Moorish 
grandeur  and  luxury,  there  are  orange  trees  still 
remaining,  which  are  considered  to  he  six  or  aeren 
hundred  years  old;  and  in  that  province^  whose 
craggy  mountains  are  covered  with  gardeBS,  and 
vineyards,  and  forests  abounding  in  finit,  th« 
flowers  of  the  orange  fill  the  air  with  thdr  per- 
fume, and  lead  the  imagination  back  to  thoer 
days  which  the  Moorish  poets  and  histonaziB  d^ 
light  in  describing,  when  the  land  whidi  they 
conquered  was  adorned  with  all  the  refinemats 
of  their  taste  and  intelligence,  and  the  hxms 
of  the  East  were  naturalized  in  the  moat  deh- 
cious  regions  of  the  South.  The  tmnbof  the 
old  trees  of  Cordova  have  begun  to  decay;  and 
when  they  get  diseased,  they  are  crosted  with  a 
kind  of  lichen,  which  b  supposed  to  he  peculiar 
to  the  orange.  In  France,  the  orange  coinitzyb 
chiefly  Provence,  or  that  part  of  the  soath  wldcfa 
lies  to  the  eastward  of  Uie  Rhone;  and  planta 
tions  or  groves  of  oranges  are  the  most  ihundant 
and  the  most  beautiful  on  the  banks  of  the  Tar, 
and  especially  in  the  environs  of  Nice,  where  the 
species  are  very  many,  and  come  to  great  perfe^ 
tion.  To  the  west  of  the  Rhone,  the  coun^ 
along  the  coast  is  flat,  sandy,  and  barren;  and  on 
the  plains  of  Languedoc,  that  lie  inUsva  of  this 
barren  tract,  the  olive  thrives  better  Uian  tiie 
orange,  apparently  because  there  are  no  aeeond- 
ary  mountains  between  the  cold  heighta  of  the 
Cevennes  and  the  plains.  The  oonntry  to  the 
eastward  of  the  Rhone  is  much  better  adapted 
for  choice  vegetables,  both  in  soil  and  in  a^ed 
In  the  western  or  French  part  of  it,  the  Alps 
descend  gradually,  by  miccessive  ekvaUona^from 
the  high  summits  of  Mont  Blanc,  Mont  Ross, 
and  St  Bernard,  to  the  sea.  Thus  the  lowgioonds 
are  finely  exposed  to  the  southern  son;  and  henig 
at  the  same  time  sheltered  from  every  qa^ 
whence  a  cold  wind  could  come,  the  vegetation 
is  at  once  luxuriant  and  choice.  The  finest  bol- 
bous  flowers^  the  myrtle,  the  cactus,  and  many 
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otben,  give  more  the  air  of  the  perpetual  snm- 
iiier  of  the  tropical  countries,  than  is  to  be  found 
periiape  in  any  other  country  of  Europe,  cer- 
tim] y  in  any  other  of  the  same  extent 

The  glory  of  that  delightful  country  is  the 
orutge,  which,  when  full  grown,  attains  the 
hd^t  of  about  fiye  and  twenty  feei^  and  is  grace- 
fiil  m  all  its  parts.  The  trunk  and  older  branches 
aie  of  a  delicate  ash  colour;  the  twigs  of  so  soft 
s  green  that  they  almost  appear  transparent;  the 
lesres  are  moderately  large,  beautii^y  shaped, 
of  a  fine  heal^y  green,  and  shining  on  the  upper 
adee^  while  the  under  ones  hare  a  slight  appear- 
loce  of  down.  The  flowers,  which  are  in  little 
boadies,  and  very  graceful  in  their  form,  are,  in 
the  tweet  oranges,  of  a  delicate  white,  and,  in  the 
more  acid  rarieties  of  the  £Eunily,  lightly  marked 
with  pink.  Some  plants  hare  a  more  powerful 
odoor,  and  are  for  the  moment  more  rich ;  but 
tiiere  is  a  freshness  in  the  aroma  of  an  orange- 
gxoTe  whidi  never  offends  or  cloys ;  and  as  Uie 
tiee  is  at  one  and  the  same  time  in  all  stages  of 
its  bearing — in  fiow^ ,  in  fruit  just  set,  and  in 
golden  fruit,  inyiting  the  hand  to  pull  and  the 
palate  to  taste — ^it  is  hardly  possible  to  imagine 
ny  object  more  delightfiiL  The  perfumes  of 
Anbia  do  not  exceed  the  fragrance  of  the  groves 
^m  the  north  of  the  Mediterranean,  in  which  the 
bcBDtiful  white  Provence  rose,  the  tuberose,  and 
cmmtlesB  other  flowers,  blend  their  sweets  with 
that  of  the  orange ;  and  where,  with  all  this  rich- 
oeai,  the  pestilent  airs  of  the  tropics,  and  even 
the  iiroeeo  of  the  southern  parts  of  Italy,  are  al- 
together unknown.  This  delightful  fertility  and 
&9gianoe  accompany  the  chain  of  the  Apennines 
romui  the  whole  gulf  of  Genoa,  and  until,  upon 
the  boundary  of  the  plain  of  Tuscany,  they  sub- 
ude  in  elevation,  and  bend  more  toward  the 
Adriatic 

Toflcany  is  further  to  the  south ;  but  the  cli- 
mate and  the  vegetation  cannot  be  compared  to 
those  of  the  little  valleys  of  Provence  and  Ligu- 
ria,  especially  the  latter.  About  Florence  there 
ve  still  orange  trees  in  the  gardens ;  but  there 
ve  none  of  thoee  aromatic  groves  and  plantations 
wbich  are  found  further  to  the  west.  Nor  are 
the  causes  difficult  to  And  out.  There  is  an 
aiemy  on  each  side  of  the  plain  of  Tuscany, 
▼bich  will  not  allow  the  orange  to  arrive  at  per- 
fection. The  gales  that  come  from  the  south- 
QiBt,  over  the  sandy  shores  near  Leghorn,  are  not 
adapted  for  a  plant  which,  as  well  as  heat  and 
pore  air,  requires  a  considerable  quantify  of 
°ioistnre ;  and  the  winds  from  the  north,  that 
are  cooled  in  passing  over  the  Adriatic,  are  not 
so  genial  as  those  from  the  Alps,  that  are  warmed 
in  passing  over  the  vale  of  Lombardy.  But  still 
tbe  olives,  the  gn^>es,  and  the  melons,  of  the 
▼ale  of  the  Amo,  in  so  fiu:  compensate  the  in- 
habitants for  the  want  of  the  orange. 

Eastward  of  Tuscany,  though  the  coast  of 


Italy  inclines  still  further  to  the  south,  it  is  even 
less  adapted  for  the  production  of  the  orange ; 
the  sea  coast  is  barren,  the  interior  is  dreary,  and 
over  the  whole  the  pestilent  mo/brta  creeps,  for- 
bidding man  to  approcich  even  for  the  cultiva- 
tion of  the  fields;  and  thus  it  may  be  that,  ere 
long,  the  arid  downs  by  the  sea  will  meet  the 
marsh  of  the  interior,  and  the  centre  of  Italy 
shall  be  desolation  to  the  very  base  of  the  Apen- 
nines. After  the  gulf  of  Gaeta  is  passed,  and  the 
shelter  of  the  more  elevated  mountains  of  Cah^ 
bria  is  obtained,  orange  groves  again  make  their 
appearance. 

Thus  the  locality  of  the  orange  depends  fully 
as  much  upon  situation  and  soil  as  upon  lati- 
tude; and  therefore  we  need  not  wonder  that, 
considering  the  many  and  varied  lands  in  which 
it  is  cultivated,  there  should  be  so  many  varie- 
ties of  its  fruit.  There  is  no  absolute  reason  for 
supposing  that  the  sweet  and  the  bitter  orange 
were  originaUy  different ;  and  even  now  they  are 
not  so  different  as  two  mushrooms  of  the  very 
same  variety — the  one  produced  upon  a  dry  and 
airy  down,  and  the  other  upon  a  marsh.  Now, 
if  it  be  true  that  the  bitter  orange  of  Seville 
came,  by  successive  removals,  from  the  head  of 
the  Persian  Gulf,  along  the  margin  of  the  salt 
desert,  till  it  reached  the  states  of  Barbary,  where 
it  was  transplanted  into  Spain;  if  the  sweet 
orange  of  Malta,  Italy,  and  France,  came  through 
the  more  fertile  parts  of  Persia  and  Syria;  and 
if  the  orange  of  India  and  the  Azores  came  direct 
from  China — ^it  would  follow  that  each  should 
have  those  qualities  which  we  find  in  it;  and 
that  the  opinion  of  Gralessio  is  borne  out  by  the 
only  evidence  which  the  case  admits. 

Looking  at  the  facts,  we  are  induced  to  infer, 
that,  if  the  temperature  be  sufficiently  high  for 
maturing  its  flavour,  the  orange  is  delicious  in 
proportion  to  the  imiform  salubrity  of  the  air ; 
and  that  those  high  temperatures  which  force  a 
very  large  expansion  of  the  fruit  are  against  the 
fineness  of  its  quality.  In  this  respect  we  have 
an  opportunity  of  contrasting  both  the  oranges 
of  islands  and  those  of  continents.  St  Michael's, 
in  the  Azores,  and  Malta,  are  both  small  islands; 
the  former  always  exposed  to  the  equalizing 
breezes,  which,  from  whatever  quarter  they  blow, 
are  always  wafted  across  the  expanse  of  the  At- 
lantic; and  the  latter  lying  near  the  dry  and 
sultry  shores  of  Africa,  and,  of  course,  subjected 
to  more  changes  of  season  and  a  higher  tempera- 
ture. There  is  also  some  difference  in  the  soil. 
Whether  it  be  the  decomposition  of  the  rock,  or 
saline  particles,  brought  by  the  same  pestilent 
wind  that  withers  the  south  of  Italy  and  Sicily 
with  the  sirocco^  it  is  well  known  that,  under 
the  artificial  earQi  (brought  originaUy  from  Si- 
cily) which  forms  the  soil  of  Malta,  there  gathers 
a  crust;  and  that  if  the  earth  be  not  trenched, 
and  this  crust  removed  at  the  end  of  a  certdn 
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number  of  yean,  it  ceases  to  be  prodactire,  or 
the  produce  becomes  so  bitter,  that  it  is  not 
healthful.  St  Michael's  has  no  such  disadvan- 
tage ;  the  soil  there  is  native  and  fertile,  and  de- 
posits nothing  calculated  to  injure  its  fertility, 
or  impair  the  qualities  of  its  produce. 

The  oranges  of  the  two  blands  are  such  as  one 
would  expect  from  those  difierences.  The  Mal- 
tese orange  is  large,  the  rind  is  thick  and  spongy, 
the  glands  that  secrete  the  yolatile  oil  are  pro- 
minent, the  pulp  is  red,  and  there  is  a  trace  of 
bitterness  in  the  taste ;  while  the  St  Michael's 
orange  is  small^  the  rind  is  thin  and  smooth,  the 
glands  less  prominent,  the  volatile  oil  in  smaller 
quantity,  and  the  lighter  coloured  pulp  more 
sugary  and  delicious.  Some  allowance  must  no 
doubt  be  made  for  the  original  difierences  of 
those  oranges,  regarding  them  as  having  come  In 
the  manner  stated  by  Gkdessio ;  but  they  have 
now  been  long  enough  in  both  islands  for  having 
their  qualities  modified  by  the  different  climates 
and  soils. 

The  modifications  produced  by  difiRerences  of 
soil  and  climate,  in  the  same  vegetable,  are 
among  the  most  important  inquiries  in  the  science 
of  plants ;  and  they  are,  at  the  same  time,  among 
the  most  difficult,  and  certainly  the  least  at- 
tended to.  One  principal  source  of  the  difficulty 
lies  in  the  observer  being  as  much  changed  as  the 
thing  observed.  Those  who  are  parched  with 
thirst  do  not  stop  to  analyze  the  water,  or  descant 
upon  the  flavour  of  whatever  beverage  they  may 
have  recourse  to  for  slaking  it.  The  removal  of 
the  painful  sensation  is  to  them  far  more  deli- 
cious than  the  purity  of  the  most  limpid  spring, 
or  the  flavour  of  the  choicest  wine.  Just  so 
with  man  when  he  is  panting  under  a  burning 
atmosphere ;  the  firuit  which  is  most  delicious  to 
him  is  that  which  is  most  cool.  This  necessary 
change  in  the  judge,  as  well  as  the  thing  judged 
of,  must  never  be  omitted  when  we  come  to 
compare  the  fruits  of  different  countries  as  re- 
ported of  by  those  who  have  enjoyed  them  there ; 
and  we  never  can  be  certain  of  their  real  merits 
till  we  have  them  decided  by  the  same  individual 
under  the  same  circumstances.  To  take  a  case 
in  point :  a  guava,  apart  from  its  rarity,  is  cer- 
tainly not  in  this  country  any  thing  comparable 
to  a  peach ;  and  3ret  those  who  have  been  in  tro- 
pical countries  tsdk  in  raptures  of  the  guava,  and 
say  that  the  fruit  grown  here  is  inferior  and  de- 
generated. But  they  should  bear  in  mind  that, 
in  the  tropical  countries,  there  is  the  tropical 
zest,  as  well  as  the  tropical  flavour.  The  man 
who  traverses  a  mountain  country  in  the  north, 
heeds  not  the  glittering  fountains  that  issue  from 
every  rock  around  him ;  but  send  him  from  Suez 
to  Bassora,  or  from  Morocco  to  Fezzan,  and  he 
would  remember  them  with  veneration.* 

*  Library  of  Entertaining  Knowledge. 


But,  again,  we  have  a  further  confirmsUon 
when  we  compare  the  continental  oranges.  The 
climate  of  the  slopes  and  valleys  of  the  EsMa, 
near  the  lower  Tagus,  and  that  of  the  Maritime 
Alps,  and  the  Apennines,  in  Provence  and  ligii- 
ria,  are  certainly  very  different  from  the  climate 
of  Andalusia.  The  diversities  of  sorface,  and  the 
vicinity  of  the  sea,  keep  the  air  over  the  former 
places  in  continual  play  and  motion,  and  prefent 
those  intense  heats  which  unquestionably  (diongh 
by  a  process  which  chemistry  has  not  yet  fully 
investigated)  render  the  juices  of  plmts  add, 
acrid,  or  saline ;  while,  from  the  wider  extent  of 
Andalusia,  and  its  comparative  distance  from  the 
ocean,  the  air  over  it  is,  in  the  warmer  months, 
much  more  quiescent. 

These  connderations  will,  to  a  certain  extent, 
explain  why  there  are  so  many  varieties  in  a  froit, 
which,  according  to  the  authorities,  appear  all  to 
have  come  from  the  same  part  of  the  world;  and 
a  further  extension  of  these  considerations  would 
form  a  criterion  of  the  situations  in  which  it 
would,  or  it  would  not,  be  desirable  to  cnltivate 
the  orange. 

One  great  recommendation  of  the  orange  is, 
that  it  may  be  had  fresh  in  every  region  of  ihe 
worid,  and  almost  at  every  season  of  the  yev . 
The  tough  rind,  and  the  aromatic  oil  with  which 
it  is  filled,  protect  it  from  both  extremes  of  ton- 
perature ;  and  the  acidity  of  the  pulp  deten  in- 
sects from  piercing  it ;  and  if  pulled  from  the 
tree  before  it  is  quite  ripe,  this  fruit  will  keep 
for  a  long  time.  Indeed,  the  greater  portion  of 
the  oranges  imported  into  this  country  are  takoi 
from  the  tree  while  they  are  still  green.  TTiis 
gathering  of  both  oranges  and  lemons  for  Ae 
English  market  begins  in  October,  and  eontinnes 
to  the  end  of  December.  Oranges  are  not  folly 
ripe  till  spring.  It  is  found  that  the  orange  trees, 
from  which  the  fhiit  is  gathered  greoi,  bear 
plentifully  every  year;  whOe  those  upon  which 
the  fruit  is  suffered  to  ripen,  afford  abnndint 
crops  only  on  alternate  years. 

During  the  latter  end  of  the  sevwrteenlh  and 
beginning  of  the  ei^teenth  centuriesi,  the  oiange 
tree  was  a  very  fiaahionable  article  of  growth  in 
conservatories,  wiien  there  were  but  few  exotics 
of  other  sorts  kept  there.  The  plants  were  pro- 
cured from  Genoa,  with  stems  generally  from 
four  to  six  feet  in  height.  They  were  planted 
in  large  boxes,  and  were  set  out  during  summff 
to  decorate  the  walks  near  the  house,  in  the  man- 
ner still  practised  at  Versailles  and  the  Tuilleries. 
About  the  middle  of  the  eighteenth  centmy* 
when  a  taste  for  botany  and  forcing  exotic  M» 
became  general,  that  for  superb  orange  trees  be 
gan  to  decline.  Many  of  these  laige  ti^ 
have  decayed  through  neglect,  and  those  whiw 
are  now  to  be  found  in  the  greater  number  w 
green-houses  are  generally  dwarf  plants  bearing 
few  fhiit,  and  those  of  small  mxe.    In  wme 
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places,  howeTer,  are  still  to  be  found  laige  and 
touri^iliig  trees.  Thoae  at  Smorgomy  in  Gla- 
noiguishiie  are  the  lai^gest  in  Britain.  They  are 
(ibnted  in  the  floor  of  an  immense  conservatory, 
and  bear  abundantly.  It  is  said  that  the  plants 
were  procured  from  a  wreck  on  the  coast  in  that 
qosrter,  in  the  time  of  Henry  YII. 

At  Woodhall,  near  Hamilton,  trees  of  all  the 
ipedes  of  citrus  are  trmned  against  the  back 
wall  of  forcing  houses,  in  the  manner  of  peaches, 
and  produce  laige  crops  of  fruit.  At  Castle 
Semple,  near  Paisley,  there  is  a  citron  tree  which, 
in  1830,  covered  a  wall  twenty-five  feet  in  length, 
and  sixteen  ieet  high,  besides  returning  about 
ax  feet  on  each  end  of  the  house.  In  that  year 
it  produced  between  seven  and  eight  dozen  of 
frail,  one  of  which  measured  eighteen  inches 
and  a  half  by  nineteen  and  a  half.* 

The  Lemon  (eUrtu  limonumj.  This  is  a 
bwtty  wooded  tree,  about  eight  feet  in  height, 

1st. 


TbeLMMm. 

«Ttii  rough  bark,  and  pale  green  leaves.  The 
frnit  is  oblong  and  smooth,  and  rather  thin 
•Jdwied.  The  juice  of  the  pulp  is  much  more 
add  than  that  of  the  orange,  and  consists  of  the 
eitricadd.  The  flavour  of  the  essential  oil  of 
the  rind  is  also  peculiar  and  extremely  grateful. 
^  SieUer  enumerates  twenty-eight  varieties  as 
gwwn  in  Italy;  the  French  cultivate  eleven; 
•ni  m  the  London  nurseries  are  about  twelve 
^eties. 

ITie  lemon  grows  naturally  in  that  part  of 
Ma  which  is  situated  beyond  the  Ganges ;  but 
ita  teansmigration  to  Europe  is  due  to  the  Caliphs 
during  thcfa-  invasion  of  the  West.  The  lemon 
^m  tian^lanted  was  found  by  the  crusaders,  in 

^  "^^  Palestine,  towards  the  end  of  the 
«Tcnth  century.     By  them  it  was  introduced 

*  Loadon. 
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into  Sicily  and  Italy,  though  it  is  probable  that 
at  the  same  period  it  was  already  multiplied  in 
Africa  and  Spain.  Arabian  writers  of  the  twelfth 
century  speak  of  the  lemon  tree  as  then  culti- 
vated in  Eg3rpt  and  many  other  places.  Matthew 
Silvaticus,  a  writer  of  that  time,  says,  that  the 
lemon  was  then  spread  over  all  Italy. 

In  the  southern  parts  of  EurQpe,  where  the 
lemon  is  abundant,  tiie  varieties  are  very  nume- 
rous. Lemons  are  imported  into  this  country 
both  for  their  agreeable  acid  juice  and  essential 
oil,  and  also  for  the  manufocture  of  citric  acid 
in  a  concrete  state.  They  will  keep  good  for  a 
considerable  time,  especially  if  steeped  for  a 
short  period  in  salt  water. 

The  Citron  f  citrus  medkaj.  This  b  by 
some  supposed  to  be  the  same  species  as  the  le- 
mon. In  its  wild  state  tiie  tree 
grows  to  the  height  of  about 
dght  feet,  erect  and  prickly, 
with  long  reclining  branches. 
The  leaves  are  ovate,  oblong, 
alternate,  sub-serrate,  pale 
green.  The  fruit  is  six  inches 
in  length,  ovate,  vrith  a  protu- 
berance at  the  tip.  There  are 
two  rinds^  the  outer  thin,  with 
innumerable  miliary  glands, 
full  of  a  most  fragrant  oil;  the 
inner  thick,  white,  and  fungous.  The  citron  was 
introduced  into  Europe  from  Media,  under  the 
name  of  tnalus  medtooy  and  was  first  cultivated 
in  Italy  by  Palladius,  in  the  second  century. 
The  date  of  its  introduction  into  England  is  not 
exactly  known,  it  would  probably  be  coeval  with 
that  of  the  lemon,  which  was  cultivated  in  the 
botanic  garden  of  Oxford  in  1648.  The  fairest 
fruit,  Millar  states,  was  in  the  duke  of  Argyle's 
garden  at  Whitton,  where  the  trees  were  trained 
against  a  south  wiJl,  through  which  there  were 
flues  for  warming  the  air  in  vrinter,  and  glass 
covers  put  over  them  when  the  weather  began  to 
be  cold ;  and  thus  fruit  as  laige  and  as  perfectly 
ripened  was  produced  as  any  in  Italy  or  Spain.  In 
Italy,  citrons  and  lemons  are  generally  trained 
on  walls  or  espaliers,  because  being  considerably 
more  tender  than  the  orange,  they  require,  at 
least  in  the  north  of  Italy,  some  protection  in 
winter.  The  fruit  does  not  ripen  regularly  at 
one  time,  like  that  of  the  orange,  but  comes  suc- 
cessively to  maturity  almost  every  month  in  the 
year.  There  are  about  six  varieties  cultivated  in 
Britun :  the  conmion,  the  flat-fruited,  the  rough- 
fruited,  the  forbidden-fruited,  the  round-fruited, 
and  the  thick-leaved. 

The  Limb  (citrus  acidaj.  The  sour  lemon, 
or  lime,  grows  to  the  height  of  about  eight  feet, 
with  a  crooked  trunk,  and  many  difiiised 
branches  armed  with  prickles.  The  leaves  are 
ovate,  lanceolate,  almost  quite  entire.  The  fruit 
ia  an  inch  and  a  half  in  diameter,  almost  globu- 
2y 
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lar,  with  a  protuberance  at  the  top ;  the  sar^aoe 
is  regular,  shining,  greenish  yellow,  with  a  Teiy 


Hie  Lbne. 

odorous  rind,  enclosing  an  acid  juice.  It  is  a 
native  of  Asia,  but  has  long  been  common  in  the 
"West  Indies,  where  it  is  raised  both  for  its  fruit 
and  for  fences.  The  juice  of  the  lime  is  by  some 
preferred  to  that  of  the  lemon,  and  it  is  used  for 
similar  purposes.  The  following  varieties  are 
grown  in  tlie  London  nurseries:  the  common, 
the  weeping,  the  broad-leaved,  the  West  Indian, 
the  Chinese  spreading. 

Thb  Shaddock  (eHrui  deeumanaj  is  much 
laiger  than  the  orange,  both  in  the  tree  and  the 
fruit.  The  tree  is  both  lofty  and  spreading,  and 
the  fruit  is  about  eight  inches  in  circumference, 
some  indeed,  much  laiger.  The  shaddock  is  a 
native  of  China  and  the  adjoining  countries, 
where  the  name  of  ^' sweet  ball"  is  given  to  it. 
There  are  many  varieties,  some  with  the  pulp 
white,  others  with  it  nearly  red ;  some  that  are 
sweet,  with  but  little  acidity ;  and  some  acid, 
with  but  little  sweetness.  Hie  shaddock  de- 
rived its  specific  name  from  having  been  first 
carried  from  China  to  the  West  Indies  by  Cap- 
tain Shaddoc)c.  It  has,  however,  been  n^lected 
there,  and  now  but  seldom  merits  its  oriental 
name  of  sweet  ball.  The  planters  have  never 
been  remarkable  for  their  knowledge  of  science, 
or  their  skill  in  the  new  operations  of  the  arts ; 
and  thus,  instead  of  propagating  the  shaddock 
by  budding,  as  is  done  in  China,  and  which  is 
the  only,  way  that  it  can  be  improved,  or  even 
kept  from  degenerating,  they  have  reared  it  firom 
seed,  and  consequently'  have  generally  obtained  a 
harsh  and  sour  sort,  which  is  of  very  little  value. 
It  is  showy,  no  doubt,  from  its  dse,  and  the  ap- 
pearance of  the  tree  when  growing ;  but  it  is  the 
least  valuable  or  desirable  of  the  genus  produced 
in  the  west. 

All  the  citrus  tribe  may  be  propagated  by 
seeds,  cuttings,  layers,  grafting,  and  budding. 
In  general,  citrons,  lemons,  limes,  and  shaddocks, 
are  more  easily  propagated  than  the  orange.  The 
latter  do  not  grow  readily  from  cuttings,  and  it 
is  advisable  to  raise  them  by  engrafting.  Rais- 
ing from  seed  is  a  tedious  process,  as  the  plant 
is  not  fruitful  for  five  or  six  years,  even  in  Italy. 
They  require  a  rich  soil ;  and  when  in  pots  or 
in  tubs,  should  be  liberally  supplied  with  water. 


THBPOMXORAlfATB  (^Pwiica^foiwfcMiJ.  Thifi 
plant,  so  celebrated  in  ancient  and  scriptuie  his- 
tory, belongs  to  the  natural  order  Myricueti;  and 
to  the  class  and  order  ie<»a$idria  mmugyiua  ci 


lii. 


i 


Tbe  Foantgnaau. 


Limueus.  This  fruit  was  called  by  the  sadmis 
the  Carthaginian  apple,  because,  according  to 
Pliny,  the  tree  was  first  known  to  grow  in  the 
vicinity  of  Carthage.  There  are  two  species:  the 
dwarf y  which  bears  very  small  fruit  and  flowers, 
and  is  common  in  the  West  Indies;  and  the 
common,  or  gramedy  from  the  number  of  seeds 
or  grains  contained  within  the  pulp  of  the  froit 
The  pom^T<u^ate  is  rather  a  low  tree,  of  abont 
fifteen  to  twenty  feet  in  height,  with  numeroitf 
slender  branches,  aome  of  which  are  aimed  with 
sharp  thorns.  The  leaves  are  opposite,  aboot 
three  inches  long,  and  of  a  beautifiil  green.  The 
Bowers  are  produced  at  the  end  of  the  hnnehes, 
on  the  shooto  of  the  same  year,  single,  or  three 
or  four  together;  frequently  one  of  the  Isigw^ 
terminates  the  branch;  and  immediately  onder 
that  are  two  or  three  smaller  buds,  which  con- 
tinue a  succeasion  of  Bowers  for  some  montltt, 
generally  from  June  to  September.  The  eslyx 
is  very  thick  and  fleehy,and  of  a  fineredooloor, 
the  petals  are  scarlet  The  beauty  of  the  tree,  m- 
dependently  of  its  firuit,  has  caused  it  to  be  planted 

for  ornament  in  the  south  of  Europe,  and  inmany 
countries  in  the  East.  «  The  nightingale,"  8i}-s 
Russd  in  his  account  of  Aleppo,  *|«in^  ^ 
the  pomegranate  groves  in  the  day-time.**  "•« 
fruit  is  a  berry,  covered  with  a  hard  lesjery 
coat,  and  beautifuUy  crowned  with  the  tabe  oi 
the  calyx,  which  is  sharply  toothed,  and  remaitf 

even  afler  the  fruit  is  ripe,  contributing  gW 
to  its  singular  and  beautiful  appearance.  ^» 
fruit  ripens  in  October;  and  in  a  green-hon* 
wiU  hang  on  the  trees  tiU  the  spring  or  rommff 
following.  It  was  introduced  into  Engw»  ^ 
1596,  and  cultivated  by  Gerarde;  but  thoo^  « 
grows  very  well  in  the  open  air,  and  is  pnied  » 
the  beauty  of  its  flowers,  especiaUy  ^j^^ 
variety,  yet  it  seldom  ripens  its  fruit,   h 
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Fvis  it  will  not  bear  exposure  in  the  open  air 
ii  eariy  spring.  Some  of  the  pomegranate  and 
•fai^  trees  at  Vexsailles,  Risso  states  to  be  be- 
tweoi  two  and  three  hundred  jears  old. 

Before  the  peach,  the  nectarine,  and  the  apricot, 
had  teareDed  from  Persia  to  the  more  western 
eoontries  on  the  borders  of  the  Red  sea,  the  pome- 
gnnate  was  there  aasiduonsly  cultiyated,  and  held 
IB  the  greatest  esteem.  In  the  wilderness,  when 
the  children  of  Israel  murmured  for  the  fruits  of 
Egypty  they  exclaimed,  **  It  is  no  place  of  seed, 
or  of  figs,  or  of  Tines,  or  of  pom^;ranates."  On 
the  borders  of  the  promised  land,  Moses  described 
it  as  **  a  land  of  wheat,  and  barley,  and  vines^  and 
%  trees^  and  pomegranates ;  a  land  of  oil-olive 
and  honey.**  In  the  Canticles,  Solomon  speaks 
of ''an  orchard  of  pomegranates,  with  pleasant 
fruits."  A  tree,  therefore,  which  partakes  of 
the  antiquity  of  the  vine,  the  fig,  and  the  olive, 
and  which,  in  point  of  utility,  is  numbered  with 
the  grain-bearing  plants,  and  with  honey,  all 
constituting  the  principal  food  of  the  nations  of 
antiquity  in  their  early  stages  of  civilization, 
must  poflsess  a  considerable  historical  interest. 
It  is  probable  that  the  pomegranate,  difiering 
from  the  stone  fruits,  travelled  from  the  West  to 
the  East.  Pliny  says  that  it  is  a  native  of  Car- 
thage, as  its  name  (puniea  granahim)  imports. 
Yet  as  it  is  found  wild  in  the  same  botanical  re- 
gions of  Europe,  that  Is^  in  countries  having  the 
same  temperature  as  the  northern  coasts  of 
Africa,  it  is  probably  indigenous  there  also.  It 
is  still  common  in  Barbary  (where,  according  to 
Shaw,  the  fruit  often  weighs  a  pound,  and  is 
three  or  four  inches  in  diameter),  in  the  south 
of  Franee,  in  Italy,  in  Spain,  and  throughout 
the  East.  The  Jews  employ  the  fruit  in  their 
rdigious  ceremonials ;  and  it  has  entered  into  the 
liesthen  mythology — ^for  in  the  isle  of  Euboea 
there  was  formerly  a  statue  of  Juno,  holding  in 
one  hand  a  sceptre,  and  in  the  other  a  pomegra- 
nate. 

The  single  flowering  sorts  may  be  raised  from 
•eed,  and  all  the  varieties  by  cuttings,  suckers, 
or  layers,  or  by  inoculation  or  grafting  on  the 
wild  sort.  The  tree  thrives  best  in  a  strong  rich 
•QfiL 

The  pomegranate  is  common  in  S3rria  and 
Palestine,  particularly  in  all  the  gurdens  of 
Akppo.  The  ripe  fruit  is  in  abundance  in  Au- 
gust, and  is  then  laid  up  for  a  winter  stock. 
There  are  three  sorts,  a  sour  kind,  a  moderately 
sweet  kind,  and  a  very  sweet  kind.  The  juice 
of  the  first  is  used  instead  of  verjuice,  or  the 
juice  of  the  unripe  grapes;  the  others  are  eaten 
at  table,  afrer  being  cut  open,  the  seeds  taken 
out,  strewed  with  sugar,  sprinkled  with  rose 
water,  and  served  up  on  little  plates.  The  pome- 
gnmateS)  on  account  of  their  round  and  graceful 
figure,  formed  a  frequent  ornament  on  the  chapi- 
ters of  the  building  of  the  temple.      ^^  And  Uie 


chapiters  upon  the  two  pillars  had  pomegranate? 
also  above,  over  against  the  net- work ;  and  the 
pomegranates  were  two  hundred,  in  rows  round 
about."  They  were  also  embroidered  upon  the 
hem  of  the  high-priest's  ephod.  A  wine  is 
sometimes  extracted  from  these  fruits,  and  pro- 
bably was  so  by  the  ancient  Jews,  as  may  be  in- 
ferred from  the  word  "  Gath  Rimmon,"  signify- 
ing the  press  of  pomegranates.  The  seeds,  ac- 
cording to  Russel,  constitute  an  important  culi- 
nary article  in  the  manu£u:ture  of  conserves  and 
syrups.  We  must  not  judge  of  the  pomegranate 
fh>m  the  stunted  specimens  to  be  found  in  this 
country.  In  warm  climates  it  grows  to  a  con- 
siderable size;  and  several  towns  and  places 
have  derived  the  name  of  Rimmon  fr'om  the 
abundance  or  excellence  of  this  tree.  The  bark 
has  been  used  in  dyeing ;  and  it  is  this  which 
gives  the  colour  to  yellow  Morocco  leather. 

Taa  Fio,  (ficus  caricaj .    Natural  order  Urti- 
cacece*    Pofy^iwUa  duBcia  of  Linnsus. 


Th«  Fig. 

The  fig  is  a  native  of  Asia,  Africa,  and  the 
south  of  Europe,  and  has  been  cultivated  from 
remote  antiquity  in  the  countries  surrounding 
the  Mediterranean,  where  it  forms  a  principal 
article  of  food  in  many  places.  The  stem  is  from 
fifteen  to  twenty-five  feet  high,  with  a  trunk 
sometimes  two  feet  in  diameter,  giving  out  a 
great  number  of  long,  twisted,  pliant  branches, 
which  are  grayish  and  rough  when  young  ;  the 
leaves  are  deciduous,  of  the  size  of  the  hand, 
having  three  to  five  rounded  lobes  ;  the  flowers 
are  very  small,  unisexual,  contained  in  great 
numbers  in  a  common  receptacle,  which  is  fleshy 
and  connivent  at  the  summit,  where  it  is  almost 
closed  by  a  series  of  little  teeth  ;  the  male 
flowers  occupy  the  superior  part  of  this  recepta- 
cle, and  the  female,  which  are  the  most  numer- 
ous, the  bottom,  and  all  the  remaining  part  of 
the  cavity ;  each  ovary  becomes  a  seed,  sur- 
rounded with  a  pulp,  which,  together  with  the 
receptacle,  forms  the  fruit.  The  fruit  is  soli- 
tary, generally  of  a  purplish  colour,  has  a  soft, 
sweet,  fragrant  pulp,  and  is  much  esteemed,  be- 
ing constantly  brought  upon  the  table,  during 
five  months  of  the  year,  in  the  south  of  Europe. 
Thegreater  part  of  the  flowers  prove  abortive,  both 
with  and  without  the  process  of  caprification. 
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This  pzooeas  is  performed  by  so^ending  by 
threads,  above  the  cultivated  figs,  braoches  of  the 
wild  ^gf  which  are  full  of  a  species  of  cynips. 
When  the  insect  has  become  winged,  it  quits  the 
wild  figs  and  penetrates  the  cultivated  ones,  for 
the  purpose  of  laying  its  eggs;  and  thus  it  ap- 
pears both  to  ensure  the  fructification  by  dis- 
perring  the  poUeo,  and  afWwards  to  hasten  the 
ripening  by  puncturing  the  pulp,  and  causing  a 
dispersion  or  circulation  of  the  nutritious  juices. 
In  France,  this  operation  is  imitated  by  inserting 
straws  dipped  in  olive  oil.  Many  of  the  French 
naturalists  are  of  opinion,  that  caprification  is  a 
very  unnecessary  process.  Oil  vw  terms  it  a  '*  tri- 
bute which  man  pays  to  ignorance  and  prejudice." 
In  many  countries  of  the  Levant,  he  says,  it  is 
not  now  performed,  nor  is  it  done  in  France^ 
Italy,  or  Spain.  Perhaps  it  may  tend  to  hastra 
in  some  degree  the  maturation  of  the  fruit;  but 
it  does  not  seem  to  be  essential  to  fecundation; 
nor,  indeed,  is  fecundation  itself  indispensably 
requisite  to  the  swelling  and  ripening  of  the 

fig. 

The  traditions  of  the  Greeks  carried  the  origin 
of  the  fig  back  to  the  remotest  antiquity.  It 
was  probably  known  to  the  people  of  the  East 
before  the  cerealia;  and  stood  in  the  same  rela- 
tion to  men  living  in  the  primitive  condition  of 
society,  as  the  banana  does  to  the  Indian  tribes 
of  South  America,  at  the  present  day.  With 
little  trouble  of  cultivation,  it  supplied  their 
principal  necessities;  and  offered,  not  an  article 
of  occasional  luxury,  but  of  constant  food, 
whether  in  a  fresh  or  a  dried  state.  As  we  pro- 
ceed to  a  more  advanced  period  of  the  history  of 
the  species^  we  still  find  the  fig  an  object  of  gen- 
eral attention.  The  want  of  blossom  on  the  fig- 
tree  was  considered  as  one  of  the  most  grievous 
calamities  by  the  Jews.  Cakes  of  figs  were  in- 
cluded in  the  presents  of  provisions  by  which 
the  widow  of  Nabal  appeased  the  wrath  of  David. 
In  Greece,  when  Lycuigus  decreed  that  the  Spartan 
men  should  dine  in  a  common  hall,  fiour,  wine, 
cheese,  and  figs  were  the  principal  contributions 
of  each  individual  to  the  general  stock.  The 
Athenians  considered  figs  an  article  of  such 
necessity  that  their  exportation  from  Attica  was 
prohibited.  Either  the  temptation  to  evade  this 
law  must  have  been  great,  or  it  must  have  been 
disliked;  for  the  name  which  distinguished  those 
who  informed  against  the  violators  of  the  law, 
compounded  frx)m  n/«o>,  a  fig,  and  ^«/wk,  to  shew, 
became  a  name  of  reproach,  firom  which  we  ob- 
tain our  word  sycophant.  As  used  by  our  older 
^Titers,  sycophant  means  a  tale-hearer;  and  the 
French  employ  the  word  to  designate  a  liar  and 
impostor  generaUy,  not  a  flatterer  merely.  At 
Rome  the  fig  was  carried  next  to  the  vine,  in  the 
processions  in  honour  of  Bacchus,  as  the  patron 
of  plenty  and  joy;  and  Bacchus  was  supposed 
to  have  derived  his  corpulency  and  vigour,  not 


from  the  vine,  but  from  the  fig.  AH  these  dr* 
cumstanoes  indicate  that  the  fig  contributed  vcrjr 
largely  to  the  8upp<»i;  of  man;  and  we  may  iw- 
sonably  account  for  this  finom  the  £Kility  with 
which  it  is  cultivated  in  climates  of  modente 
tempo^ure.  Like  the  cerealia,  it  i^petn  to 
flourish  in  a  very  conaderabls  range  of  lattts^; 
and  even  in  our  own  country  frequently  pro- 
duees  fine  fruit,  without  much  diffienlfy,  in  tlie 
open  air.  Yet  the  tree  is  not  generally  oohi- 
yated  except  in  very  fiivourable  attuatioos;  sad 
it  must  beld^  to  more  geuial  ^Umii^  to  reafiie 
the  ancient  description  of  peace  and  security, 
which  assigns  the  possession  of  these  best  Uev- 
ings  of  heaven  to  ''every  man  under  his  own 
fig  tree." 

The  double,  and,  in  some  climates^  the  treUe, 
crop  of  the  fig  tree,  b  one  of  the  most  cuiiaoB 
circumstances  belongii^  to  its  natozal  histofy, 
and  frirther  illustrates  the  value  attached  te  it 
in  the  countries  of  the  East.  It  offers  the  people 
fruit  through  a  considerable  portion  of  the  yesr. 
The  first  ripe  figs,  aco(»-ding  to  Dr  Siaw,  are 
called  boccdrey  and  come  to  maturity  about  the 
latter  end  of  June;  though,  like  other  trees,  they 
yield  afewripe  before  thefnU  seas(«.  Theee 
few  are  probably  of  inferior  value;  for  the  pro- 
phet Hosea  says,  ^I  found  Israel  like  gr^»es  in 
the  wilderness;  I  saw  your  &thers  as  the  first- 
ripe  in  the  ^g  treeat  harfirst  time."  Whoi the 
boccore  draws  near  to  perfection,  the  karoMiiie, 
or  summer  fig,  begins  to  be  formed.  This  is  the 
crop  which  is  dried.  When  the  kanoaoase  ripens 
in  Syria  and  Barbary  there  appears  a  third  crop, 
which  often  hangs  and  ripens  upon  the  tree  ifier 
the  leaves  are  shed. 

The  time  of  gathering  the  rnimnvf  fig  in  the 
Levant,  with  its  corresponding  procese  of  dryiif 
and  packing  for  the  European  market,  is  one  of 
considerable  bustle  and  activity.  The  piiiicipil 
seat  of  this  commerce  is  Smyrna. 

The  import  of  figs  to  Great  Britain  aloae, 
which  is  principally  from  Turkey,  amounts  to 
nine  hundred  tons  annually,  subject  to  a  duty 
of  £1  Is.  per  cwt.  Dry  figs  form,  alio,  a  reiy 
considerable  article  of  commerce  in  FroveIlc^ 
Italy,  and  Spun;  besides  affording,  as  in  the 
East,  a  chief  artide  of  sustenance  to  the  native 
population.  In  Spain  the  principal  exports  of 
dried  figs  are  from  theprovincesof  AndalosisiiHi 
Valencia;  though  the  firult  grows,  more  or  lees, 
in  every  province.  In  the  northern  pirts  of 
France  there  are  many  h%  gardens,  particnlady 
at  Aigenteuil. 

It  is  probable  that  if  the  fresh  tg  -wen  much 
esteemed  by  the  people  of  this  country,  the  tree 
would  be  more  extensively  cultivated  bare  in 
fiivourable  rituations,  audi  as  our  southern  cosit 

But  it  would  seem,  firom  our  old  writen^  and 
indeed  from  a  common  expression  even  of  the 
present  day,  that,  from  some  association  of  ideas, 
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the  fig  was  an  objeet  of  contempt.  ^^Figo  for 
thy  frknddiip,''  says  Pistol.  Steyens,  the  com- 
mentator on  Shakqieor,  thinks  that  the  *^fig  of 
Spain,"  mentioned  in  many  of  our  old  poets,  al- 
hided  ''to  the  custom  of  giving  poisoned  figs  to 
those  who  were  the  objects  of  Spanish  or  Italian 
reTenge;"  and  hence,  probably,  a  ynlgar  preju- 
dice against  the  fruit.  We  have,  however,  old 
trees  sdll  remaining  in  some  gardens,  which  bear 
good  crops.  These  are  generally  trained  against 
vails;  but  ^  trees  have  also  been  planted  as 
standards  here  with  success.  We  shall  mention 
a  few  instances  of  each  case. 

The  fig  tree  is  said  to  have  been  first  brought 
into  Kngjand,  in  1525,  by  Cardinal  Pole;  though 
probably  it  was  introduced  before,  both  by  the 
Romans  and  the  monks.  The  specimens  came 
from  Italy,  and  are  still  in  the  archbishop's  gar- 
dens at  Lmnbeth.  They  are  of  the  white  Mar- 
Kilks  kind,  and  bear  excellent  fruit.  In  the 
eoorse  of  their  long  existence,  they  have  attained 
a  tise  fiir  exceeding  the  standard  fig  tree  in  its 
■aftive  situations.  They  cover  a  space  of  fifty 
fcet  in  height,  and  forty  in  breadth.  The  trunk 
of  the  one  is  twenty-eight,  and  the  other  twenty- 
one  inches  in  drcnmference.  In  the  severe  winter 
of  1813-14,  those  v^ierable  trees  were  greatly 
iajved;  and,  in  consequence  of  the  injury,  it 
was  finmd  neeesnry  to  cut  the  principal  stems 
down  nearly  to  the  ground;  but  the  v^fetative 
powers  of  the  roots  remained  unimpaired,  and 
they  are  sfaoodng  up  with  great  vigour. 

In  the  gaiden  of  the  manor-house  at  Mitcham, 
which  was  formeriy  the  private  estate  of  aroh- 
biah^pCramBcr,  there  was  another  ^  tree  of  the 
isme  sort,  ^i^iieh  is  genendly  understood  to  have 
been  planted  by  that  prelate.  It  was  low,  com- 
pared with  the  trees  at  Lambeth,  but  had  a  thicker 
item.  It  was  destroyed  some  time  before  the 
(lose  of  the  last  oentniy . 

Another  celebrated  fig  tree  was  in  the  Dean's 
garden  at  Winchester.  It  bore  a  small  red  fig, 
tad  was  in  a  healthy  state  in  the  year  1757.  It 
was  iadoeed  in  a  wooden  firame,  which  had  a 
ghoB  door,  with  two  windows  on  each  side,  by 
«4iKh  the  sun  and  air  wne  admitted,  while  the 
fiMne  proteeted  it  fi^m  the  wind  and  rain.  On 
the  stone  wall  to  which  the  tree  was  nailed, 
there  were  several  inscriptions;  and,  among  the 
rest,  one  which  mentioned  that,  in  the  year  1628, 
King  James  I.  ^'tasted  the  fruit  of  this  tree  with 
great  pleasure."  That  tree  also  has  been  de- 
streyed. 

A  finr  yean  since,  there  was  a  fine  old  fig  tree 
at  the  back  of  a  house,  in  King  street,  Covent 
Garden.  The  trunk  hays  now  been  cut  down  to 
build  a  wall  where  it  grew;  but  dioots  are  spring- 
iag  up  fimn  the  root.  This  tree  was  doubtless 
one  of  the  Ckmtmi  garden;  which,  in  the  reign 
of  Eliay)eth,  bounded  the  Strand,  on  the  north, 
extending  firom  St  Martin's  lane  to  Drury  lane, 


these  two  lanes  being  the  only  approaches  to  the 
neighbouring  village  of  St  Giles. 

The  poeack  fig  tree  is  one  of  the  most  cele- 
brated in  this  country,  and  was  once  supposed  to 
have  been  the  first  of  the  white  MarseiDes  figs 
introduced  into  England.  The  tradition  is,  that 
it  was  brought  from  Aleppo  by  Dr  Pocock,  the 
celebrated  traveller,  and  planted  in  the  garden  of 
the  Regius  professor  of  Hebrew  at  Christ  Church, 
Oxford,  in  the  year  1648.  An  extract  from  a 
communication  by  Mr  William  Baxter,  curator 
of  the  Botanical  Garden  at  Oxford,  read  before 
the  Horticultural  Society  in  1819,  contains  the 
latest  history  of  this  tree.  It  received  consider- 
able damage  from  the  fire  that  happened  at  Christ 
Church  on  the  3rd  of  March,  1809:  till  that 
time,  the  large  trunk  mentioned  by  Dr  John 
Sibthorpe,  in  Martyn's  edition  of  Miller's  Gar- 
dener's Dictionary,  remained.  In  order  to  pre- 
serve it  from  the  injuries  of  the  weather,  this 
trunk  had  been  covered  with  lead;  but  at  the 
time  of  the  fire  the  lead  was.  stolen,  and,  soon 
after,  the  trunk  itself  decayed,  and  was  removed. 
The  tree  in  1819  was  in  a  very  flourishing  state. 
There  are  some  remains  of  the  old  trunk  to  be 
seen  a  few  inches  above  the  surface  of  the  ground. 
Hie  branches  then  growing  were  not  more  than 
eight  or  ten  yean  old;  but  those  in  the  middle 
of  the  tree  were  twenty-one  feet  high. 

It  is  probable  that  standard  fig  trees  were  for- 
merly much  more  common  in  this  country  than 
at  present.  Bradley,  an  old  writer  on  agricul- 
ture, mentions  an  ancient  fig  tree  at  Windsor, 
which  grew  in  a  gravel  pit,  and  bore  many 
bushels  every  year,  without  any  pains  being 
bestowed  upon  it. 

In  the  fourth  volume  of  the  Horticultural 
Transactions,  there  is  a  very  interesting  account, 
by  Mr  Sabine,  of  some  standard  fig  trees  in  the 
garden  of  a  cotti^  at  Compton,  near  Worthing, 
in  Sussex.  The  garden  in  which  they  stand 
slopes  gently  to  the  south,  is  protected  on  the 
north  by  a  thick  grove  of  apple  and  plum  trees, 
and  the  climate  is  very  mild.  ^'The  number  of 
the  fig  trees,"  says  Mr  Sabine,  "is  fourteen;  they 
occupy  the  principal  part  of  the  garden,  which 
is  very  small,  and  are  in  perfect  health;  their 
average  height  is  about  ten  feet;  and,  if  any  of 
the  larger  ones  were  detached,  they  would  cover 
a  space  of  twelve  feet  in  diameter.  Their  stems 
are  not  large :  the  plants  are  bushes  rether  than 
trees,  for  the  branches  spread  in  all  directions 
from  the  root.  These  are  propped  up  by  stakes, 
but  many  of  them  are  suffered  to  hang  near  the 
ground."  Mr  Kennard,  to  whom  they  belonged, 
informed  Mr  Sabine,  tlu^  though  the  quality 
varied,  there  always  was  a  crop;  that  the  figs 
began  to  ripen  in  the  end  of  August,  or  begin- 
ning of  September,  and  continued  during  Oc- 
tober; that  the  crop  was  generally  from  the  spring 
figs,  though  occadonally  a  few  of  the  autumn 


Digitized  by 


Google 


HISTORY  OP  THE  VEGETABLE  KINGDOM. 


ones  ripened;  that  he  manured  the  ground  every 
autumn;  and  that  he  pruned  as  little  as  poesible. 

In  the  neighbourhood  of  Worthing,  and  in- 
deed along  nearly  all  the  south-east  coast  of 
Sussex,  fig  trees  are  very  common  in  the  gardens. 
At  Tailing  (about  two  miles  from  Worthing) 
there  is  a  -remarkable  plantation  of  figs,  called 
by  the  inhabitants  of  that  village,  the  '^fig  gar- 
den." The  trees,  which  are  about  eighty  in 
number,  grow  luxuriantly  at  intervals  of  about 
twelve  feet,  on  the  sides  of  the  paths.  They 
are  about  fifteen  feet  high;  and  the  stems  are 
from  six  to  eleven  inches  in  diameter.  The 
people  to  whom  the  garden  belongs  know  nothing 
of  the  history  of  these  trees;  but  it  b  believed 
that  they  were  planted  about  fifty  years  ago. 

With  the  requisite  degree  of  care,  figs  maybe 
readily  obtained  in  this  country  in  a  hot-house; 
but  they  require  a  mode  of  cultivation  so  peculiar, 
that  if  it  is  wished  to  procure  them  in  perfection 
they  ought  to  be  cultivated  along  with  no  other 
fruit,  and  then  two  or  three  crops  may  be 
gathered. 

Figs  may  be  propagated  in  all  the  modes  usual 
with  other  fruit  trees.  The  most  improved 
method  is  by  layers  or  cuttings,  which  come 
into  bearing  the  second,  and  even  the  first  year. 

The  ^g  tree,  as  already  stated,  is  distinguished 
from  almost  aU  others  by  the  extraordinary  pro- 
perty of  producing  two  crops  of  fruit  in  the  same 
year  on  distinct  shoots,  in  climates  congenial  to  its 
growth.  The  shoots  formed  by  the  first  or  spring 
sap,  put  forth  figs  at  every  eye,  as  soon  as  the  sap 
begins  to  flow  again  in  July  and  August  These 
figs,which  form  the  second  crop  of  the  year,  ripen 
in  their  native  climate  during  the  course  of  the 
autumn;  but  rarely  if  ever  come  to  perfection  in 
England,  where,  though  they  cover  the  branches 
in  great  abundance  at  the  end  of  that  season, 
they  perish  and  fidl  ofi^  with  the  first  severe  frosts 
of  winter.  The  shoots  formed  by  the  second 
flow  of  sap  commonly  called  midsummer  shoots, 
put  forth  figs  in  like  maimer  at  every  eye,  but 
not  until  the  first  flow  of  sap  in  the  following 
spring.  These  last  mentioned  figs,  which  form 
the  first  crop  of  each  year,  ripen  in  warmer 
climates  during  the  month  of  June  and  July, 
but  not  in  this  country  before  September  or  Oc- 
tober. In  warmer  climates  indeed  very  little 
attention  b  given  to  this  first  crop,  because  the 
midsummer  shoots  on  which  it  b  borne  are 
commonly  in  proportion  only  of  one  to  six  or 
eight  in  length,  when  compared  with  the  shoots 
of  the  spring,  which  produce  the  second  crop, 
and  the  crop  itself  is  always  small  in  the  same 
proportion;  but  in  England  it  b  the  reverse,  as 
no  care  or  skill  of  the  gardener  can  ever  insure 
a  second  crop  of  ripe  figs  in  the  open  air. 

Thb  Olive  (^olea  EuropoBaJ,  Natural  family 
oleinm;  diandriay  tnonogyniay  Linnsus.  The 
olive  b  a  low  branching  evergreen  tree,  in  height 


from  twenty  to  thirty  feet,  with  stiiF  i 
dark-green  or  bluish  leaves.     The  flov 
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produced  in  small  axillary  bunches,  from  wood 
of  the  former  year,  and  appear  in  June,  Jolj} 
and  August.  The  fruit  b  a  berried  drupe  of  to 
oblong  spheroidal  form,  the  fleshy  part  hard  and 
tluck,  at  first  of  a  yellowish  green  colour,  but 
becoming  black  when  ripe.  The  tree  b  supposed 
to  have  been  ori^nally  a  native  of  Greece ;  but 
it  is  now  naturalized  in  the  south  of  Fnmoe, 
Italy,  and  Spain,  where  it  has  been  extensiTelj 
cultivated  for  an  unknown  length  of  time,  for 
the  oil  expressed  from  its  fruit.  The  tree  attaiits 
an  incredible  age.  Near  Femi,  in  the  Tab  of 
the  cascade  of  Marmora,  b  a  plantation,  above 
two  miles  in  extent,  of  very  old  trees,  and  sap- 
posed  to  be  the  same  plants  mentioned  by  Plinj 
as  growing  there  in  the  first  century  of  the  Chxv- 
tian  era. 

The  young  olive  bears  fruit  at  two  years  old; 
in  six  years  it  begins  to  repay  the  expense  of 
cultivation,  even  if  the  ground  b  not  otherwise 
cropped.  After  that  period,  in  good  yeai^  the 
produce  b  the  surest  source  of  wealth  to  the 
farmer.  A  common  saying  in  Italy  is,  ^  if  yoa 
want  to  leave  a  lasting  inheritance  to  your  chil- 
dren's children,  plant  an  olive."  There  is  an 
old  olive  tree,  says  a  recent  traveller,  near  Gcri- 
comio,  which  last  year  (I8I9)  yielded  two  hun- 
dred and  forty  Englbh  quarts  of  oil;  yet  its 
trunk  b  quite  hollow,  and  its  empty  shell  seems 
to  have  barely  enough  hold  on  the  ground  to  s^ 
cure  it  against  the  mountidn  storm. 

There  b  something  peculiariy  mild  and  gxBce- 
ful  in  the  appearance  of  the  olive  tree,  even  apart 
from  its  assocbtions.  The  leaves  bear  some  re- 
semblance to  those  of  the  willow,  only  they  are 
more  soft  and  delicate.  The  flowers  are  as  ddi- 
cate  as  the  leaves.      At  first  they  are  of  a  pak 
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unnpe  oure  is  usea  an  a  picKie.  r  or  uus  pur- 
pose they  are  steeped  in  an  alkaline  solution,  to 
fxtnct  a  pari  of  their  bitter;  they  are  next 
walked  in  pore  water,  and  afterwards  preserved 
in  salt  and  water,  to  which  fennel,  or  some  aro- 
matic, is  sometimes  added. 

Hie  wild  oliye  is  found  indigenous  in  Syria, 
Gieeoe,  and  Africa,  on  the  lower  slopes  of  the 
Allss.  The  cultivated  one  grows  spontaneously 
in  many  parts  of  Syria,  and  is  easily  reared  in 
an  pirts  of  the  shores  of  the  Levant  that  are  not 
apt  to  be  visited  by  frosty  winds.  Where  olives 
aboiuid  they  give  much  beauty  to  the  landscape. 
*'Tbe  beautiful  plain  of  Athens,  as  seen  toward 
the  north-west  from  Mount  Hymettus,  appears 
entirely  covered  vrith  olive  trees,"  Tuscany, 
the  sooth  of  France,  and  the  plains  of  Spain,  are 
the  places  of  Europe  in  which  the  olive  was 
fint  cultivated.  The  Tuscans  were  the  first  who 
exported  olive  oil  laigely,  and  thus  it  has  ob- 
tained the  name  of  Florence  oil ;  but  the  purest 
is  said  to  be  obtained  from  about  Aix  in  France. 

The  particular  departments  of  France  in  which 
the  olive  is  moat  auccessfully  cultivated  are  those 
of  the  Mouths  of  the  Rhone,  of  the  Yar,  of  the 
Gaid,  and  some  others ;  but  it  does  not  ripen  its 
fruit  to  the  north-west  of  a  line  drawn  from  the 
Pyienees,  near  Narbonne,  to  the  foot  of  the  little 
St  Bemsvd*  in  tiie  Alpa ;  or  in  that  part  of 
Fiance  which  may  be  considered  as  forming  a 
portion  of  the  basin  of  the  Mediterranean,  and 
vhieh  is  endoeed  between  that  sea  and  the  moun- 
tains of  Cevennes  and  the  Alps. 

The  proper  time  for  gathering  olives  for  the 
press  is  the  eve  of  maturity.  If  delayed  too 
W)  the  next  crop  is  prevented,  and  the  tree  is 
prodnctive  only  in  the  alternate  years.  At  Aix, 
where  the  olive  harvest  takes  place  early  in  No- 
vember, it  is  annual :  in  Languedoc,  Spain,  and 
Italy,  where  it  is  delayed  till  December  or  Janu- 
«7f  It  is  in  alternate  years.  The  quality  of  the 
^  also,  depends  upon  the  gathering  of  the  fruit 
in  the  ixti  stage  of  its  maturity.  It  should  be 
ccitfoUy  plucked  by  the  hand ;  and  the  whole 
•wrest  completed,  if  possible,  in  a  day.  To 
cvDooct  the  mucilage,  and  allow  the  water  to 
evaporate,  it  is  spread  out,  during  two  or  three 
^ya,  in  beds  three  inches  deep.  The  oil  mill  is 
ample.  The  fruit  is  reduced  to  a  pulp,  put  into 
^b  of  coarse  linen,  or  feather-grass,  and  sub- 
jected to  pressure.    The  oil  first  expressed  is  the 


rest.  The  oil  of  the  kernel  is  said  to  injure 
i  of  the  frnit,  and  cause  it  to  become  sooner 
icid.  The  growth  of  olives  and  the  manu&c- 
e  of  the  oil  ofier  a  considerable  employment  to 
ny  of  the  inhabitants  of  France  and  Italy, 
e  importation  of  olive  oil  into  Great  Britain 
ounted,  in  1827,  to  about  four  thousand  five 
ndred  tons,  paying  a  duty  of  eight  guineas 
ton. 

rhe  olive  grows  in  England,  though,  in  the 
Doverity  of  our  winters,  it  changes  its  character. 
In  the  south  it  is  an  evergreen ;  but  in  England 
it  loses  its  leaves.  Indeed,  it  needs  protection 
even  in  the  mildest  winters ;  and  it  is  only  in 
the  very  warmest  summers  that  it  wiU  produce 
fruit  a  littie,  which  does  not  ripen,  and  is  of  very 
slight  flavour.  It  appears  to  have  been  culti- 
vated in  the  botanic  garden  of  Oxford  in  1648. 
In  Devonshire  some  trees  have  stood  the  open 
air  for  many  years.  Some  trees,  planted  against 
a  warm  wall  at  Camden  house,  near  Kensington, 
succeeded  so  as,  in  1719,  to  produce  fruit  fit  for 
pickling. 

In  ancient  times,  especially,  the  olive  was  a 
tree  held  in  the  greatest  veneration,  for  then  the 
oil  was  employed  in  pouring  out  libations  to  the 
gods ;  while  the  branches  formed  the  wreaths  of 
the  victors  at  the  Olympic  Grames.  It  was  also 
used  in  lubricating  the  human  body.  Some  of 
the  traditions  say  that  it  was  brought  out  of 
Egypt  to  Athens  by  Cecrops ;  while  others  affirm 
that  Hercules  introduced  it  to  Greece  on  his  re- 
turn from  his  expeditions;  that  he  planted  it 
upon  Mount  Olympus,  and  set  the  first  example 
of  its  use  in  the  games.  The  Greeks  had  a  pretty 
and  instructive  fable  in  their  mythology  on  the 
^gin  of  the  olive.  They  said  that  Neptune, 
having  a  dispute  with  Minerva  as  to  the  name 
of  the  city  of  Athens,  it  was  decided  by  the  gods 
that  the  deity  who  gave  the  best  present  to  man- 
kind should  have  the  privilege  in  dispute.  Nep- 
tune struck  the  shore,  out  of  which  sprung  a 
horse;  but  Minerva  produced  an  olive  tree.  The 
goddess  had  the  triumph ;  for  it  was  adjudged 
that  peace,  of  which  the  olive  is  the  symbol,  was 
infinitely  better  than  war,  to  which  the  horse 
was  considered  as  belonging,  and  typifying. 
Even  in  the  sacred  history,  the  olive  is  invested 
with  more  honour  than  any  other  tree.  The 
patriarch  Noah  had  sent  out  a  dove  firom  the  ark, 
but  she  returned  without  any  token  of  hope. 
Then  "  he  stayed  yet  other  seven  days,  and  again 
he  sent  forth  the  dove  out  of  the  ark ;  and  the 
dove  came  to  him  in  the  evening,  and,  lo,  in  her 
mouth  was  an  olive  branch'plucked  off:  so  Noah 
knew  that  the  waters  were  abated  from  the 
earth." 

The  veneration  for  the  olive,  and  also  the 
great  duration  of  the  tree,  appears  from  the  his- 
tory of  one  in  the  Acropolis  at  Athens.  Dr 
Clarke  has  this  passage  in  his  Travels,  in  speak- 
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ing  of  the  temple  of  Pandroeos:  '<  Within  this 
building,  so  late  as  the  second  century,  was  pre- 
served the  oUve  irte  mentioned  by  Apollodorus, 
which  was  said  to  be  as  old  as  the  foundation  of 
the  citadel.  Stuart  supposed  it  to  have  stood 
in  the  portico  of  the  tem^  of  Pandrosus  (called 
by  him  the  Pandroeeum)  from  the  circumstance 
of  the  air  necessary  for  its  support,  which  could 
here  be  admitted  between  the  caryatides ;  but  in- 
stances of  trees,  that  have  been  preserved  to  a 
very  great  age,  within  the  interior  of  an  edifiee 
inclosed  by  walls,  may  be  adduced." 

The  province  of  Suae,  in  Morooeo,  produces 
great  abundance  of  olive  oil,  which  is  stated  to 
be  equal  in  quality  to  the  beet  Florence  oil,  when 
it  is  expressed  from  the  fruit  before  it  becomes 
quite  ripe.  Mr  Jackson,  in  his  Account  of  the 
Empire  of  Morocco,  mentions  a  curious  circum- 
stance regarding  an  extensive  plantation  of  olive 
trees  in  the  neighbourhood  of  Messa,  which  in- 
dicates the  great  facility  with  which  thb  tree 
may  be  propagated.  Being  struck  with  the 
whimsical  arrangement  of  this  large  plantation, 
he  inquired  the  cause  of  their  being  so  arranged, 
which  was  thus  explained :  ^^  I  learnt  from  the 
viceroy's  aide-de-camp,  who  attended  me,  that 
one  of  the  kings  of  the  dynasty  of  Saddia,  being 
on  his  journey  to  Soudan,  encamped  here  with 
his  army ;  that  the  pegs  with  which  the  cavalry 
picketed  their  horses  were  cut  from  the  olive 
trees  in  the  neighbouriiood ;  and  that  these  pegs 
being  left  in  the  ground,  on  account  of  some  sud- 
den cause  of  the  departure  of  Uie  army,  the  olive 
trees  in  question  sprung  up  from  them.  I  con- 
fess, while  I  acknowledge  the  ingenuity  of  the 
idea  (for  the  disposition  of  the  trees  exactly  re- 
sembled the  arrangement  of  cavalry  in  an  ea- 
oampment),  I  treated  it  as  fkbulous.  Some  time 
afterwards,  however,  the  following  circumstance 
occurred,  which  induced  me  to  think  the  story 
was  not  only  plausible,  but  very  credible.  Hav- 
ing occasion  to  send  lor  some  plants  for  a  garden 
which  I  had  at  Agadeer,  or  Santa  Omz,  the 
foulah  (gardener)  brought,  amongst  other  tMngs, 
a  few  bits  of  wood,  without  any  roots  or  leaf, 
about  eighteen  inches  long,  and  three  in  circum- 
ference, which  he  with  a  large  stone  knocked 
into  the  ground.  Seeing  the  fellow  thus  em- 
ployed, I  asked  him  what  he  meant  by  trifling 
in  that  way?  *  I  am  not  trifling,'  said  he,  *  but 
planting  your  pomegranate  trees.'  I  began  to 
take  them  out  of  the  ground ;  but  some  persons 
who  were  near  assuring  me  that  it  was  the  mode 
in  wldch  they  were  always  planted,  and  that 
they  would  (with  the  blessing  of  God)  take  root 
and  shoot  forth  leaves  the  next  year,  I  was  at 
length  prevailed  on  to  leave  a  few  in  the  ground, 
merely  for  experiment ;  and  they  certainly  did 
take  root,  and  were  in  a  fair  way  of  becoming 
good  trees  when  I  left  Santa  Cruz." 

The  olive  will  grow  luxuriantly  in  a  strong 


clayey  richly  manured  soil;  but  will  not  be  so 
prolific  as  in  a  dry,  calcareous,  schistous,  sandy, 
or  rocky  situation,  which  ought  to  be  imitited 
in  some  degree  in  the  green  house.  The  mode 
of  propagation  is  generally  from  sacken,  which 
arise  abundantly  from  the  roots  of  the  old  trees. 
In  pruning,  the  object  is  to  have  a  regular  dis- 
tribution of  wood  of  the  former  year  from  the 
axils  of  the  leaves,  of  which  the  flowers  spiiog 
out.  When  shoots  of  three  or  more  years  sre 
shortened  for  this  purpose,  they  do  not  produce 
blossoms ;  but  wood  of  the  preoediDg  or  current 
year  may  be  shortened,  and  the  shoots  proceeding 
from  them  will  produce  blossoms  in  due  coune. 
In  the  olive  countries  the  varieties  are  nesriy 
as  numerous  as  those  of  the  grape  or  fig.  The 
French  describe  between  thirty  and  forty  sorts. 
The  following  are  found  in  the  English  nurse- 
ries:— 

The  Commoii. 
Large  leaved. 
Bn>ad  leaved. 
Iron  ooloored. 
Twitted  leaved. 
Box  leaired. 

Besides  the  extensive  consumpt  of  olive  6il 
in  the  countries  where  it  is  produced,  there  is 
an  annual  exportation  to  a  great  amount  In 
1831,  four  millions,  one  hundred  and  fifiy-«ght 
thousand  gallons,  were  imported  into  Great  Bri- 
tain, nearly  one-half  of  which  was  retained  for 
home  consumption. 

The  following  intereating  details  of  the  olire 
trade  were  communicated  to  the  library  of  Kb- 
tertaining  Knowledge  by  a  gentleman  long  va- 
dent  on  the  spot. 

"All  that  part  of  Italy  which  may  be  oalkd 
the  heel  of  the  boot,  b  little  else  than  one  con- 
tinuous olive  grove.  It  forms  an  extreme  pomt 
of  the  Neapolitan  kingdom,  and  is  divided  into 
two  provinces,  viz.  Ban  and  Lecoe,  or  La  Tew 
d'Otranto.  Its  principal  ports  are  Ban,  Brin- 
did  (the  ancient  Brundusinm),  Otanto,  GalH- 
poll  (now  the  most  important  of  them  all),  and 
Taranto(theancientTarentum).  Starting  from 
Gallipoli,  as  I  have  often  done,  and  travellingto 
the  Cape  Santa  Maria  di  Leuca,  or  to  Twantcs 
or  to  Lecce,  a  very  large  city,  and  the  capital  of 
one  of  the  provinces,  you  literally  are  scawely 
ever  ten  minutes  out  of  the  shade  of  olive  treea. 
The  slight  cultrration  of  grain,  &Cn  which  is 
not  nearly  enough  for  the  consumption  of  that 
district^  is  carried  on  in  the  midst  of  olive  groves. 
Before  and  behmd  you,  on  hill  or  in  hollow,  you 
see  scarcely  any  thhig  but  o/»r«<t.  Ihavestwd 
on  the  terrace  of  an  old  baronial  castle  ^ 
town  of  Parabita,  and  seen  the  olive  grove  sj^ead 
around  me  on  every  side  for  many  xnilea,  Iik*  * 
dull  sea  of  leaves.  Though  so  mudi  P<f  *^ 
associated  with  this  emblem  of  peace,  the  W 
itself  is  certainly  neither  picturesque  nor  poetic; 
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and  davelHiig  through  them  for  such  a  length  of 
time,  with  scarcely  any  other  object  to  relieve 
the  eye,  is  exoessiyely  monotonous  and  tedious. 
Starting  again  from  the  city  of  Lecoe  to  Otranto, 
or  to  Brindisi,  you  have  olive  groves  nearly  the 
whofe  of  the  way;  or  going  on  from  Lecce  to 
Ban,  with  short  interruptions  at  the  mountains 
of  Ortoni  and  one  or  two  other  places,  your  road 
lies  through  the  same  continuous  plantation  of 
oKfes.  The  soil  of  these  districts  is  very  stony, 
and  waved  into  hills  of  slight  elevation.  It  is 
io  00  part  remote  from  the  sea,  whose  contiguity 
is  certainly  fiavourable  to  the  growth  of  this  valu- 
able tree.  Though  the  long  summer  heats,  and 
fibe  sirocco  blowing  from  Africa,  are  most  op- 
pnaave  at  morning,  mid-day,  and  evening,  the 
nairow  neck  of  land  is  generally  refreshed  by 
breeses  from  the  open  Mediterranean,  or  tha 
Adnatic,  or  the  Gulf  of  Taronto.  These  im- 
manse  olive  groves  bear  every  year ;  but  it  b  a 
weQ  known  £act  here,  as  in  the  south  of  Spain, 
Gneee,and  all  the  other  oil  countries  I  have 
▼iaited,  that  they  never  produce  the  same,  or  any 
tMig  like  the  same,  quantity  of  fruit  two  years 
following.  They  have  what  the  people  there 
eall  a ' at  0 no*  or  a  * buan*mmata '  and  a  * cattiva 
amata,*  or  agood  year  and  a  bad  one,  and  this, 
in  ordinary  cases,  in  regular  alternation;  the 
groves  bearing  a  bad  <vop  thia  year,  bearing  a 
good  one  the  next,  and  those  highly  productive 
thia  year  being  proportionably  less  productive 
the  next  year. 

''I  could  not  aseertain  the  precise  time  at 
^which  they  cease  to  bear ;  but  I  have  seen  abun- 
dance of  fine  fruit  taken  from  trees  whose  trunks 
were  sadly  hollowed,  and  seemed  altogether  sap- 
ieaB,and  which  were  known  to  have  beoi  planted 
accntnry  and  a  half  before  the  time  of  my  ob- 
■ervation.  I  believe,  however,  that  after  a  hun- 
dred years  the  tree  requires  manure  and  more 
attention,  and  graduaDy  decreases  in  its  power 
of  prodnetion.  As  the  whole  wealth  of  the 
coantiy  oonaists  in  olives  and  oil,  and  as  all 
bands  are  employed  or  interested  in  this  branch 
of  agriculture,  it  is  amusingly  curious  to  observe 
iriiat  frequent  allusions  are  made  to  it  in  the 
popular  parlance.  A  man  who  is  in  a  gay  hu- 
moor  is  said  to  be  ^  as  merry  as  if  he  had  la 
^m^mmata,*  or  the  good  year  of  olives,  and  so 
on  with  the  reverse,  vfhen  a  man  is  in  a  bad  hu- 
nKmr.  An  improvident  person,  who  dies  and 
kavea  his  £unOy  badly  provided  for,  is  said  to 
bare  left  'mi'tfrttft^  di  of/heti  imMn*  (afbrtune 
of  olive  trees  past  bearing) ;  or  they  say  he  has 
conaomed  all  the  buone  annate  (good  years),  and 
bequeathed  the  bad  ones. 

"The  oil  throughout  these  two  provinces, 
where  the  soil  and  cultivation  vary  but  very 
jHtle,  is  much  the  some  at  its  production ;  but 
its  quality  is  very  considerably  influenced  by  the 
"mature  of  the  wells  or  cisterns  where  it  may  be 


preserved  aflerwards.  It  is  carried  to  Trani, 
Barletta,  Ban,  Molo  di  Ban,  Molfetta,  Giove- 
nazza,  Brindisi,  Otranto,  Taranto,  and  some 
other  sea-ports;  but  its  great  dep^  for  some 
ages  has  been  the  town  of  Gallipoli,  which  gives 
its  name  to  the  oil  imported  in  such  great  quan- 
tities by  the  English,  French,  Americans,  and 
other  nations,  though,  in  &ot,  that  oil  is  not  pro- 
duced exclusively  in  the  country  of  Gallipoli, 
but  throughout  the  two  provinces  I  have  de- 
scribed. 

**  (jralliiM)li  owes  this  very  advantageous  pre- 
ference not  merely  to  its  port,  which,  though 
bad  enough  (as  I  have  occasion  to  remember, 
having  once  been  nearly  driven  from  my  anchor- 
age upon  some  saw-like  rocks),  is  infinitely  bet- 
ter and  more  accessible  than  any  of  the  others ; 
but  to  the  quality  of  the  rock  on  which  the 
town  is  built.  This  rock  is  a  small  island,  which 
is  united  to  the  main  land  by  a  bridge,  and  en- 
tirely covered  by  the  city,  whose  walls  follow 
the  shape  of  the  low  clifis,  uid  rise  on  all  sides 
perpendicular  from  the  sea. 

'^  This  solid  compact  base  is  easily  excavated ; 
and  in  oavems  thus  constructed  oil  clarifies 
sooner,  and  keeps  without  rancidity  much  longer, 
than  in  any  other  place.  Hence  numerous  oil- 
houses  are  established  at  Grallipoli,  and  a  very 
considerable  portion  of  the  rock  is  cut  into  cis- 
terns. A  Ckdlipolitan  oil-warehouse  generally 
occupies  the  ground-floor  of  a  dwelling  house, 
and  has  a  low  arched  roof.  Some  are  more  ex- 
tensive ;  but  on  an  average  they  are  about  thirty 
feet  squju<e.  In  the  stone  floor  you  see  four, 
six,  or  more  holes,  which  are  circular,  about  two 
feet  in  diameter,  and  like  the  mouths  of  wells. 
Each  of  these  holes  gives  access  to  a  separate  cis- 
tema  beneath  your  feet;  and  when  the  oil  is 
poured  into  them,  care  is  taken  not  to  mix  dif- 
ferent qualities  or  oils  at  difiterent  stages  in  the 
same  reservoir.  One  cistern  is  set  apart  for 
*  oglio  m&atOy  or  oil  that  is  not  clarified,  another 
for  pure  oil  of  the  season,  another  for  old  oil,  &c. 
I  have  seen  oil  that  had  thus  been  preserved  for 
seven  years  in  a  perfect  state,  or,  as  the  Gallipoli 
merchants'  documoits  have  it,  *  ckiaro,  giaUo^  e 
lampaifOei  words  which  I  can  never  forget,  for 
during  some  months  I  must  have  heard  them  at 
least  a  hundred  times  a  day.  I  alao  many  times 
verified  the  feet,  that  the  mosfo,  or  oil,  in  its  tur- 
bid state,  whidi  arrived  almost  as  black  and 
thick  as  pitch,  soon  became  bright  and  yellow  in 
these  excellent  reservoirs  without  any  help  ftova 
man. 

"  All  the  oil,  whatever  may  be  its  quality,  b 
brought  to  the  magazine  in  sheep  or  goat  skins, 
which  are  generally  carried  on  mules,  there  being 
but  few  strcuUt  ratabile^  or  roads,  fit  for  wheeled 
carriages  in  these  parts.  In  a  good  year,  and  at 
the  proper  season,  I  have  counted,  in  the  course 
of  an  afternoon's  ride,  as  many  as  a  hundred 
2  z 
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mules  returning  from  Gallipoli,  where  they  had 
been  to  deposit  their  unctuous  burdens,  to  dif- 
ferent towns  and  villages  in  the  Terra  d'Otranto, 
or  the  more  distant  province  of  Ban.  The 
quantity  of  oil  required  may  be  conceived  when 
I  state,  that  at  one  time  (in  the  year  1816)  I 
saw  nine  English,  three  American,  two  French, 
and  six  Grenoese  vessels  (not  to  mention  some 
small  craft  from  the  Adriatic),  all  waiting  in  the 
port  of  Gallipoli  for  entire  or  partial  cargoes  .of 
it.  When  the  oil  is  to  be  shipped  it  is  drawn 
off  from  the  eisteme  into  uteriy  or  skins,  and  so 
carried  on  men's  shoulders  down  to  a  small  house 
on  the  sea  shore.  In  that  house  there  is  a  large 
open  badn,  capable  of  containing  a  given  quan- 
tity, and  of  measuring  the  liquid,  and  into  that 
the  porters  empty  their  skins  as  they  arrive.  A 
tube  communicates  from  the  basin  to  a  large 
cock  at  the  outside  of  the  house.  When  the 
basin  is  full,  well  made  casks  of  various  sizes,  for 
the  convenience  of  stowage,  are  placed  under  the 
cock,  which  is  then  turned,  and  the  casks  are 
filled.  As  the  casks  are  closed  up  by  the  cooper, 
the  porters  roll  them  down  to  the  brink  of  the 
sea,' where  the  sailors  secure  several  of  them  to- 
gether with  a  rope,  and  taking  the  end  of  the 
cord  into  the  boat,  they  row  off  to  the  vessel, 
towing  the  oil  casks  through  the  water  after 
them. 

*'  Each  porter  being  able  to  carry  but  a  small 
quantity  at  a  time,  the  number  of  men  and  boys 
employed  to  load  a  ship  is  very  considerable ; 
and  as  these  are  an  active  fine  limbed  set  of  fel- 
lows, going  with  their  legs  and  arms  entirely 
bare,  and  running  up  and  down  and  crossing 
each  other  with  their  oil  skins,  on  their  way  to 
and  from  the  town,  with  great  rapidity,  and  as 
they  delight  in  singing  as  they  work,  and  more- 
over, frequently  sing  very  well  in  parts  and  con- 
cert, the  scene  presented  on  such  occasions  is  often 
very  animating  and  pleasing. 

"  The  hilarity  of  the  Gallipolitans  when  I  first 
became  acquainted  with  them,  might  have  been 
heightened  by  an  agreeable  contrast,  for  it  was 
shortly  after  the  fall  of  Bonaparte,  whose  system, 
whatever  good  parts  of  it  may  have  done  in  the 
rest  of  Italy,  was  certainly  most  ruinous  to  the 
provinces  of  Lecce  and  Bari.  Unable  to  export 
or  to  find  any  market  for  their  produce,  the  pro- 
prietors in  many  parts  of  those  provinces  let  the 
olives  lie  and  rot  upon  the  ground.  For  some 
years,  indeed,  the  price  of  oil  scarcely  paid  the 
cost  of  its  preparation,  to  say  nothing  of  trans- 
port and  other  necessary  expenses.  During  the 
continental  system  the  b^  ^chtaro^  giaUoy  e 
IcmpanU*  oil  was  sold  at  Gallipoli  for  eight  Nea- 
politan ducats  the  salma;*  in  1816  and  1817  it 
found  a  ready  market  at  from  sixty  to  seventy 
ducats  per  Mima  ! 

*  The  lalmft  if  equal  to  42|  English  gallons. 


'^  Those  who,  during  the  evil  time,  had  pene- 
tration enough  to  foresee  better  days,  and  that 
a  system  opposed  to  the  general  commercial  pros- 
perity of  Europe  could  not  last,  and  who  had  at 
the  same  time  money  enough  for  such  objects 
by  annuaUy  making  th«|r  oil  as  usual,  and  by 
buying  up  the  oil  of  others  at  the  low  current 
prices  of  the  day,  realized  enormous  profits  when 
peace  threw  open  the  port  of  Gallipoli,  and  ships 
of  all  nations  flocked  thither  as  before. 

^  I  have  been  in  no  part  of  Europe  where  the 
benefits  resulting  from  the  peace  were  so  Imwd 
and  tangible  as  here.  At  the  end  of  1816  these 
provinces  had  already  partially  recovered;  those 
proprietors  whom  the  war  had  left  in  debt  were 
gradually  paying  off  their  obligations;  those 
groves  which  had  been  almost  abandoned  were 
again  looked  to  as  a  source  of  wealth,  and  the 
poor  peasantry  were  restored  to  their  andent 
employment.  In  1818  the  improvement  was 
much  fiirther  advanced ;  and  though,  since  Uiat 
period,  owing  to  the  increased  use  of  gas,  the  ex- 
tended cultivation  of  n^  for  oil,  and  variow 
other  circumstances,  the  olive  oil  shipped  at  Gal- 
lipoli and  other  ports  has  declined  considerably 
in  price  and  somewhat  in  quantity,  it  may  still 
be  held  as  a  valuable  product ;  and  Lecce  and 
Bari,  in  regard  to  the  condition  of  the  rest  of  the 
kingdom  they  belong  to,  may  be  considered  m 
two  prosperous  provinces. 

"  The  olives  of  which  the  Gallipoli  oU  is  made 
are  never  gathered,  but  allowed  to  drop  in  their 
maturity  from  the  tree  on  the  ground,  where 
they  are  picked  up  chiefly  by  women  and  chil- 
dren, and  carried  to  the  mill. 

'*  The  machinery  employed  in  expresaog  the 
oil  is  of  the  rudest  kind,  and  no  doubt  numerow 
improvements  might  be  introduced,  not  only  into 
this  branch,  but  into  that  of  cultivating  the  olin 
tree.  The  peasantry,  however,  and  in  the  king- 
dom of  Naples  those  who  stand  higher  in  the 
scale  of  fortune  and  rank,  are  too  often  but  boon 
in  intellect,  are  obstinate  in  their  attadmient  to 
old  practices,  and  are  apt,  when  any  of  these  are 
reprehended,  to  stop  discussion  by  saying,  ^Fac- 
cio  come/aceva  la  bmm'anima  di  mio  padre,  e  do 
basta'  (I  do  as  my  father,  of  blessed  memoiy, 
did  before  me,  and  that  is  enough). 

"  The  poor  people  of  the  country  make  culi- 
nary uses  of  the  same  oil  that  is  exported,  and 
which  in  England  is  only  used  in  manu&ctuies 
or  burnt  in  lamps ;  but  in  the  houses  of  the 
gentry  I  have  often  tasted  oil  prepared  with  tdok 
care,  which  was  truly  delicious,  being  equal  to 
that  of  Sorrento,  Vico,  and  Massa,  or  even  to  the 
best  oils  of  Tuscany  or  Provence.** 

The  ulea  fragrant  is  highly  odoriferons,  both 
in  the  leaves  and  blossoms,  and  on  this  accoont 
is  much  esteemed  in  China,  where  the  leaves  are 
used  to  adulterate  and  flavour  tea. 
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CHAP.  XXXVII. 
TROPICA!.  pRmrs* 

Tm  TAiusnn),  (  Tamarindus  IndicaJ .     Nat. 
ord.  Leffiamtwtg,  Linn.  Mtmodelphia  triandria. 


The  Tiauutod. 


TTic  Dame  is  of  Arabic  origin,  Tamar-kindtf, 
Tids  tree  is  a  natiye  of  Arabia  and  Egypt,  and 
of  the  East  and  West  Indies.  It  is  a  large, 
^rcidiiig,  and  beautifdl  tree;  the  leaves  are 
iktopUy  pinnate,  composed  of  sixteen  or  eigh- 
teen pairs  of  sessile  leaflets;  half  an  inch  only  in 
length,  and  one-dxth  of  an  inch  broad;  of  a 
bright  green  colour,  downy,  oblong,  entire,  and 
oirtose.  The  flowers  are  in  loose  bunches  of  five 
or  six,  which  come  ont  from  the  sides  of  the 
Jamchea:  the  calyx  is  of  a  straw  yellow  colour, 
ud  deciduous;  the  petals  are  also  yellowish,  and 
twitifuDy  Tari^^ated  with  red  veins :  the  fila- 
iBc&ta  are  purplish,  bearing  incumbent  brownish 
nthen.  The  pods  are  thick,  compressed,  and 
rf  a  dull  brown  colour  when  lipe;  those  from 
the  West  Indies  from  two  to  ^y^  inches  long, 
*ith  two,  three,  or  four  seeds ;  those  from  the 
Kaat  Indies  are  twice  as  long,  and  contain 
five,  atz,  or  seven  seeds :  the  seeds  in  both  are 
^angiilar,  shining,  and  lodged  in  a  dark  pulpy 
^^*^,  which  is  the  edible  part  of  the  fruit.  In 
^  West  Indies  the  pods  are  gathered  in  June, 
Jttly,  and  August,  when  frilly  ripe;  and  the  fruit 
J>^  freed  from  the  shelly  fragments  is  placed 
"» l«yen  in  a  cask,  and  boiling  sjrmp  poured 
0^  it  tin  the  cask  b  filled;  thus  the  syrup  per- 
'ides  every  part  quite  down  to  the  bottom; 
^^  oool  the  cask  b  headed  or  closed  in,  and 
^  ttm  fit  for  sale.  The  East  India  tamarinds 
ve  darker  coloured,  and  drier,  and  are  said  to  be 
P'^^'ved  without  any  addition  of  syrup.  Ta- 
^•'inda  are  inodorous,  but  they  have  a  sharp, 
P^'^^trating^  and  agreeable  acid  taste,  softened  by 
» tweetiah  one.  The 'acid  is  chiefly  the  citric. 
The  pulp  is  frequently  employed  in  medicine;  it 
18  eooling,  and  gently  laxative,  and  b  peculiarly 
V^^*^  in  fevers  and  inflammatory  diseases. 


The  tamarind  tree  is  both  useful  and  highly 
ornamental  in  those  countries  where  it  grows, 
and  where  its  cool  shade  b  nearly  as  much  prized 
as  its  fruit.  In  this  climate  the  plants  thrive 
best  in  a  peat  or  loamy  soil,  and  root  under  a 
glass  in  sand.  They  rarely  blossom  here  in  our 
confined  hot-houses. 

About  forty  tons  of  tamarinds  are  annually 
imported  into  Great  Britain. 

Prickly  Pbar,  (caOus.)  The  cacti  form  a 
natural  fitmily  of  peculiar  plants.  They  belong 
to  the  ioosandria  monoffynia  of  the  Linnsan  ar- 
rangement. Under  the  name  of  cactus,  Theo- 
phrastus  describes  a  spiney  plant  used  as  food, 
which  grew  in  Sicily.  The  family  consbts  of 
succulent  plants,  of  perennial  duration ;  gen- 
erally without  leaves,  and  having  the  stem  or 
branches  jointed.  They  are  for  the  most  part 
armed  with  spines  in  bundles,  with  which,  in 
many  species,  bristles  are  intermixed.  These 
bundles  of  spines  are  placed  on  the  top  of  the 
tubercles,  on  the  smaller  melon  thistle,  which 
is  tuberded  all  over,  and  produces  its  flowers  be- 
tween the  tubercles.  In  the  great  melon  thistle 
the  spines  are  ranged  in  a  single  row  on  the  ridge 
of  ten  ribs.  These  are  of  an  ovate  or  globular 
form.  Those  on  the  torch  thbtle,  on  the  con- 
trary, are  slender,  rise  up  high,  and  are  jointed 
and  branched.  Many  of  them  are  almost  cylin- 
drical, with  from  five  to  ten  shallow  ribs ;  some, 
however,  are  square  or  three  cornered. 

The  structure  of  the  creeping  cereuses  is  the 
same  with  these,  except  that  the  stems  are  weak 
and  cannot  support  themselves;  they  therefore 
seek  support  from  trees,  and  throw  out  roots 
from  the  stem  like  ivy.  In  the  Indian  figs  the 
branches  are  jointed,  and  flattened  like  the  sole 
of  a  shoe.  The  bundles  of  spines  or  bristles  are 
scattered  over  the  surface,  and  the  flowers  are  pro- 
duced from  the  edge  of  the  extreme  branches. 
The  leaves  are  alternate,  flat,  and  thick,  the 
prickles  are  large  and  stifl;  and  come  out  in 
bundles  on  the  stalk  and  branches,  chiefly  at  the 
axib.  The  flowers  spring  firom  the  axUs  also, 
several  together.  In  this  species,  and  in  the 
Indian  fig,  the  flowers  are  piteher-shaped.  In 
the  other  species  they  are  sub-cylindrical,  and 
longer;  in  phyllanthus  very  long.  The  fruit  in 
some  of  the  sorts  b  small,  like  currants;  but  in 
most  it  b  larger,  and  shaped  like  a  fig,  whence 
their  name  of  Indian  ^g. 

The  Turk's  Cap,  or  Melon  Thistle,  (eadus 
melocactus.J  This  species  appears  like  a  large 
flesh  green  melon,  with  deep  ribs,  the  elevations 
set  all  over  with  knots  of  strong  sharp  thorns. 
When  divided  through  the  middle  the  inside  is 
found  to  be  a  soft,  green,  fleshy  substance,  very 
full  of  moisture.  The  flowers  and  fruit  are 
produced  in  circles  round  the  upper  part  of  the 
cap.  Some  of  those  which  have  been  brought 
to  England  have  been  more  than  a  yard  in  cir- 
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cumference,  and  two  feet  and  a  half  high,  in- 
cluding the  cap.    But  in  the  West  Indies  there 


135. 


The  Melon  TUttle. 

are  plants  nearly  twice  this  mxe,  Linncus  re- 
marks that  this  plant  resemhles  a  hedgehog  in 
its  form  and  spines,  and  on  the  top  has  a  discoid, 
convex,  yillous  hody,  from  which  the  flowers 
proceed. 

These  plants  grow  out  from  the  steep  rocky 
mountain  sides  in  the  wanner  parts  of  America, 
where  they  seem  to  he  thrust  out  of  the  aper- 
tures of  the  rocks^  having  apparently  little  earth 
to  support  them;  their  roots  shooting  down  the 
fissures  to  a  considerable  depth,  so  that  it  is 
troublesome  to  get  the  plants  up.  As  they  de- 
light in  such  rocky  places,  they  seldom  live  long 
when  transplanted  into  a  better  soil.  In  times 
of  great  drought  the  cattle  repair  to  the  barren 
rocks  where  these  plants  grow,  rip  them  up  with 
their  horns,  tear  off  the  outside  skin,  and  greedily 
devour  all  the  fleshy  moist  part.  The  fruit  is 
frequently  eaten  by  the  inhabitants  of  the  West 
Indies.  It  is  about  three  quarters  of  an  inch  in 
length,  of  a  taper  form,  drawing  to  a  point  at 
the  bottom,  but  blunt  at  the  top.  The  taste  is 
an  agreeable  add. 

C  repandus  has  a  fr\iit  about  the  size  and 
shape  of  a  Beigamot  pear,  having  many  soil 
spines  in  the  skin.  The  outside  is  a  pale  yellow, 
the  inside  reaty  white,  friU  of  pulp,  having  a 
great  number  of  small  black  seeds  lodged  in  it. 
It  frequently  flowers  in  July;  and  in  warm  sea- 
sons will  perfect  its  fruit,  which  has  very  little 
flavour  in  this  country,  but  is  frequently  served 
up  at  table  in  the  West  Indian  islands. 

The  NiGHT-FLOwERDfo  Cactus,  (e.  grandi- 
fiorusy)  as  its  name  implies,  produces  flowers  of 
great  beauty  and  sweetness;  they  are  very  evanes- 
cent, however,  like  most  of  their  kind,  enduring 
at  the  most  for  not  more  than  six  hours.  They 
begin  to  open  between  seven  and  eight  o'clock 
in  the  evening,  are  ftiUy  blown  by  eleven,  and 
by  three  or  four  in  the  morning  they  &de  and 
hang  down  quite  decayed,  never  opening  again 
when  once  closed.  Dming  their  short  continu- 
ance there  is  scarcely  any  flower  of  greater  beauty. 


or  that  makes  a  more  magnificent  appearanoe; 
for  the  calyx  of  the  flower,  when  open,  is  nearly 
a  foot  in  diameter,  the  inside  of  which  bemg  of 
a  splendid  yellow  colour,  appears  like  the  ibjb 
of  a  bright  star:  the  outdde  is  of  a  dark  brown; 
the  petals  being  of  a  pure  white,  add  to  the  los- 
tre.  The  vast  numbo*  of  recurved  stamens  sur- 
rounding the  style  in  the  centre  of  the  flower, 
make  a  fine  appearanoe,  while  the  delicious  odoor 
scents  the  air  to  a  connderable  distance.  Few 
plants  are  more  deserving  of  a  place  in  the  hot- 
house than  this,  especially  as  by  training  it 
against  the  wall  it  occupies  little  room.  The 
usual  season  of  its  flowering  is  in  July ;  and  when 
the  plants  are  large,  many  flowers  will  bbw  the 
same  night,  and  there  will  be  a  succession  for 
several  nights  together.  Sometimes  finom  six  to 
ten  flowers  open  on  the  same  plant  in  one  m^t, 
thus  exhibiting  a  most  magnificent  ^pearance 
by  candle  light.  In  this  country  the  fi^t  never 
forms. 

Another  species,  the  flagelli/ormis,  produces  a 
greater  number  of  flowers  than  the  preoediDg. 
They  blow  in  May,  or  even  earlier,  in  mild  sea- 
sons. The  petals  are  of  a  delicate  pink  colour, 
both  outside  and  inside;  their  petals  are  not  so 
numerous  as  in  the  other  species,  while  the  tube 
of  the  flower  is  longer.  These  flowers  remiin 
open  for  three  or  four  days,  provided  there  ii 
not  too  much  warmth;  fruit  sometimes  succeeds 
the  flowers,  but  seldom  ripens.  This  qpecies  has 
slender  trailing  branches. 

The  SnuwBER&T  Pear,  f c.  triamffulaHt,J 
bears  the  best  flavoured  fruit  of  any  of  the  femily. 
It  is  sweetish,  slightly  acid,  pleasant,  and  cool* 
ing.  In  Martinique,  and  the  other  West  Ind» 
islands  where  it  is  cultivated,  it  is  much  es- 
teemed. 

The  Indian  Fig,  Ccactug  OpmtiaJ  a  natire  of 
the  country  of  the  Opuntiani,  whose  chief  town 
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was  Opus,  in  the  vicinity  of  Phocia^  though  ISke 
others  of  the  same  fimiily,  a  native  of  Ameries 
also,  b  now  found  growing  wild  on  the  sides  of  the 
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roads  between  Rome  and  Naples,  and  other  parts 
of  Italy,  and  even  in  the  Valais;  Gerarde  says  it 
WM  brought  from  Virginia  into  England,  and 
Collmson  had  it  from  Newfoundland.  It  was 
frnitcd  in  Scotland  in  a  stove,  by  Justice,  in  1750, 
md  recently  by  Braddoch,  near  London,  in  the 
opoi  air.  This  active  horticulturist  having  eaten 
with  pleasure  of  the  prickly  pear  in  "Vliginia, 
was  desirous  of  cultivating  it  here.  He  recol- 
lected that  the  plant  in  its  wild  state  delighted 
in  a  dry  soil,  amongst  rocks,  near  the  skirts  of 
the  sonny  sides  of  the  forests,  and  having  heard 
tlut  it  would  stand  the  open  air  in  this  country, 
bepLmted  it  in  acompost,  prepared  for  the  purpose, 
ins  sheltered  situation  exposed  to  the  sun.  '*The 
first  plant,"  says  he,  "that  I  turned  out,  has 
fired  in  the  open  ground  of  this  country  for  six 
or  seven  years,  during  which  period  it  has  ex- 
perienced one  exceeding  hard  winter,  and  several 
trying  springs;  and  in  all,  except  the  two  first 
yesrs,  it  has  never  fiuled  to  ripen  its  fruit  and 
seeds,  90  that  it  may  now  be  considered  decidedly 
acclimated.  The  compost  which  I  used  is  as 
follows:  One  half  is  carbonate  of  lime,  for  which 
ilme  rabbish  firom  buildings  will  answer;  the  re- 
maining half  consists  of  equal  portions  of  Lon- 
don day,  and  peat  earth,  having  the  acid  neu- 
tralized by  barilla;  these  are  intimately  blended 
3Dd  sifted.  One  square  yard  of  this  compost  I 
coDodve  to  be  sufficient  for  one  plant,  which 
ourtbe  placed  in  the  middle  of  a  small  artificial 
hillock,  raised  eighteen  inches  above  the  surfiuse 
of  the  ground,  which  ground  should  be  rendered 
perfectly  dry,  if  not  naturally  so  by  under  drain- 
ing.  Neither  the  leaves,  flowers,  or  fruit,  should 
erer  be  suffered  to  touch  the  ground;  but  they 
dioold,  as  constantly  as  they  are  produced,  be 
kept  firom  the  earth  by  placing  stones,  pebbles, 
ffints,  or  bricks  under  them,  in  imitation  of  ar- 
tificial rock  work. 

The  Indian  fig  is  very  common  in  Jamaica, 
^  on  it  feed  the  wild  sort  of  cochineal  insect. 
The  fiuit  b  large,  and  of  a  deep  purple  colour, 
aad  when  eaten  stains  the  urine  of  a  blood-red 
hue. 

Tbb  Cactus  Tuna  is  used  as  a  hedge  plant  in 
Spain,  South  America,  and  the  West  Indies. 
When  the  island  of  St  Christopher  was  to  be 
<^dcd  between  the  English  and  the  French, 
three  rows  of  the  tuna  wero  jdanted  by  common 
consent  between  the  boundaries.  Sir  J.  £.  Smith 
reniarks,  that  the  stamens  of  the  flower  are  very 
imtahle,and  that  if  a  feather  be  drawn  through 
them,  in  two  or  three  seconds  they  begin  to  lie 
down  gently  on  one  nde,  and  in  a  short  time 
hwome  recumbent  at  the  bottom  of  the  flower. 

Thi  CocHiifKAL  Fio,  Ce,  cochinelliferayj  is  the 
•pecies  on  whidi  the  cochineal  insect  chiefly  feeds, 
M»d  is  selected  because  it  is  least  annoying  by  its 
prickles.  This  insect,  however,  does  not  confine 
itself  entirely  to  the  cacti,  but  feeds  on  other 


succulent  plants.  This  species  produce  an  edible 
fruit  larger  than  that  of  the  opuntia:  on  the  top 
of  the  fiuit  there  grows  a  red  flower;  this,  when 
the  finit  is  ripe,  falls  down  on  the  top  of  it,  and 
covers  it,  so  that  no  rain  or  dew  can  wet  the  in- 
side. A  day  or  two  after,  the  flower  being  scorched 
up  by  the  heat  of  the  sun,  the  finit  opens  wide, 
and  the  inside  appears  fall  of  small  red  insects. 
The  Indians,  when  they  peroeive  the  fruit  open, 
spread  a  large  linen  cloth,  and  then  with  sticks 
shake  the  plant  to  disturb  the  insect,  so  that 
they  take  wing  to  begone;  but  keep  hovering 
over  the  plant  till  fi-om  the  heat  they  fall  down 
dead  on  the  cloth,  where  the  Indians  let  them 
remain  two  or  three  days  till  they  are  dry.  The 
cochineal  plants  are  called  by  the  Spaniards  toona; 
and  they  are  planted  in  the  country  about  Gua- 
timala,  Chiape,  and  Guaxaca,  in  the  kingdom  of 
Mexico.  The  difference  of  quality  in  the  co- 
chineal, depends  entirely  on  the  plants  on  which 
the  insects  feed.  The  prickly  pear,  so  abundant 
in  Jamaica,  is  covered  with  the  insects;  but  not 
having  their  proper  food,  they  are  in  general  di- 
minutive, and  have  very  little  red  tincture  in 
their  bodies.  The  delicate  red  coloured  juice  of 
the  fruit  is  the  natural  food  of  the  insect.  Its 
exuvise  and  animal  salts  are,  from  the  minute- 
ness of  its  body,  inseparable  firom  the  essential 
principles  of  the  dye,  and  tend  to  diminish  some- 
what the  brilliancy  of  the  colour.  On  this  ac- 
count attempts  have  been  made  to  obtain  the 
inspissated  juice  of  the  plant  directly  from 
itsdf. 

Thb  Pinb  Apple,  (hromelia.J  The  natural 
fiimily  bromeU  belongs  to  the  second  division 
of  plants,  or  ihe  monocotyledons;  and  we  have 
reserved  a  description  of  it  to  this  place,  merely 
as  it  comes  under  the  general  denomination  of 
pulpy  fruits. 

This  fruit  is  somewhat  of  the  shape  and  ex- 
ternal form  of  the  cone  of  the  pine  tree,  hence 
its  name  of  pine  apple.  It  is  without  doubt  the 
most  delicious  of  ail  known  fruits,  and  yet  it 
has  not  been  known  in  Europe  above  two  cen- 
turies; nor  is  it  more  than  half  that  period  that 
its  cultivation  has  been  practised  in  Britain. 

It  is  doubtful  to  what  quarter  of  the  globe  we 
were  first  indebted  for  this  firuit.  The  earliest 
exchanges  of  tropical  plants  that  took  place  be- 
tween the  Portuguese  in  the  East,  and  the  Span- 
iards in  the  West,  have  not  been  recorded  with 
perfect  accuracy,  so  that  we  are  not  absolutely 
certain  that  the  pine  apple  may  not  be  a  native 
of  some  parts  of  Asia,  and  even  of  Africa,  as 
well  as  of  America.  That  it  is  a  native  of  the 
West  is  certain,  however,  as  all  the  varieties, 
except  some  of  the  trivial  ones  arising  firom  cul- 
tivation, are  found  wild  on  the  continent  or  the 
islands  of  that  quarter  of  the  world. 

The  bromelias  have  been  variously  described; 
some  having  formed  them  into  three  or  four  dis- 
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tinct  genera,  and  others  considered  them  as  on!  j 
species  of  one.  In  the  horhis  ITewensis,  in  the 
formation  of  which  the  very  hest  aniJiorities 
have  heen  consulted,  six  species  are  enumerated; 
and,  with  the  exception  of  the  bromslia  kumilis 
(dwarf,)  they  are  all  there  represented  as  heing 
natives  either  of  South  America  or  the  West 
Indies.  Only  one  of  the  species  is  of  any  value 
in  cultivation,  the  others  being  merely  wild 
plants.  The  cultivated  species  is  the  ananas ; 
the  others  are  the  pinguiny  or  broad-leaved;  the 
karatay  or  upright-leaved;  the  tongue-leaved,  the 
red-breasted,  and  the  dwarf. 

In  the  form  and  combination  of  their  leaves, 
all  the  bromelias  have  some  resemblance  to  each 
other,  and  also  to  the  aloe;  but  the  only  species 
in  which  the  seeds  are  united  into  one  fleshy  and 
esculent  strobile  or  pine,  is  the  ananas. 

The  pinffuin  species  have  the  leaves  very  short 
and  strong  about  the  root,  and  their  edges  are 
armed  with  strong  crooked  spines.  The  fruits 
are  detached;  each  about  the  size  of  a  walnut. 
The  pulp  is  sweet,  but  it  is  at  the  same  time  so 
sharp  as  to  be  absolutely  corrosive.  A  tuft  of 
leaves  growing  above  the  fruit  makes  the  pinguin 
look  something  like  the  pine  apple,  when  seen 
at  a  distance;  but  the  detached  fruit  soon  dis- 
tinguishes it  upon  a  closer  inspection.  Though 
not  edible,  the  pinguin  is  not  without  its  use. 
It  grows  readily  and  abundantly  in  the  West 
Indies,  both  on  the  fertile  savannahs  and  the 
mountains.  It  is  hardy,  and  is  formidable  with 
its  spines,  and  thus  it  answers  well  for  hedges. 
The  fibres  of  the  leaves  too,  are  very  tough  and 
strong;  and,  when  freed  from  the  pulpy  matter, 
they  are  made  into  ropes.  A  small  portion  of 
the  juice  mixed  with  water,  forms  a  very  cooling 
draught;  and  some  of  the  varieties,  which  grow 
so  plentifully  about  Campeachy  that  it  is  hardly 
possible  to  move  amongst  them,  have  their  fruit 
in  clusters,  and  are  not  unpalatable. 

The  karata  grows  in  woods,  under  trees,  both 
in  the  West  Indies  and  on  the  continent  of 
America.  The  leaves  are  six  or  seven  feet  long; 
the  fruit  of  an  oval  form,  and  from  two  to  three 
hundred  in  number  upon  a  single  plant.  Before 
it  is  ripe  the  fruit  is  sour  and  acrid,  but  when 
ripe  it  is  not  unpleasant.  Until  the  fruit  is  ripe 
it  is  defended  by  the  spines  of  the  leaves,  so  as 
to  be  quite  secure  against  injury. 

The  tongue-leaved,  the  red-branched,  and  the 
dwarf,  are  smaller  species.  The  first  and  second 
very  much  resemble  some  of  the  species  of  aloe 
in  their  forms,  and  are  found  in  most  of  the 
West  India  islands. 

The  anancu  or  pine  apple,  properly  so  called, 
when  of  a  good  sort  and  healthy,  is  accounted  the 
best,  at  least  the  most  luscious,  fruit  that  this  coun- 
try produces;  and,  with  carefiilcultivation,isequal 
in  quality  to  that  of  places  where  it  is  a  native. 
It  b  said  even  to  be  superior,  because  the  English 


gardeners  may,  by  skilful  treatment  and  choice 
of  sorts,  more  than  make  up  for  the  want  of  son 
and  the  deficiency  of  natural  temperature. 

It  has  been  said  that  the  pine  apple  was  brought 
from  Brazil,  first  to  the  West  Indies,  and  thence 
to  the  East;  but  the  evidence  is  not  complete. 
It  was  known  in  Holland  some  time  before  its 
introduction  into  thb  country;  and  even  about 
its  introduction  here  there  are  some  disputes. 
The  picture  of  king  Charles  II.,  with  his  gar- 
dener presenting  him  with  a  pine,  said  to  be  the 
first  grown  in  England,  is  rejected  by  the  better 
informed  authorities;  and  the  pine,  if  ever  SDch 
a  fruit  was  offered  to  that  monarch,  is  suppoeed 
to  have  been  brought  from  Holland,  or  the  pine 
to  have  been  presented,  and  the  picture  drawn, 
before  his  return  to  this  country.  Mr  Bentinck, 
the  ancestor  of  the  duke  of  Portland,  is,  accord- 
ing to  the  best  accounts,  supposed  to  have  first 
introduced  and  cultivated  the  pine  in  the  year 
1690;  and  this  is  rendered  the  more  likely,  from 
the  fact  that  he  was  previously  acquainted  with 
the  fruit  in  Holland.  And  yet  the  cultiration 
of  the  pine  had  made  so  little  progress  in  England 
a  quarter  of  a  century  later,  that  lady  Mary 
Wortley  Montagu,  on  her  journey  to  Constan- 
tinople in  1716,  remarks  the  circumstance  of  pine 
apples  being  served  up  in  the  dessert,  at  the 
Electoral  table  at  Hanover,  as  a  thing  she  had 
never  before  seen  or  heard  of. 

Pine  apples  have  been  grown  in  this  country 
of  an  extraordinary  size.  One  of  the  New  Pro- 
vidence kind,  that  weighed  nine  pounds,  four 
ounces,  was  presented  to  his  lilajesty  in  Jane, 
1820,  by  John  Edwards,  Esq.,  of  Rheola,  Glam- 
organshire, where  it  was  grown.  In  July,  1821, 
another  Providence  pine  is  mentioned,  in  the 
Transactions  of  the  Horticultural  Society,  to 
have  weighed  ten  pounds  eight  ounces:  it  was 
grown  by  Mr  Buchan,  gardener  to  Lord  Cawdor, 
at  Stackpool  Court,  Pembrokeshire.  It  was  ten 
inches  and  a  half  high,  exclusive  of  the  crown 
and  stalk,  and  twenty-two  inches  in  drcomfer- 
ence.  From  the  extraordinary  size  and  beanty 
of  the  fruit,  it  was  thought  proper  by  the  Fel- 
lows of  the  Horticultural  Society  to  present  it 
to  his  Migesty,  which  was  accordingly  done; 
and  it  was  served  up  in  the  dessert  at  the  rojal 
table  at  the  Coronation  banquet.  Mr  Bu^an 
raised  three  other  pines  of  extraordinary  weight 
in  the  same  season :  one  weighed  ten  pounds  six 
ounces;  another,  ten  pounds  two  ounces;  and  a 
third,  nine  pounds  eight  ounces;  makiqg  the 
total  weight  of  the  four,  forty  pounds  eij^t 
ounces. 

In  the  Indian  Archipelago,  and  in  China,  an 
extraordinary,  monstrous  state  of  the  pine  apple 
is  sometimes  seen,  called  the  many-headed  pine. 
It  is  caused  by  the  plant  producing  branches 
bearing  fruit  at  each  point;  where,  under  conunon 
dxcumstancesy  it  produces  single  flowers.    There 
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oe  qtecimens  of  this  kind  in  the  library  and 
garden  of  the  Horticultural  Society  of  London. 

Ab  the  pine  plant  is  a  triennial,  bearing  fruit 
once  only,  unlike  the  peach,  and  Tine,  and  other 
fruit-betting  plants,  its  propagation,  rearing,  and 
fhiiting,  are  necessarily  all  carried  on  in  eyery 
garden  where  it  is  cultivated.  Its  culture  gen- 
(laDy  commences  in  a  common  hot-bed  friune, 
heated  by  dung.  At  the  end  of  a  period  varying 
from  six  to  nine  months,  it  is  removed  to  a  larger 
framed  hot-bed  or  pit,  generally  called  a  succes- 
90D  bed,  or  house;  and  after  remaining  there 
from  eight  to  twelve  months,  according  to  cir- 
ciUDstanoea,  it  is  removed  to  its  final  destination, 
the  fruiting  bed,  pit,  or  house.  Here  it  shows  its 
frait,  which  conUnues  in  a  growing  state  during 
a  period  varying  from  six  to  twelve  months,  ac- 
Mfding  to  ^  variety  grown,  and  mode  of  cul- 
ture; and  finaUy  ripens  its  fruit  and  dies,  leaving 
the  crown  or  terminal  shoot  of  the  fruit,  and 
one  or  more  suckers  or  side  shoots  as  successors. 
Tke  production  of  a  single  pine  apple  requires 
a  eourae  of  exotic  culture,  varying  from  eighteen 
monthfl  to  three  years,  and  generally  not  less 
I^Mii  two  years.  The  pine  is  generally  grown 
|a  pots;  and  as  it  requires  a  high  temperature 
in  addition  to  the  heated  air  of  the  hot-house,  it 
itpIoDged  into  a  bed  of  hot  fermenting  bark  or 
dosg.  A  rich  sandy  loam  is  the  fittest  soil 
fwit 

Tin  GuAVA,  (pndimm.)  This  genus  of  tro- 
pMsl  fruits  belongs  to  the  natural  fSEunily  m^- 
'•Mi^  and  to  tiie  ieo&andria  mcnogynia  of  Lin- 


Itet  are  seven  or  eight  species  of  the  guava 
b»wn  to  botanists;  some  natives  of  Asia,  and 
<<fcw»  of  tropical  America. 

"^  ta^  gmavoy  (psidinm  pyriforum)  is  the 
I>c8t,  and  also  the  most  abundant  in  the  West 
lilies.  When  wild,  the  white  guava  is  a  shrub 
»^tber  than  a  tree,  as  it  seldom  exceeds  eight  or 
w»  feet  in  height;  but,  when  introduced  into 
svdens,  it  attains  the  dxe  of  an  ordinary  apple- 
tree,  with  a  trunk  about  six  feet  high,  and  dx 
mebea  in  diameter.  The  wood  is  very  hard  and 
tongh;  the  leaves  are  from  two  to  three  inches 
J«ng,  and  grow  in  pairs  opposite  each  other;  the 
flower  is  white,  and  has  a  very  agreeable  flavour; 
^  fiTiit  is  rather  bigger  than  a  hen's  egg,  of  a 
wlpbureous  yellow,  very  smooth,  and  has  a  pe- 
"disr  smell;  it  is  covered  with  a  rind  of  some 
thidoiess,  within  which  are  the  seeds,  contained 
in  a  pulp  without  any  shell.  The  pulp  is  flesh- 
wJonred,  sweet,  aromatic,  uid  very  grateful  to 
^  palate.  It  is  used  as  a  dessert  firuit,  and  also 
pwaenred  with  sugar;  and  guava  jeUy  is  esteemed 
^  of  the  finest  conserves  that  come  from  the 
west  Indies.  By  proper  culture  it  may  be 
fcpoQ^t  to  be  a  large  and  handsome  tree;  but 
^hcn  wild,  it  remains  shrubby,  and  overruns  the 
land. 


The  red  guava  (pndium  pomiferumy)  is  a 
much  larger  tree  than  the  white;  the  trunJc  often 
attaining  the  height  of  twenty  feet.  On  poor 
soils,  however,  it  is  apt  to  be  rugged  and  ehrubby. 
The  leaves  are  of  a  light  green ;  Uie  flowers  white ; 
the  fruit  shaped  like  a  pomegranate,  and  having 
an  agreeable  odour  when  ripe.  As  a  frnit,  how- 
ever, many  of  the  authorities  represent  it  as 
being  very  much  inferior  to  the  white  guava; 
but  it  is  probable  that  they  have  found  it  in  the 
wild  state,  for  it  appears  to  be  much  improved 
by  culture. 

The  mountain  guava,  found  in  the  woods  of 
Jamaica,  is  not  much  esteemed  as  a  fruit  tree; 
but  it  grows  to  a  lai^  size;  the  wood  is  of  a 
beautiM  dark  colour,  finely  curled,  easily  worked, 
susceptible  of  a  high  polish,  and  therefore  much 
valued  as  a  timber  tree. 

In  a  paper  read  to  the  Horticultural  Society, 
Mr  Cattley,  of  Bamet,  gives  an  account  of  a 
previously  undescribed  species  of  guava.  The 
firuit  b  nearly  spherical,  of  a  fine  deep  daret 
colour,  growing  at  the  insertion  of  the  leaves, 
and  contains  from  twenty  to  thirty  seeds,  in- 
closed in  a  pulp,  which  is  sweet,  and  slightly 
add.  Independently  of  the  value  aQd  beauty 
of  the  firuit,  this  is  a  highly  omapnental  plant, 
may  be  propagated  firedy  by  cuttings,  apd  bears 
at  tiie  age  of  eighteen  months.  It  is  uuderstood 
to  have  come  from  South  America,  and  has  an 
external  texture  resembling  the  fig :  its  internal 
consistence  and  flavour  bear  a  considerable  resem- 
blance to  those  of  the  strawberry.  With  proper 
treatment,  it  is  one  of  the  most  free  growing  of 
all  the  tropical  fruits. 

This  guava,  which  has  received  the  name  of 
psidium  eatileyanum^  promises  to  become  a  very 
valuable  addition  to  stone  fruits;  and,  both  for 
its  appearance  and  its  flavour,  merits  attention. 
There  is  a  specimen  in  one  of  the  hot-houses 
bdonging  to  the  Horticultural  Society,  which  is 
a  thriving  and  degant  tree.  It  is  about  ten  feet 
high,  and  trained  something  in  the  fan  shape, 
till  ihe  outside  branches  have  a  width  of  sixteen 
feet.  The  bark  of  the  tree  is  of  a  soft  ash  colour, 
with  a  very  slight  trace  of  brown,  and  smooth, 
but  not  glossy.  The  leaves  are  beautiful  and 
vigorous,  the  blossoms  abundant.  That  the  fruit 
would,  properly  managed,  come  to  the  same  ma- 
turity in  the  average  of  situations  in  this  country, 
as  in  those  places  of  which  it  is  a  native,  there 
cannot  be  the  least  doubt;  and  it  has  this  advan- 
tage over  most  other  firu}t  trees,  whether  indi- 
genous or  exotic,  that  it  produces  two  crops  in 
the  year. 

Thb  Akee,  (blighim  sapida.J  Octandria 
mancffynia  of  Linn. 

This  is  a  native  of  Guinea,  from  whence  it 
was  carried  to  Jamaica  by  Captain  Bligh  in 
1793.  It  has  grown  well  in  the  West  Indies, 
and  is  there  much  esteemed  as  a  fruit.    It  was 
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introduced  into  England  in  1793.  The  leaves  of 
the  akee  are  something  similar  to  those  of  the 
ash :  the  flowers  are  small  and  white,  and  are 
produced  in  hranched  spikes.  The  fruit  is  oh- 
long,  ribbed,  and  compressed  in  the  middle,  of  a 
dull  orange  colour,  and  contains  several  large 
seeds,  to  the  end  of  which  is  attached  a  rich 
and  slightly  acid  ariUus  (the  outer  coat  of  a  seed 
lightly  attached  to  it),  which  is  the  part  eaten. 

The  Neoro  Peachy  or  Edible  Peach.  The 
tree  on  which  the  negro  peach  is  produced  is 
very  handsome,  with  lanceolate  leaves,  resem- 
bling those  of  the  orange.  The  flowers  are 
white,  and  grow  closely  clustered  in  little  round 
heads,  like  those  of  the  American  button  wood, 
so  common  in  shrubberies.  The  tree  has  flowered 
in  the  gardens  of  the  Horticultural  Society,  but 
has  not  borne  fruit  in  this  country.  The  fruit 
is  about  the  size  of  an  ordinary  peach,  but  very 
different  in  colour  and  qualities.  Externally 
and  internally  it  is  brown,  of  varying  shades : 
its  form  is  irregular,  and  the  whole  surface 
covered  with  tubercles.  About  one-third  of  the 
diameter  in  the  centre  consists  of  a  very  Arm 
and  somewhat  dry  pulp,  of  a  flavour  resembling 
an  apple.  Between  that  and  the  rind,  the  pulp 
is  of  softer  consistency,  full  of  seeds  and  fibres, 
and  has  a  flavour  resembling  the  strawberry. 

Monkey's  Bread  {Adatisonia  digitaia).  This 

tree,  known  as  the  celebrated  baoM,  is  a  native 

of  the  western  coast  of  Africa,  and   also   of 

E^pt.    In  the  former  country  it  is  described 

187. 


Monkey's  Bread. 
by  Adanson  as  being  a  tree  of  large  dimen- 
sions   and    singular    economy.      The    trunks 
were  about  twelve  or  fourteen  feet  high,  but  of 
the  vast  circumference  of  sixty  or  seventy  feet. 


The  lateral  branches  were  forty  or  fifty  feet  looj^, 
of  the  thickness  of  a  great  tree,  and  with  their 
remote  branches  touching  the  ground;  while 
some  of  the  roots  that  had  been  laid  bare  were 
upwards  of  a  hundred  feet  long,  and  even  then 
were  not  exposed  for  their  whole  length.  The 
fruit  is  from  nine  to  twelve  inches  long,  and  sboat 
four  in  diameter,  of  a  brownish  colour,  and  rather 
pointed  toward  the  extremities.  The  pulp  is  a 
little  farinaceous,  mixed  with  fibres  :  when  re- 
cent, it  has  a  very  refreshing,  acid  taste;  and 
eaten  with  sugar,  it  is  both  pleasant  and  whole- 
some. It  retains  its  cooling  qualities  when  dry ; 
and,  on  that  account,  the  physicians  of  Cairo 
administer  it  in  fevers  and  other  diseases. 

We  shall  have  occasion  to  describe  this  carious 
tree  more  minutely  afterwards. 

The  Mango  (Mangifgra  indiea).  Nataral 
order  terebinthacea  ;  Pemandria,  MtmogynOy  of 
Linn. 

The  mango  is  a  large  spreading  tree,  like  the 
walnut,  with  lanceolate,  shining,  green  leans, 
seven  or  eight  inches  long,  having  a  sweet  resin- 
ous smell.  The  flowers  are  white,  growing  in 
bunches  at  the  extremity  of  the  branches:  the 
fruit  has  some  resemblance  to  a  short,  tiiiek  cu- 
cumber, and  on  the  average  of  the  varieties,  of 
which  there  are  many,  about  the  sixe  of  a  goose's 
egg.  At  first  the  fruit  is  of  a  fine  green  eoloar, 
and  in  some  of  the  varieties  it  oontimies  so,  while 
others  become  partly  or  wholly  orange.  When 
ripe,  the  mango  emits  a  smelly  which,  though 
faint  is  very  pleasant ;  and  the  flavour  of  it  is 
thenjas  delicious  as  oan  be  imogiaed.  Exter- 
nally there  is  a  thin  skin ;  and  upon  remoriag 
that,  a  pulp,  which  has  some  appearance  of  cod- 
sbt«ncy,  but  which  melts  in  the  month  with  a 
cooling  sweetness,  that  can  hardly  be  imagiaed 
by  those  who  have  not  tasted  that  choicest  of 
nature's  delioacies.  In  the  heart  of  the  pulp 
there  is  a  pretty  large  stone,  resembling  that  of 
a  peach,  to  which  the  pulp  adheres  firmly. 

It  is  a  native  of  Asia  and  its  islands,  as  well 
08  Brazil.  The  mangos  of  Asia  are  ooid  to  be 
superior  both  in  sixe  and  flavour  to  those  of 
America  ;  and  so  highly  are  some  of  the  finer 
trees  prized  in  India,  that  guards  are  placed  over 
them  during  the  fruit  season.  The  mangos  of 
Mazagong,  which  are  thus  carefully  wat<^ied,  are 
thought  to  be  superior  to  any  other.  The  fane- 
ties  of  a  fruit  so  much  esteemed  must  be  num- 
erous ;  accordingly  it  is  reckoned  that  there  are 
upwards  of  forty  in  the  island  of  Java  alone, 
while  those  of  some  of  the  islands  fiuther  to  the 
east,  such  as  Amboyna  and  Banda,  are  said  to  be 
still  finer.  The  mango  dodd  is  the  laigest  ▼a^ 
iety,  the  fruit  weighing  upwards  of  two  pounds; 
generally  about  the  size  of  a  middling  shaddock. 
Some  of  the  others,  which  make  up  the  five 
principal  heads  into  which  Rhumphins  (hirhar- 
ium  ambainense^  arranges  the  whole,  are  of  m- 
perior  size  and  flavour ;  but  the  frui^  taken  alto- 
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getliery  is  one  of  the  chief  dainties  of  the  rege- 
table  woild« 

The  mango  is  never  brought  from  India  to  this 
coimtiy  in  any  other  state  than  the  green  fruit 
piekkd,  from  which  no  idea  of  the  flaronr  can 
be  fonned.  The  ripe  finit  is  very  perishable; 
Bid  whoi  it  begins  to  decay  it  is  offensive,  and 
tastes  s^ongly  like  turpentine.  It  is  not  easy 
even  to  secure  the  vegetative  power  of  the  nut 
or  kernel  during  the  voyage  from  Indi%  unless 
H  be  inclosed  in  wax;  and  the  plants  are  with 
difficulty  preserved  as  objects  of  curiosity. 

In  iht  Transactions  of  the  Horticultural  So- 
dety  for  1826,  there  is  an  account  of  some  man- 
gos, raised  by  Earl  Powis,  at  Walcot  Hall,  in 
Sfaropahire.  ^  The  mango,"  says  Mr  Sabine,  the 
accretary  to  the  society,  in  his  very  able  paper 
open  the  subject,  ''is  well  known  to  all  travel- 
laa  who  have  visited  the  tropical  parts  of  the 
wixld,  as  being  by  &r  the  best  fruit  that  is  gert- 
cnDy  produced  in  those  r^ons,  and  as  that 
which  is  the  most  uniformly  gratefril  to  an  £ur- 
opesn  palate.  In  such  climates,  it  is  cultivated 
wherever  the  arts  of  civilization  have  penetrated; 
and  it  may  there  be  said  to  hold  the  same  station^ 
among  other  fruits,  as  the  apple  possesses  among 
those  of  northern  regions.  Like  the  apple,  the 
uunber  of  varieties  raised  from  the  seed  of  the 
msQgo  is  also  very  great;  and  of  these,  while 
Bome  possess  the  highest  excellence,  there  are 
others  in  which  the  flesh  of  the  fruit  is  so  fibrous 
and  ill-flavoured,  as  to  resemble,  as  is  commonly 
uidy  nothing  so  much  as  a  mixture  of  'tow  and 
topentine.' " 

TuEMAMQonAVyC^arciniamanffoskmaJ,  The 
BSBgostan,  or  mangustin,  is  one  of  the  most 
deficioQS  fruits  that  grows;  and  the  tree  on 
which  it  is  produced,  is  one  of  the  most  grace- 
ful and  beantifril  anywhere  to  be  met  with. 
It  is  a  native  of  Sumatra,  and  also  of  the  Mo- 
hioca,  or  Spice  islands,  from  which  it  has  been 
tBBiqdanted  to  Java^  and  some  other  parts  of 
the  eastern  Archipelago.  The  stem,  which  is 
of  a  variegated  brownish-red  c(4our,  rises  to 
the  height  of  about  twenty  feet;  the  branches 
eome  out  in  regular  order,  and  give  the  head 
of  the  tree  the  form  of  a  parabola;  and  the 
leaves  are  entire,  about  eight  inches  long,  and 
four  broad  at  the  middle,  of  a  beautifril  green  on 
the  upper  side,  and  a  fine  olive  on  the  under. 
The  flower  resembles  that  of  a  single  rose,  with 
some  dark  red  petals.  The  frxiit  b  round,  about 
the  aze  of  an  ordinary  orange;  and  has  a  little 
cap  <m  the  extremity,  under  which  it  is  plaited 
into  rays.  The  shell  of  the  fruit,  which  is  at 
fint  green,  but  changes  to  brown  marked  with 
yellow  spoiBy  has  some  resemblance  to  that  of  a 
pomegranate,  but  is  thicker  and  softer,  and  the 
contents  are  more  juicy.  The  pulp  is  divided 
internally  by  thin  septa,  like  those  in  an  orange, 
nd  the  seeds  are  lodged  in  the  divirions.    The 


flavour  of  the  pulp  is  said  to  be  that  of  the  finest 
grape  and  strawberry  united;  but  those  who  have 
tasted  the  fruit  in  perfection,  and  attempted  to 
convey  to  others  some  idea  of  the  impression 
that  it  had  made  on  them,  are  not  agreed  as  to 
what  it  resembles.  Abel  says  that  "he  and  his 
companions  were  anxious  to  carry  with  them 
some  precise  expression  of  its  flavour;  but  after 
satisfying  themselves  that  it  partook  of  the  com- 
pound nature  of  the  pine  apple  and  the  peach, 
they  were  obliged  to  confess  that  it  had  many 
other  equally  good  but  utterly  inexpressible  fla- 
vours." 

Tliere  are  two  other  species  of  this  tree.  These 
are  the  Celebes  mangostan  Cgarcinia  ceiebica,J 
and  the  homy  mtmgostan  (garcinia  cornea,) 
The  first  is  found  wild  in  the  woods  of  Celebes, 
near  Macassar,  whence  it  has  been  transplanted 
to  Amboyna,  Java,  and  other  places;  but  the 
fruit,  which  is  rather  larger  than  that  of  the  true 
mangostan,  does  not  always  ripen.  The  corneous 
species  is  found  in  the  high  remote  mountains  of 
Amboyna :  it  is  a  lofty  tree,  though  not  of  very 
great  diameter.  The  fruit  is  so  excellent  as  nearly 
to  equal  the  true  mangostan.  The  wood  is  very 
hard,  heavy,  and  tough,  and  of  the  colour  of 
horn,  frt>m  which  latter  circumstance  the  specific 
name  is  given  to  it. 

All  the  sorts  may  be  propagated  from  seed, 
layers,  and  even  cuttmgs;  but  layers  come  soonest 
into  bearing,  producing  fruit  generaUy  the  second 
year.  The  seedlings  of  the  purple-fruited  sort, 
will  produce  fruit  the  first  year.  All  the  species 
will  bear  fruit  even  in  large  pots;  but,  according 
to  Sabine,  the  best  method  is  to  plant  them  in  a 
comer  of  the  bark  bed.  They  flourish  best  in  a 
temperature  from  60®  to  70". 

The  Durion,  (durio  xibethintUk)  Pofyadel- 
phia  polyandria  of  Linn. 

The  durion,  which  is  pretty  generally  diflVised 
over  the  south-east  of  Asia,  is  accounted  next  to 
the  mangostan;  and,  in  the  opinion  of  some,  is 
superior  to  it.  However  excellent  the  taste  may 
be,  the  durion  is  revolting  to  those  unaccustomed 
to  it;  for  it  has  a  strong  smeD,  which  is  said  to 
arise  from  sulphuretted  hydrog^i.  Yet  this 
quality  is  soon  forgotten,  after  the  palate  becomes 
fiuniliarwith  it.  Though  of  the  most  nutri- 
tious quality,  and  the  most  dainty  taste,  the 
durion  never  palls  upon  the  appetite  or  injures 
the  digestion :  its  eflects  are  directly  opposite. 

The  tree  which  produces  the  duiion  is  about 
the  size,  and  something  in  the  form  of  a  pear 
tree;  but  the  leaves  are  in  shape  like  those  of  the 
cherry,  only  they  are  entire  and  smooth  at  the 
edges.  The  flowers  are  large,  and  of  a  yellowish 
white.  The  frmt  is  large,  in  some  of  the  species 
as  laige  as  a  man's  head;  and,  externally,  it  is 
not  unlike  the  bread  firuit.  It  has  a  liard  rind, 
covered  with  warts  and  tubercles.  When  ripe, 
it  becomes  of  a  brownish  yellow,  and  opens  at 
3a 
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the  top.  It  must  then  be  eaten  freah  from  the 
tree,  as  it  putrifies  in  leas  than  twenty-four 
hours. 

Internally,  the  fruit  contains  five  laige  longi- 
tudinal cells,  in  each  of  which  are  the  seeds, 
about  the  size  of  pigeon's  eggs,  and  from  one  to 
four  in  each  celL  The  remainder  of  the  cells  b 
filled  with  the  pulp,  which  is  the  delicious  part 
of  the  fruit.  It  is  of  the  consistence  of  thick 
cream,  of  a  milk-white  colour,  highly  nutritious, 
and  blending  the  flavour  and  qusJities  of  a  deli- 
cate animal  substance  with  the  cool  acidity  of  a 
vegetable.  This  compound  flavour  is  peculiarly 
its  own,  and  cannot  be  imitated  by  any  process 
of  cookery.  The  Spamsh  manffia  bianco,  pullet's 
flesh  distilled  with  vinegar,  is  said  to  come  the 
nearest  to  it. 

The  durion  is  a  particular  fiivourite  with  the 
natives  of  the  eastern  archipelago;  and  there  are 
many  varieties  of  it.  They  all,  however,  belong 
to  three  principal  ones: — ^The  bomeo  durion  u 
found  in  the  island  after  which  it  is  named.  It 
grows  to  so  great  a  size,  that  one  fruit  is  a  load 
for  a  num.  The  coMOoito,  which  has  a  smoother 
rind,  is  more  orange  in  the  colour,  more  elongated 
in  the  shape,  and  contains  fewer  seeds  and  more 
pulp.  The  babi  is  a  small,  but  very  delicious 
sort.  The  kernels  or  seeds  of  the  durion,  when 
roasted,  have  nearly  the  same  taste  as  chestnuts. 
It  has  not  been  found  in  a  wild  state;  but  in  the 
countries  where  it  will  grow  and  ripen  at  all,  it 
Is  easily  cultivated.  So  highly  is  it  esteemed, 
that  it  is  the  most  costly  fruit  in  the  archipelago, 
a  single  durion  being  worth  more  than  a  dozen 
of  the  choicest  pine  apples. 

The  lanseh,  and  the  jamlee,  fruits  of  Sumatra, 
are  esteemed  most  highly  by  the  natives,  the 
former  next  to  the  durion. 

Thb  Malay  Apple  (Eugmia  mala/ccensu). 
This,  though  an  in^srior  frnit  to  the  durion,  is 
attractive  by  its  fragrance,  its  smell  being  that  of 
a  rose.  The  Malay  apple  belongs  to  a  numerous 
genus  of  plants,  there  being  a  great  number  of 
species  very  generally  difinsed  over  the  tropical 
countries.  The  fruit  of  all  the  species  is  a  fleshy 
rind,  inclosing  one  or  two  laige  seeds.  The 
Malay  apple  varies  in  size  fix>m  a^ut  an  inch  in 
diameter  to  the  bigness  of  a  man's  fist.  The 
skin  is  yellowish,  thin,  and  shining;  the  nut 
laige,  and  without  any  hard  shell ;  and  the  pulp 
very  wholesome  and  agreeable.  The  tree  that 
produces  it  has  a  brown  stem,  about  twenty  feet 
high,  very  full  of  branches  at  the  top.  The 
young  leaves  are  bright  purple,  and  the  old  ones 
green. 

The  Rose  Apple,  or  Jamrosade  (Eugmia 
jamboi).  This  is  a  branching  tree,  firom  twenty 
to  thirty  feet  in  height,  with  long  narrow  leaves, 
resembling  those  of  the  peach.  The  flowers  come 
out  in  terminal  bunches  in  July,  are  of  a  greenish 
yellow  colour,  and  succeeded  by  fruit  about  the 


size  of  a  hen's  ^;  white,  red,  or  rose-fioented, 
with  the  flavour  of  a  ripe  apricot.    It  is  a  DitiTe 


The  Roee  Apple. 

of  the  East  Indies,  and  was  cultivated  in  Eng- 
land, by  Millar,  in  1768. 

Lncm  Cdimocarptu  lUchiJ-^LavQis  (dm- 
earpus  hngan),  Theae  fruits  are  natives  of  the 
south  of  China,  where  they  are  held  in  the 
highest  estimation.  They  have  thenoe  been  in- 
troiduoed  into  many  parts  of  the  East  Indies,  and 
to  the  gardens  of  the  curious  in  some  piaoei  of 
Europe.  John  Knight,  Esq.,  of  Lee  Castle,  near 
Kidderminster,  presented  the  Horticaltanl  So- 
ciety with  aome  of  the  fruit  that  had  ripened  in 
his  hot-house  in  1816,  and  it  was  found  to  he  k 
good  as  that  which  is  produced  in  China.  The 
litohi  was  introduced  into  thia  country  by  the 
celebrated  Warren  Hastings,  Esq.,  m  1786:  the 
longan  had  been  introduced  before. 

The  tzees  on  which  these  fruits  are  produced 
have  a  considerable  resemblance  to  eadi  other; 
are  in  fact  so  much  alike,  that  they  are  distiB- 
guished  only  by  the  flowers  of  the  litchi  beiiig 
without  petals,  while  those  of  the  lon^  hare 
eight;  and  the  fruit  of  the  Utchi  being  Uigff, 
and  generally  of  a  red  odour,  while  that  of  the 
longan  b  always  brown.  They  are  modentdj 
sized  trees,  with  brown  bark,  whieh  if  y^ 
bright  in  the  twigs.  The  leaves  are  laiige,  have 
some  resemblance  to  those  of  the  lanrel,  are 
placed  alternate,  and  hang  very  gracefoUy*  The 
fruit  is  produced  in  bunches,  which  are  pendent 
from  the  extremities  of  the  twigs;  and  there  is 
a  ccmsiderable  number  of  fruit  in  the  bonches, 
not  dose  together,  like  grapes,  but  on  stalky  the 
principal  ones  from  six  inches  to  a  foot  inlei^i 
while  those  of  the  individual  fruit  are  fitom  one 
inch  to  two. 

Of  both  apecies  there  are  many  varieties  in 
China,  which  differ  in  the  time  of  ripeBinj?,"^ 
the  form  and  qualitiea<rf  the  fruit.  Ingencml, 
the  litchi  is  about  an  inch  and  a  hal^  or  from  thit 

to  two  inches,  in  diameter,  and  the  longan  aboo' 
an  inch  and  a  quarter ;  and  both  are  ooTered  with 
small  scaly  processes,  which  are  most  P""^* 
m  the  longan.  Both  fruits  are  covered  hjiffofS^ 
thin,  leathery  coats,  within  which  is  the  po^, 
and  m  the  inside  of  that  a  single  ^^,^' 
The  pulp  is  colourless,  semi-tranqparent,  dightly 
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sweet,  and  rerj  grateful  to  the  taste.  The 
Chinese  prefer  the  longan,  to  which  they  ascribe 
medicinal  qrudities ;  but  Europeans  give  the  pre- 
ference to  the  litchi,  probably  on  account  of  its 
larger  aa^  and  the  greater  beauty  of  its  colour. 
The  htdii  is  often  brought  to  this  country  in  a 
dried  state,  in  which,  though  the  pulp  be  much 
diminished  in  size,  it  retains  a  very  considerable 
portion  of  its  original  flavour.  From  the  beauty 
and  flsTour  of  these  fruits,  and  the  perfection  to 
which  they  have  been  brought  in  this  country, 
in  all  eases  where  they  have  had  a  Mr  trial,  it  is 
by  no  means  unlikely  that  they  may  become 
coDunon  as  hot-house  fruit. 

Thb  Jujxtjib  (zizyphusjujuba)  belongs  to  the 
Terv  numerous  genus  of  the  budcthoms  (^rham- 
m).  It  is  found  in  the  south  of  Europe ;  but 
no  where  is  it  brought  to  so  much  perfection  as 
in  Qiina,  where  there  are  upwards  of  sixty  kinds, 
all  of  them  highly  esteemed.  In  the  opinion  of 
Mr  lindley  (Trans.  Hor.  Soc  v.  123),  the  Chi- 
nese JQJube  might  be  fruited  in  greenhouses  in 
England,  with  a  very  moderate  degree  of  artifi- 
cial heat. 

The  Kaki,  or  Chinese  Date-Plum  (dioepyrw 
iaiijf  is  a  tree  of  a  middle  size,  bearing  a  fruit 
aboat  the  size  of  an  apple,  of  a  reddish  orange 
cobor,  and  with  a  very  luscious,  brownish,  semi- 
tran^Muient  pulp.  The  fruit  of  one  species  is 
dried  with  sugar,  like  figs. 

TMRBEKAi>'FKUTr('artocarpu8incisaJ,  This 
celebrated  tree  belongs  to  the  natural  family 
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orrwaa?,and  to  the  class  and  order  tnofkBcianMn' 
ditdria  of  Linnieus.  The  bread-fruit,  originally 
fonnd  in  the  south-eastern  parts  of  Asia  and  the 
islands  of  the  Pacific,  though  now  introduced 
into  the  tropical  parts  of  the  western  continent 
md  the  W^  India  islands,  is  one  of  the  most 
interesting  as  well  as  singular  productions  of  the 
vegetable  kingdom.  There  are  two  species  of  it : 
^  bread-fruit,  properly  so  caUed  (artoc<irpu8 
tiKua,  fig.  a^,  with  the  leaves  deeply  gashed  or 
dirided  at  the  sides,  which  grows  chiefly  in  the 
uluids;  and  the  Jack  fruit,  or  Jaca  tree  (arUh 
^vrpug  iniegri/oliay  fig.  hj,  with  the  leaves  en- 
tire, which  grows  chiefly  on  the  main  land  of 
Asa. 


The  bread-fruit  is  a  beautiful  as  well  as  a  use^ 
ful  tree.  The  trunk  rises  to  the  height  of  about 
forty  feet,  and,  in  a  full  grown  tree,  is  from  a 
foot  to  fifteen  inches  in  diameter;  the  bark  is 
ash-coloured,  full  of  little  chinks,  and  covered 
by  small  knobs;  the  inner  bark  is  fibrous,  and 
used  in  the  manufacture  of  a  sort  of  Cloth ;  and 
the  wood  is  smooth,  soft,  and  of  a  yellow  colour. 
The  branches  come  out  in  a  horizontal  manner, 
the  lowest  ones  about  ten  or  twelve  feet  from 
the  ground,  and  Uiey  become  shorter  and  shorter 
as  they  are  nearer  the  top.  The  leaves  are  di- 
vided into  seven  or  nine  lobes,  about  eighteen 
inches  or  two  feet  long,  and  are  of  a  lively  green. 
The  tree  bears  male  and  female  flowers,  the  males 
among  the  upper  leaves,  and  the  females  at  the 
extremities  of  the  twigs.  When  full  grown,  the 
fruit  is  about  nine  inches  long,  heart-shaped,  of 
a  greenish  colour,  and  marked  with  hexagonal 
warts,  formed  into  fiu^ts.  The  pulp  is  white, 
partly  farinaceous  and  partly  fibrous;  but  when 
quite  ripe,  it  becomes  yellow  and  juicy.  The 
whole  tree,  when  in  a  green  state,  abounds  with 
a  viscid  milky  juice,  of  so  tenacious  a  nature  as 
to  be  drawn  out  in  threads. 

The  Jaca  (artocarpus  itUegrifoUa).  The 
Jacay  or  Jack^  grows  to  the  same,  or  even  to  a 
larger  size,  than  the  bread-fruit  of  the  Society 
islands ;  but  it  is  neither  so  palatable  nor  so  nu- 
tritious. Though  its  i^)ecific  name  implies  that 
it  is  entire-leaved,  the  leaves  of  it  are  sometimes 
found  lobed  like  those  of  the  other.  The  fruit 
often  weighs  more  than  thirty  pounds,  and  con- 
tains two  hundred  or  three  hundred  seeds,  each 
of  them  four  times  as  large  as  an  almond.  De- 
cember is  the  time  when  the  fruit  ripens ;  it  is 
then  eaten,  though  not  much  relished  ;  and  the 
seeds  or  nuts  also  are  eaten,  after  being  roasted. 
There  are  many  varieties  of  the  jaca  tree,  some 
of  which  can  hardly  be  distinguished  from  the 
seedling  variety  of  the  true  bread-fruit.  The 
fruit,  and  also  the  part  of  the  tree  on  which  it  is 
produced,  varies  with  the  age.  When  the  tree 
is  young,  the  fruit  grows  from  the  twigs ;  in 
middle  age  it  grows  from  the  trunk ;  and  when 
the  tree  gets  old,  it  grows  from  the  roots.  The 
sort  called  the  cJiampadak  is  more  esteemed  than 
the  common  JoiCk  or  Nangka» 

In  the  island  of  Otaheite  and  other  places, 
where  the  bread-fruit  forms  the  chief  support  of 
the  people,  there  are,  as  is  the  case  with  culti- 
vated vegetables  in  all  countries,  many  varieties; 
only  two,  however,  are  very  <!iflerent  from  each 
other — ^that  which  contains  seeds  in  the  fruit,  and 
that  which  contains  none.  The  variety  with 
seeds  is  much  inferior  to  the  other,  being  more 
fibrous,  containing  less  farina,  and  not  so  plea- 
sant to  the  taste;  it  is,  therefore,  not  cultivated, 
though,  in  cases  of  need,  it  is  roasted  and  eaten. 
Whether  the  seedless  sort  has  been  produced 
wholly  by  cultivation  it  is  not  easy,  and  would 
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not  be  of  much  importance,  to  ascertain.  It  is 
the  one  cultivated  in  the  South  Sea  isUmds;  it 
was  originaDy  found  only  there;  and  the  tree 
was  not  in  much  repute  till  theee  islands  were 
discovered. 

The  bread-fruit  continues  productive  for  about 
eight  months  of  the  year.  Such  is  its  abundance, 
that  two  or  three  trees  will  suffice  for  a  man's 
yearly  supply ;  a  store  being  made  into  a  sour 
paste,  called  mahe  in  the  islands,  which  is  eaten 
during  the  unproductive  season.  The  planting 
of  the  seedless  variety  is  now  saved,  as  the  creep- 
ing roots  send  up  auckers  vehich  soon  grow  to 
trees.  When  the  fruit  b  roasted  till  the  outaide 
is  charred,  the  pulp  has  a  consistency  not  very 
unlike  that  of  wheaten  bread ;  and  the  taste  is 
intermediate  between  that  of  bread  and  roasted 
chestnuts.  It  is  said  to  be  very  nourishing,  and 
is  prepared  in  various  ways. 

The  timber  of  the  bread-fruit,  though  soft,  is 
found  useful  in  the  constructien  of  houses  and 
boats;  the  male  flowers  dried,  serve  for  tinder; 
the  juice  answers  for  bird-lime  and  glue;  the 
leaves  for  packing  and  for  towels;  and  the  inner 
bark,  beaten  together,  makes  one  species  of  the 
South  sea  cloth. 

The  earliest  account  of  the  bread-fruit  is  by 
Captain  Dampier,  in  1688.  "  The  bread-fruit," 
says  this  navigator,  ^'graws  on  a  large  tree,  as 
big  and  high  as  our  laigest  apple  trees.  It  hath 
a  spreading  head,  full  of  branches,  and  dark 
leaves.  The  fruit  grows  on  the  boughs  like 
apples;  it  is  as  big  as  a  penny  loaf,  when  wheat 
is  at  five  shillings  the  bushel ;  it  is  of  a  round 
shape,  and  hath  a  thick  tough  rind.  When  the 
fruit  b  ripe,  it  is  yellow  and  soft,  and  the  taste 
is  sweet  and  pleasant.  The  natives  of  Guam  use 
it  for  bread.  They  gather  it  when  full  grown, 
while  it  is  green  and  hard ;  then  they  bake  it  in 
an  oven,  which  scorcheth  the  rind,  and  makedi 
it  black ;  but  they  scrape  off  the  outside  blade 
crust,  and  there  remains  a  tender  thin  crust;  and 
the  inside  b  soft,  tender,  and  white,  like  tJie 
crumb  of  a  penny  loaf.  There  is  neither  seed 
nor  stone  in  the  inside,  but  aU  of  a  pure  substance, 
like  bread.  It  must  be  eaten  new,  for  if  it  be 
kept  above  twenty-four  hours,  it  grows  harsh 
and  choky;  but  it  b  very  pleasant  before  it  is 
too  stale.  This  fruit  lasts  in  season  ei^ht  months 
In  the  year,  during  which  the  natives  eat  no  other 
sort  of  bread  kind.  I  did  never  see  of  this  fruit 
any  where  but  here.  The  natives  told  us  that 
there  is  plenty  of  this  fruit  growing  on  the  rest 
of  the  Ladrone  islands;  and  I  did  never  hear  of 
it  any  where  ebe." 

The  scientific  men  who  accompanied  Captain 
Cook  in  his  voyages,  came  home  with  the  most 
enthusiastic  ideas  of  the  bread-fruit.  Dr  So- 
lander  calls  it  *^  ^e  most  useful  vegetable  in  the 
world,"  and  urges  that  no  expense  should  be 
spared  in  its  cultivation.     The  mere  idea  of 


bread,  the  moat  valuable  food  of  man,  growing 
spontaneously,  was  doubtless  cakulated  to  exdte 
attention — almost,  perhaps,  as  strongly  as  tiie 
subsequent  description  of  the  poet  :— 

^  Tke  bread-tree,  wfaloh,  without  the  piooghihaie  jMdi 
The  unreap'd  harvest  of  onfonow'd  fidds, 
And  bakes  its  anadulterated  leaves 
Withoat  a  fiimaoe  in  onporehased  groves, 
And  flings  off  (amine  from  its  fertile  breast, 
A  prieeless  maiket  for  the  gathering  gaest*'* 

A  tree,  of  the  value  and  easy  culture  of  whidi 
so  very  encouraging  accounts  were  given,  ooold 
not  but  attract  the  notice  of  the  public  generally, 
and  more  especially  of  those  colonists  of  Great 
Britain  who  lived  in  a  climate  warm  enongh  for 
its  cultivation.  An  application  to  be  fdr^shed 
with  plants  of  the  bread-fruit  tree  was  aooord* 
ingly  made  to  his  late  Majesty  by  the  phnten 
and  others  interested  in  the  West  Indies,  and  it 
met  with  a  fovourable  reception.  The  Bounty, 
a  vessel  of  about  two  hundred  and  fifteen  tons 
burthen,  was  fitted  up  for  a  voyage  to  Ota- 
heite.  Lieutenant  (afterwards  Admiral)  Bligb, 
who  had  accompanied  Cook  on  hb  last  vojago, 
and  shown  himself  an  officer  of  great  talents,  en- 
terprue,  and  bravery,  was  appointed  to  the  com- 
mand. In  addition  to  the  crew  of  the  reflsel, 
two  men  were  appointed,  at  the  recommendation 
of  Sir  Joseph  Banks,  to  take  inmiediate  chaise 
of  the  procuring,  shipping,  and  tending  of  the 
plants. 

The  Bounty  was  skilfully  fitted  up  for  her  in- 
tended purpose.  A  large  cabin  between  decks, 
in  midships,  was  prepared  for  the  reception  of 
the  plants.  This  had  two  large  skylights  on 
the  top  for  light ;  three  acuttles  on  each  side  for 
ventilation  of  air,  and  a  double  bottom ;  an  upper 
one  of  timber  on  which  to  jrface  the  pots  and 
tubs  containing  the  plants,  which  was  drilled  fvU 
of  holes  to  allow  escape  to  the  superfluons  water 
which  might  have  injured  them  by  stagnation, 
and  a  leaden  one  upon  the  lower  deck,  in  which 
the  water  that  ran  through  the  other  was  col- 
lected, and  from  which  it  was  conducted  by  a 
leaden  pipe  at  each  comer,  into  casks  bdow  for 
future  use. 

Thus  prepared,  the  vessel  put  to  sea  about  the 
middle  of  November,  1787,  but  vras  beat  about 
and  baffled  by  contrary  winds,  so  that  the  voy- 
age was  not  commenced  till  the  23d  of  December. 
The  instructions  given  to  Lieutenant  Bligh^w 
full  and  explicit.  He  was  to  resort  to  those 
places  in  the  Society  isles  where  Captain  Cook 
had  stated  that  the  bread-fruit  tree  was  to  w 
found  in  the  greatest  luxuriance,  and  there  pro- 
cure as  many  plants  as  the  vessel  could  csny; 
after  which  he  was  to  proceed  with  them  to  the 
West  Indies  with  all  poadble  expedition. 

♦By?on. 
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Hie  commanda:  sailed  first  for  TenerifiRe^  and 
tlienee  for  the  south  of  America^  intending  to 
enter  the  FKdfic  by  the  passage  of  Cape  Horn. 
Bat  the  storms  of  that  inhospitable  r^on  beat 
him  back,  and  he  was  forced  to  bear  away  for 
tlw  Gape  of  Good  Hope,  and  reach  the  Society 
idandB  on  the  side  of  New  Holland.  This  voy- 
9^  which  had  occupied  ten  months,  terminated 
OD  the  25th  of  October,  by  the  arrival  of  tJie 
Bounty  at  Otaheite. 

Ho  time  was  lost  in  putting  the  instmctions 
into  execation.  The  yonng  shoots  that  sprung 
from  the  lateral  roots  of  the  bread-frait  trees 
were  taken  up,  with  balls  of  earth,  where  the 
nfl  was  moist;  and  this  operation  was  continued 
tifl  they  were  in  possession  of  one  thousand  and 
fifteen  lire  plants,  secured  in  seven  hundred 
and  seventy-four  pota,  thirty-nine  tubs,  and 
twenty-four  boxes.  To  complete  this  caigo 
took  them  till  the  dd  of  April,  1789;  and  Bligh 
lafled  on  the  4th,  passing  from  Otaheite  through 
the  group  of  islands,  and  bidding  adieu  to  the 
oatiTes,  with  whom  he  and  his  crew  had  been  on 
the  most  frioidly  terms  during  their  stay. 

Hitherto  there  had  been  no  perils  to  contend 
with  but  those  of  the  sea;  but  when  four  and 
twenty  days  had  elapeed,  and  they  were,  of 
eonrse,  &r  from  any  land,  a  new  scene  took 
pboe,  which  frustrated  for  a  time  the  bounty  of 
the  government  and  the  skill  of  the  commander. 
Under  the  cloak  of  fidelity,  a  mutiny  had  been 
foming  of  a  very  determined  and  extensive  na- 
ture; and  so  well  had  the  mutineers  disguised 
their  intentions,  that  not  one  but  those  who 
were  in  the  plot  had  the  slightest  suspicion  of  it. 

The  known  bravery  of  Lieutenant  Bligh  made 
the  mutineers  a&aid  to  attack  him  awake;  and 
80^  on  the  morning  of  the  28th  of  April,  he  was 
tdnd,  while  asleep  in  his  bed,  by  a  band  of 
tnned  traitors,  and  hurried  upon  deck  in  his 
shirt ;  and  on  coming  there,  he  found  the  master, 
the  gunner,  one  of  the  master's  mates,  and  Nel- 
Kn  the  botanist,  who  had  been  with  him  under 
Cook,  confined  in  the  fore  hatchway,  and  guarded 
by  sentinels.  The  launch  was  hoisted,  and  such 
individuals  as  the  mutineers  did  not  like  were 
ordered  to  quit  the  ship,  and  forced  if  they  re- 
fbaed  or  hesitated.  Eighteen  individuals,  out  of 
the  forty-six,  remained  true  to  the  commander ; 
and  one  of  them,  Mr  Samuel  the  clerk,  contrived 
to  save  Mr  Bligh's  commission  and  journals;  but 
be  fiukd  in  attempting  to  procure  Bligh's  sur- 
▼^1,  drawings^  and  remarks  during  fifteen  years, 
which  were  exceedingly  valuable,  and  the  time- 
keeper. Fourof themen,  who  kept  their  allegiance, 
were  detained  by  the  mutineers  contrary  to  their 
widiee.  The  cause  of  this  singular  mutiny,  for 
which  none  of  the  usual  motives  could  very  well 
ioeonnt,  could  not  with  certainty  be  known;  but 
it  was  generally  supposed  that  the  instigator  was 
Mr  Christian,  one  of  the  master's  mates.    Bligh 


himself  says,  in  his  most  interesting  account  of 
this  voyage  and  mutiny,  "  It  will  naturally  be 
asked  what  could  be  the  cause  of  this  revolt  1  In 
answer,  I  can  only  conjecture  that  the  mutineers 
had  flattered  themselves  vnth  the  hope  of  a  hap- 
pier life  among  the  Otaheitans  than  they  could 
possibly  enjoy  in  England." 

Thus,  after  they  had  made  certain  of  the  suc- 
cessful termination  of  an  enterprise  which  was 
looked  upon  with  a  great  deal  of  interest,  both 
in  a  scientific  and  an  economical  point  of  view, 
Bligh  was  disappointed ;  and  he  and  hisfoithful 
associates  were  sent  adrift  upon  the  wide  ocean, 
in  an  open  boat,  with  only  an  hundred  and  fifty 
pounds  of  bread,  a  few  pieces  of  pork,  a  little 
wine  and  rum,  a  quadrant  and  compass,  and  a 
fow  other  implements  of  navigation.  But  they 
were  undaunted,  and  they  were  skilful;  and 
though  they  had  hard  weather  to  contend  with, 
they  reached  Tofoa,  one  of  the  Friendly  islands. 
But  as  the  people  there  were  as  treacherous, 
though  not  quite  so  successful  in  their  treachery, 
as  their  former  shipmates,  they  again  put  to  sea, 
and  stood  for  New  Holland,  which  they  reached 
in  safety,  rested  for  a  little,  and  got  a  supply  of 
provisions.  From  New  Holland  they  again 
sailed  in  the  direction  of  the  Eastern  Archipe- 
lago; and  after  suffering  the  greatest  fatigue, 
being  exposed  to  the  full  action  and  vicissitudes 
of  the  elements^  and  forced  for  some  time  to  bear 
fomine,  they  reached  the  Dutch  settlement  of 
Coupang,  in  the  island  of  Timor,  without  the 
loss  of  one  individual  by  disease,  though  they 
had  traversed  at  least  five  thousand  miles  of  sea. 
Nay,  so  ardent  was  Bligh  as  a  seaman,  that,  amid 
all  those  perils,  he  was  occupied  in  making  some 
very  valuable  observations. 

The  Dutch  governor  of  Coupang  showed  them 
every  attention;  and  firom  the  care  that  was 
taken  of  them,  twelve  were  enabled  to  return  to 
England.  Though  the  adventure  had  foiled, 
every  body  was  disposed  to  bestow  all  praise  on 
the  adventurer;  and  he  was  promoted  to  the 
rank  of  captain,  and  appointed  to  the  command 
of  his  Majesty's  ship  lSx>vidence,  in  order  to  re- 
peat the  voyage. 

The  Providence,  with  the  Assistant,  a  small 
ship  in  company,  sailed  on  the  dd  of  August, 
1791.  His  instructions  were  to  procure  the 
bread-fruit  trees  for  the  West  Indies,  and  on  his 
return,  to  examine  the  passage  between  the  north 
of  New  Holland  and  New  Guinea — which,  in  his 
former  voyage  in  the  Bounty,  he  had  been  the 
first  to  navigate. 

On  the  ninth  of  April,  1792,  they  reached 
Otaheite ;  and  by  the  17th  of  July  they  were 
ready  to  leave  the  island,  having  on  board  twelve 
hundred  and  eighty-one  tubs  and  pots  of  plants, 
all  in  the  finest  condition.  There  was  no  mutiny 
on  this  voyage ;  but  the  passage  between  New 
Holland  and  New  Guinea  was  dangerous;  and 
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it  was  the  2d  of  October  before  the  captain 
reached  his  old  Mends  at  Conpang.  He  re- 
mained there  for  a  week,  replacing  with  plants 
from  that  island  those  that  had  died  on  the  voy- 
age ;  and  then  he  came  to  the  Atlantic  by  the 
Cape  of  Grood  Hope,  which  he  contrived  to  pass 
80  closely,  as  never  to  have  a  lower  temperature 
than  sixty-one  degrees  of  Fahrenheit. 

On  the  17th  of  September  he  anchored  at  St 
Helena,  collected  there  a  number  of  trees,  and 
among  others  the  akee;  and  leaving  twenty-three 
bread-froits,  and  some  other  valuable  plants^  he 
sailed,  and  reached  St  Vincent  on  the  23d  of 
January,  1793 — ^where  he  left  with  Dr  Ander- 
son, the  superintendent  of  the  botanical  garden, 
three  hundred  and  thirty-three  bread-iruit  trees, 
and  two  hundred  and  eleven  fruit  trees  of  other 
kinds,  receiving  at  the  same  time  nearly  five 
hundred  tropical  plants  for  the  botanical  garden 
at  Kew.  From  St  Vincent,  Captain  Bligh  sailed 
for  Jamaica,  where  he  left  three  hundred  and 
forty-seven  bread-fruits,  and  two  hundred  and 
seventy-six  others,  which  were  a  selection  of  all 
the  finest  fruits  of  the  east.  Some  of  the  plants 
were  also  left  on  the  island  of  Grand  Cayman ; 
and  the  ships  finally  came  to  the  Downs  on  the 
2d  of  August,  1793. 

But  after  all  the  peril,  hardship,  and  expense 
thus  incurred,  the  bread-tree  fruit  has  not,  hith- 
erto at  least,  answered  the  expectations  that  were 
entertained.  The  banana  is  more  easily  and 
cheaply  cultivated,  comes  into  bearing  much 
sooner  after  being  planted,  bears  more  abundantly, 
and  is  better  reliciied  by  the  negroes.  The  mode 
of  propagating  the  bread-fruit  is  not,  indeed,  dif- 
ficult; for  the  planter  has  only  to  lay  bare  one 
of  the  roots,  and  mound  it  with  a  spade,  and  in 
a  short  space  a  shoot  comes  up,  which  is  soon  fit 
for  removal. 

Europeans  are  much  fonder  of  the  bread-fruit 
than  negroes.  They  consider  it  as  a  sort  of 
dainty,  and  use  it  either  as  bread  or  in  puddings. 
When  roasted  in  the  oven,  the  taste  of  it  re* 
sembles  that  of  a  potato ;  but  it  is  not  so  mealy 
as  a  good  one. 

The  Otaheitb  Hog  Plum  (spondias  tytherea). 
The  tree  which  bears  this  fruit  is  large  and  grace- 
ful, rising  to  the  height  of  fifty  feet,  spreading 
and  shadowy.  The  fruit  is  oval,  of  considerable 
size,  a  fine  golden  yellow  when  ripe,  very  smooth, 
disagreeable  to  the  smell,  but  having  a  fleshy 
pulp,  and  a  great  stone  covered  with  fibres,  which 
penetrate  the  flesh.  It  is  peculiarly  grateful 
from  its  cooling,  and,  at  the  same  time,  aromatic 
qualities,  and  its  flavour  very  much  resembles 
that  of  the  pine  apple.  It  is  a  very  beautiful 
tree  when  in  fruit.  The  leaves  are  of  a  dark 
dear  green,  among  which  the  smooth  frnit  hangs 
in  clusters,  like  burnished  gold. 

Tm  Maxmbb  (mammsa  Americana).  The 
mammee  is  a  native  of  the  West  Indies^  where 


it  grows  to  a  large  tree,  nxty  or  seventy  feet  m 
height.    It  is  a  handaome  stndght-growing  tree, 


a  The  HammM.  »  The  Coiterd  Apple. 

with  a  spreading  head,  and  the  leaves  are  oUong 
and  obtuse,  with  very  many  fine,  closely  set,  par- 
allel veins.  The  fruit  of  the  mammee  b  ydlow, 
not  unlike  one  of  the  largest  russet  applet,  either 
in  shape  or  in  nze.  The  skin,  which  easily  peels 
ofi^,  and  the  seeds,  of  which  there  are  two  or 
three  in  the  centre,  are  resinous,  and  very  bitter; 
but  the  pulp  under  the  skin,  which,  when  ripe, 
is  of  a  deep  yellow,  resembling  that  of  tiie  finest 
apricot,  and  of  considerable  consistency,  is  very 
firagrant,  and  has  a  delicious  flavour.  It  is  eaten 
raw  alone,  or  cut  in  slices,  with  wine  and  aogar. 
To  people  with  weak  stomachs  it  ia  said  to  be 
more  delicious  than  healthful;  but  sUll  it  is 
highly  prized,  very  abundant  in  the  West  India 
markets,  and  accounted  one  of  the  best  nailTe 
firuits  they  have.  The  mammee  was  fonnd  by 
Don  m  the  vicinity  of  Sierra  Leone ;  but  whether 
native  there,  or  imported  firom  America,  cannot 
be  ascertained.  It  was  introduced  into  England, 
in  1739,  by  Miller. 

The  Alligator  Pbar  (lawrusPerm).  The 
avocado,  or  alligator  pear,  grows  upon  a  tree 
about  the  size  of  the  common  apple.  It  ia  a  na- 
tive of  the  West  Indies.  The  leaves  are  oblong 
and  veiny,  the  flowers  of  a  yellowiah  green  co- 
lour, and  the  fruit,  which  is  the  si«  of  a  lar]ge 
pear,  is  considered  the  most  ddicioua  in  the 
world.  It  contains  a  kernel,  inclosed  in  a  soft 
rind;  and  the  yellow  pulp,  which  is  firm, has 
the  delicate  rich  flavour  of  the  peach,  but  infi- 
nitely more  grateful.  It  is  sometimes  called 
Vegetable  Marrow,  and  is  eaten  with  pepp«  and 
salt.  It  appears  necessary,  on  account  of  the 
richness  of  the  pulp,  to  apply  some  spice  or  add, 
and  thus  lime-juioe  is  also  frequently  added  Us 
it,  mixed  with  sugar.  Of  tiie  three  kind8,the 
red,  the  purple,  and  the  green,  the  latter  ia  the 
best.  The  fruit  is  eaten  with  avidity,  not  only 
by  men,  but  by  birds  and  quadrupeds. 

The  Awchovt  Pbar  (gAas  ca^JtoraJ^Tta 
anchovy  pear  is  a  fruit  also  much  esteemed  in 
the  West  Indies,  of  which  islands  it  ia  a  native. 
The  tree  on  which  it  grows  is  tall,  'ipnfi*'»  JT 
handsome,  riring  to  the  height  of  about  m 
feet,  with  leaves  two  or  three  fact lw«g.  «*«" 
lai^  whitish  flowers,  that  come  firom  the  alem; 
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and  these  are  followed  by  the  fruity  which  is  of 
considerable  size^  brownish,  having  a  kind  of 
pulp  orer  a  dngle  oval  kernel.  The  fruit  very 
much  resembles  the  mango  in  taste ;  and,  like 
that,  it  is  <^leii  made  into  pickles  before  it  is 
tipe.  The  tree  grows  in  the  moist  parts  of  Ja- 
msiea,  and  other  places  of  the  West  Indies; 
where,  in  addition  to  the  value  of  its  fruit,  it  is 
a  highly  ornamental  tree.  It  may  be  reared  in 
EngJand,  by  the  joint  eflFects  of  bark  and  the 
best  of  a  stove,  as  is  done  with  the  pine  apple. 
In  the  West  Indies  it  grows  readily  from  the 
kernel,  and  is  often  cultivated  in  clumps. 

The  Custabd  Apple  f€m(ma  murioatOy  anona 
$fifam08aj.  Ten  or  twelve  species  of  the  cus- 
tard apple  are  enumerated.  They  are  natives  of 
the  tropical  parts  of  Africa,  Asia,  and  America; 
bat  the  better  sorts  are  more  abundant  in  the 
htter  part  of  the  globe. 

The  Sour  Sop,  rough  custard  apple  Canona 
mmcatajy  is  a  middle-sized  tree,  growing  abun- 
dantly on  the  savannahs  in  Jamaica,  and  bear- 
ing a  large  oval  fruit  of  a  greenish  yellow  colour, 
covered  wiUi  small  knobs  on  the  outside,  and  con- 
taining a  white  pulp,  havingaflavour  compounded 
of  sweet  and  acid,  and  very  cooling  and  agreeable. 
It  is,  however,  too  conmion  to  be  much  esteemed 
bj  the  wealthier  people,  though  it  is  much 
sought  after  and  relished  by  the  negroes.  The 
odour  and  taste  of  the  whole  plant  are  very  simi- 
lar to  those  of  the  black  currant.  It  was  early 
introduced  into  England,  but  has  not  come  into 
eultiTation  as  a  fruit  tree. 

The  Ckerimoyer  Canona  ckerimoliaj  is  a  na- 
tive of  the  continent  of  America ;  and  in  Peru  it 
0  accounted  one  of  the  best  fruits  they  have. 
Hmnboldt  speaks  of  it  vnth  high  pnuse;  but 
Feoill^  another  traveller  in  South  America, 
ays,  an  European  pear  or  plum  is  worth  all  the 
chennioyers  of  Peru.  The  tree  which  prodjices 
this  fruit  has  a  trunk  about  ten  feet  high ;  the 
leaves  are  oval,  and  pointed  at  both  ends ;  the 
flowen  are  solitary ,  very  fragrant,  and  of  a  green- 
idi  colour;  the  fruit  of  considerable  size,  some- 
what heart-shaped,  rough  on  the  outside,  and 
gnyish  brown,  or  even  nearly  black,  when  ripe. 
The  fledi,  in  which  the  seeds  sore  contained,  is 
n^  sweet,  and  pleasant,  and  highly  esteemed 
hoth  by  natives  and  foreigners.  It  has  been  in- 
trodneed  into  England  for  about  a  century,  but 
not  cultivated  as  a  fruit  tree.  In  the  South  of 
Spam  it  is  occasionally  found  in  gardens,  where 
it  bears  its  fruit  as  an  orchard  tree. 

T^  Sweet  Sop  Canona  squamosa  J  is  a  very 
"°^  tree,  being,  in  many  situations,  little  better 
^  a  buah.  It  is  found  both  in  the  East  and 
the  West  Indies.  The  ft^t  is  ahnost  the  size 
^  the  head  of  an  artichoke,  scaly,  and  of  a  green- 
Ui  yellow  colour.  The  rind  is  strong  and  thick; 
bnt  the  pulp  is  delicious,  having  the  odour  of 
K«e-water,  uid  tasting  like  clotted  cream  mixed 


with  sugar.  It  is,  like  many  other  fruits,  said 
to  have  a  much  finer  flavour  in  the  Indian  Ar- 
chipelago than  in  the  West  Indies.  It,  too,  was 
early  known  in  England,  but  has  not  become 
general 

7^  Alligator  Apple  C<^tnona  paluetris)  grows 
wild  in  the  marshes  of  Jamaica.  The  fruit  is 
Alining  and  smooth  in  appearance,  and  sweet 
and  not  unpleasant  to  the  taste;  but  it  is  a  strong 
narcotic,  and,  therefore,  not  generally  eaten.  One 
thing  worthy  of  remark  is,  that  the  wood  of  the 
alligator  apple  tree  is  so  soft  and  compressible, 
that  the  people  of  Jamaica  call  it  cork- wood,  and 
employ  it  for  stoppers. 

Wild  Plums  (^ac*r<w^.  There  are  various 
species  of  the  wild  Plum  in  the  West  Indies, 
some  of  them  timber  trees  of  large  dimensions ; 
but  those  most  valued  for  their  fruit  are  the  sap- 
podilla  plum  C<'^^''<'^  eapotaj,  and  the  mammee 
sapota  Cochrcu  mammoea). 

The  Sappodilla  Phm  is  a  large  and  straight 
tree,  which  runs  to  a  considerable  height  with- 
out any  branches,  with  a  dark  gray  bark,  very 
much  chapped.  The  leaves  are  smooth  and 
beautifrd,  and  the  flowers  white  and  bell-shaped. 
The  fruit  resembles  a  bergamot  pear  in  shape 
and  size,  but  in  colour  is  like  a  medlar,  and  is 
similar  also  to  that,  in  being  eaten  when  it  is  be- 
ginning to  decay. 

The  Mammee  Sapota  grows  on  a  much  smaller 
tree,  vrith  larger  leaves,  and  flowers  of  a  cream 
colour;  the  fruit  about  the  same  size  as  the 
former,  but  brownish  when  ripe,  and  containing 
a  pulp  resembling  marmalade  of  quinces  in  con- 
sistency, and  of  a  very  delicious  flavour.  On 
account  of  this,  the  tree  is  sometimes  called  the 
marmalade  tree,  and  is,  in  all  probability,  the 
same  which  Stedman,  in  his  account  of  Surinam, 
calls  the  marmalade  box.  It  is  a  native  of  the 
West  Indies  and  the  adjoining  coast,  and  is  very 
nmch  cultivated  in  the  gardens  there  for  the 
sake  of  its  fruit. 

Stab  Apple  (^cA#y«qpAy//tim  cainito).  This 
is  also  a  native  of  the  West  Indies.  It  grows  on 
a  moderately-sized  spreading  tree,  with  slender 
flexile  branches.  There  are  some  species,  or,  at 
least,  varieties  of  the  fruit.  The  star  apple,  pro- 
perly so  called,  bears  fruit  resembling  a  large 
apple,  which,  in  the  innde,  is  divided  into  ten 
cells^  each  containing  a  black  seed,  surroimded 
by  a  gelatinous  pulp.  The  West  Indian  damson 
plum  has  small  fruit,  and  is  chiefly  found  in  the 
woods.  The  mUky  juice  of  the  star  apple,  both 
of  the  tree  and  the  fruit,  before  it  is  ripe,  is  re- 
markably astringent ;  but  when  the  fruit  ripens, 
it  Lb  sweet  and  very  agreeable  to  the  taste. 

Grenadillas  (>aw(^aj.  The  passifloras 
are  a  very  numerous  race.  They  are  mostly  na- 
tives of  the  West  Indies  and  the  tropical  parts 
of  America,  from  which  some  of  the  species  have 
been  introduced  into  this  country,  chiefly  on  ao- 
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count  of  the  beauty  of  their  flowers.  Few  of 
the  species  bear  fruit  in  this  country. 

The  grenadillas  with  which  we  are  best  ac- 
quainted are  those  of  the  West  India  islands^  the 
chief  of  which  are  the  purple-fruited  (pasHflora 
eduUsJy  the  pamflora  quadranffulariSy  and  the 
UKUer-lemw  (pasa^tora  lauri/oUaJ.  The  first 
is  thus  described  by  Sabine:  "  The  stem  is  thick 
and  woody,  the  leaves  three-lobed,  and  of  con- 
siderable size.  The  flowera,  proceeding  from  the 
axilla  of  the  leaves,  are  fragrant,  and  of  a  white 
colour,  tinged  with  purple.  The  fruit,  when 
unripe,  is  green ;  but  as  it  ripens,  changes  to  a 
dark  livid  purple,  and  much  resembles  the  fruit 
of  the  purple  egg  plant.  The  shape  is  elliptic, 
an  inch  and  a  hsJf  in  diameter,  and  two  inches 
from  the  stalk  to  the  top.  The  pulp  is  orange 
coloured,  and  the  seeds  numerous;  the  taste  acid, 
and  the  flavour  somewhat  like  that  of  the  orange. 
It  is  a  native  of  the  Brazils,  was  introduced  fr^m 
Portugal,  by  Boehm,  in  1810,  and  has  produced 
fruit  abundantly  in  the  stoves  at  Walton  on 
Thames,  at  the  royal  gardens  at  Windsor,  and 
other  places.  Such  is  the  rapid  growth  of  this 
species,  that  a  single  plant  will,  in  one  season, 
extend  in  a  line  over  upwards  of  forty  fset  of 
glass,  in  which  space  it  will  produce  from  400  to 
500  fruit. 

The  flesh-coloured  grenadilla  Cp,  incamataj 
has  a  perennial  root,  sending  up  annually  a  num- 
ber of  herbaceous  shoots^  with  three-lobed  leaves, 
and  sweet  scented  flowers,  variegated  with 
purple,  and  appears  from  July  to  September. 
The  fruit,  when  ripe,  is  about  the  size  of  an 
apple,  orange  coloured,  with  a  Swedish  yellow 
pulp.  It  is  a  native  of  Virginia,  was  cultivated 
in  the  open  air,  by  Parkinson,  in  1629,  and  af- 
terwards by  Miller,  in  the  stove,  with  whom  it 
bore  fruit. 

The  pasHflora  quadramgtilaru  is  the  most 
valuable  for  cultivation  here ;  and  it  has  borne 
fruit  in  the  gardens  of  the  Horticultural  Society. 
The  water-lemon  is  a  larger  and  more  woody 
plant ;  the  flowers  are  handsome  and  very  fra- 
grant ;  and  the  fruit  something  in  the  shape  and 
of  the  size  of  a  lemon,  full  of  a  watery  but  veiy 
agreeable  tasted  juice,  whence  the  name.  The 
plant  grows  wild  in  the  woods,  but  is  often  cul- 
tivated for  the  sake  of  its  fruit.  It  was  intro- 
duced into  England  about  the  same  time  with 
the  pine  apple ;  but  it  has  not  met  with  equal 
attention. 

On  the  American  continent,  and  especially  in 
Brazil,  where  the  productions  of  the  vegetable 
kingdom  are  very  numerous  and  luxuriant,  there 
are  many  varieties  of  grenadilla,  if  not  distinct 
species,  with  which  botanists  do  not  appear  to 
be  very  well  acquainted ;  indeed,  the  forests  and 
savannahs  of  Brazil  appear  to  offer  the  richest 
harvest  for  botanical  research  of  any  places  now 
on  the  surfiice  of  the  globe.    PUo^  in  his  natural 


histoiy  of  Brazil,  enumerates  and  gires  figoies 
of  several  sorts  of  grenadilla,  under  the  name  of 
Murucuja.  One,  he  say%  has  five-bbed  ksTes 
and  purple  flowers,  with  oblong  frait,  laiger 
than  any  European  pear,  filled  with  a  mucila- 
ginous pulp,  of  a  scent  and  flavour  that  nothing 
can  exceed.  Another  has  the  same  leaf  and  fla- 
vour, but  fruit  in  the  form  and  size  of  an  apple, 
the  pulp  of  which  has  a  vinous  flavour.  There 
are  many  other  sorts,  but  these  are  described  as 
the  best.  The  grenadillas  generally,  which  an 
called  parduu  by  the  Spaniards,  have  a  pleaBant 
sweetish  add,  with  a  fragrance  sometldng  be- 
tween that  of  a  melon  and  a  strawberry. 


CHAP,  xxxvra. 

THE  MELOX,  CUCCMBSR,  00UBD6,  LOTS  JLTFLBi 
EGO  PLANT,  &C. 

The  natural  fiunily  cueurbkaeeas  conasta  of 
large  herbaceous  plants,  firequently  with  twining, 
climbing  stems,  and  covered  with  short,  Teiy 
stifle  hairs.  The  leaves  are  alternate,  petiolate, 
and  more  or  less  lobed.  The  tendrils,  which  an 
simple  or  branched,  arise  beside  the  petioles. 
The  flowers  are  generally  umsexual,  and  monoe- 
cious, very  rarely  hermaphrodite.  The  fruit  is 
fleshy,  mostly  sweet,  watery,  cooling,  and  pleasant 
to  the  taste;  or  bitter,  drastic,  and  puiigatiye  in 
its  qualities.  The  seeds,  when  the  fruit  is  ripe, 
seem  scattered  in  the  midst  of  a  filamentous  or 
fleshy  cellular  tissue. 

The  principal  genera  of  this  fiimily  are:  lie 
cucumis,  cucurbits,  pepo,  ecballium,  memordiea, 
bryonia,  gronovia.  Thus  including  seyeral  ea- 
teemed  and  cooling  fruits,  as  the  melon,  goords, 
cucumber;  as  also  the  colocynth  and  biyona,  both 
drastic  purgatives.  The  papaw  tree,  classed 
among  this  family,  is  a  remarkable  deviation  from 
the  ordinary  herbaceous  and  climbing  character 
which  distinguishes  the  others. 

The  Melon,  f  cucumis  meloj  Monaeh  m^- 
andria  of  Linn. 

The  melon  is  the  richest  and  most  highly  fla- 
voured of  all  the  fleshy  fruits.  It  is  often  said 
to  be  a  native  of  the  central  parts  of  Asia,  and 
to  have  been  first  brought  into  Europe  ftom 
Perua;  but  the  date  of  its  first  culture  is  so  re- 
mote, that  there  is  no  certain  knowledge  on  tbe 
subject.  Pliny  and  Columella  describe  the  fond- 
ness of  the  Emperor  Tiberius  for  mdon8,and 
detail  the  contrivances  by  which  they  were  pro- 
cured for  him  at  aU  seasons.  Stoves  appear  to 
have  been  used  in  this  process;  so  that  forcing- 
houses  were  not  unknovm  to  the  Romans.  The 
melon  has  certainly  been  generaUy  cultivated  in 
England  since  about  the  middle  of  the  aixteenih 
century;  how  much  earlier  is  mot  known.   I* » 
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highlj  probable  thai  those  eoolesiaatios  ivho  paid 
neh  attrition  to  the  other  fruits  grown  in  Italy 
and  Fnnce,  would  not  neglect  one  so  delicious 
as  the  melon;  and  it  is  distinctly  said  by  a  writer 
on  British  Topography,  Grongh^  that  the  culti- 
Tation  of  the  melon  in  England  preceded  the 
win  of  York  and  Lancaster,  but  that  it  was  de- 
Mroyed  in  the  times  of  ciWl  trouble  that  suc- 
ceeded. It  is  probable,  howeyer,  that  the  melon 
wasconfoanded  with  the  pumpkin  by  the  earlier 
writen  whom  Groug^  consulted.  While  in 
Fkmoe,  and  in  England,  melons  are  grown  as  an 
artkk  of  hixnry,  in  some  parts  of  the  East  they 
an  need  as  a  chief  necessary  of  life..  Niebuhr, 
the  odebrated  trayeller,  says,  ^  of  pumpkins  and 
mekmfl^  seTeral  sorts  grow  naturally  in  the  woods, 
and  aenre  for  feeding  camels;  but  the  proper 
mdons  are  planted  in  the  fields,  where  a  great 
wietj  of  them  is  to  be  found,  and  in  such  abun- 
dmee,  that  the  Arabians  of  all  ranks  use  them, 
for  acHne  part  of  the  year,  as  their  principal  article 
of  food.  They  afibrd  a  very  agreeable  liquor. 
When  its  frnit  is  neariy  ripe,  a  hole  is  pierced 
into  the  pulp;  this  hole  is  then  stopped  with 
wax,  and  the  melon  left  upon  the  stalk.  Within 
a  few  d^8  the  pulp  is,  in  consequence  of  this 
pioeeaa,  oonrerted  into  a  delicious  liquor." 

Ahhoogh  the  melon  is  a  very  delicious  fruit, 
H  is  not  one  of  the  most  wholesome,  more  espe- 
Mj  tn  cold  climates,  where,  if  eaten  in  any 
eooadeiable  quantity,  it  is  apt  to  derange  the 
ftomaeh,  unless  corrected  by  warm  and  stimu- 
htiog  ingredients;  and  the  same  remark  may  be 
ipplied  to  the  cucumber. 

^nall  mdons  are,  when  equally  ripe,  more 
kighlj  flavoured  than  large  ones.  In  general, 
howeyer,  the  fruit  is  choeen  as  much  for  show 
«  fi»  nee,  and  thus  the  large  ones  are  preferred, 
hideed,  in  almost  all  the  cultivated  fruits  and 
'«8«taMfis,  quality  is  very  apt  to.be  sacrificed  to 
*PP«mnoe;  as  in  the  markets  the  articles  are 
^><^t  by  the  judgment  of  the  eye,  and  not  by 
^of  the  palate.  To  obtain  the  hirge  sixe,  a 
anker  manuring  and  higher  culture  must  be 
lesorted  to  than  are  altogether  consistent  with 
the  natural  development  of  the  juices  of  the 
plant 

Of  the  melon  there  are  many  varieties^  and 
*ke  nnmber  of  them  is  constantly  increasing. 
Seventy-one  are  enumerated  in  the  Fruit  Cata- 
^oe  of  the  Horticultural  Society.  The  Can- 
taloope  is  one  of  the  best.  It  obtains  its  name 
^  a  seat  bdongii^  to  the  Pope,  not  fi&r  firom 
^e,  where  it  was  probably  first  cultivated  in 
^'I'ope,  and  whence  it  has  spread  into  most 
^oontiiee.  The  Cantaloupe  is  of  a  middling  size, 
I'Baify  round  in  form,  and  remarkably  rough  and 
*n«§;nlar  in  the  snrfaee.  The  colours,  both  of 
»•  eorfiM  and  the  flesh,  vary ;  the  former  from 
^*>^  mottled  with  green,  to  green  mottled  with 
^^ ;  and  the  latter  from  white,  or  nearly  so, 


to  orange  tinged  with  rose  colour.  The  flesh  of 
some  varieties  is  greenish ;  but  these  are  inferior 
to  the  others.  When  melons  of  this  sort  are 
equally  ripened,  it  may  be  considered  as  a  gen- 
eral rule,  that  Ihoee  which  are  darkest  on  the 
outside,  most  richly  tinted  in  the  flesh,  and  of  a 
moderate  dze,  have  the  most  high  and  musky 
flavour. 

There  is  also  a  small  African  or  Egyptian  melon, 
the  flesh  of  which  is  green,  of  a  particular  ex- 
cellence. Frederick  the  Great  was  passionately 
fond  of  these  melons;  and  Zimmerman,  who  at- 
tended him  in  his  last  illness,  finding  him  very 
ill  fr^m  indigestion,  discovered  that  he  ate  three 
or  four  of  them  daily  for  breakfost.  On  remon- 
strating with  the  king,  the  only  answer  that  the 
physician  could  get  was,  that  the  king  would 
send  him  some  of  the  friiit  to  taste  the  next  day, 
as  if  its  excellence  would  be  a  sufficient  apology 
for  the  habitual  indiscretion. 

The  Romana  is  also  a  fine  lemon;  and  it  ripens 
earlier  than  the  Cantaloupe.  The  surfiioe  is  often 
netted.  It  is  of  an  oval  shape,  highly  flavoured, 
and  when  good,  very  heavy  and  solid. 

The  Salonica,  which  has  been  but  recently  in- 
troduced into  this  country,  is  a  beautifol'melon. 
It  is  spherical,  smooth,  and  of  a  fine  golden  colour. 
The  flesh  is  white,  very  sweet,  and  in  consLstency 
resembling  the  water  melon.  The  Salonica  pre- 
serves its  qualities,  though  it  is  very  large;  and 
with  good  culture  specimens  may  be  had  weigh- 
ing seven  or  eight  poimds. 

The  small  Portugal  is  a  very  early  and  produc- 
tive melon,  but  not  remarkable  for  flavour.  The 
rock  melons  are  thickly  set  with  knobs;  they  are 
of  various  colours,  and  some  of  them  or  very 
fine  flavour.  The  oblong-ribbed  is  marked  into 
segments  fr^m  the  root  to  the  crown;  it  is  very 
productive;  and  the  flavour  is  so  high,  that  it  is 
sometimes  called,  by  way  of  eminence,  the  musk 
melon. 

The  melon  in  this  climate,  to  be  raised  to  per- 
fection, requires  the  aid  of  artificial  heat  and 
glass  throughout  every  stage  of  its  culture.  Its 
minimum  temperature  may  be  estimated  at  65^, 
in  which  it  will  germinate  and  grow;  but  it  re- 
quires a  heat  of  from  76^  to  80^  to  ripen  its 
fruit,  which,  in  ordinary  cases,  it  does  in  four 
months  from  the  time  of  sowing  the  seeds.  A 
rich  mould  of  v^table  extract,  with  sand,  is 
the  most  suitable  soil. 

The  melons  of  Persia  have  long  borne  a  high 
character.  **  Persia,"  says  Malte  Brun,  writing 
alter  Chardin,  Oliver,  and  Langles,  ^  is  consoled 
for  the  occasional  failure  of  her  grain  crop,  by 
the  fineness  of  her  fruits.  There  are  twenty 
sorts  of  melons,  the  finest  in  Khorassan.  In 
Persia,  this  firuit  is  extremely  succulent,  and 
contributes  greatly  to  health.  They  are  some- 
times so  large,  that  three  or  four  are  a  full  load 
for  a  man."  It  was  not  till  lately  that  the  seeds 
3  B 
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of  melons  were  recdved  here  direct  from  that 
country.  In  1824^  Mr  WiUock,  the  Amhassador 
to  the  C^onrt  of  Persia^  sent  a  parcel  of  seed,  and 
another  parcel  in  the  spring  of  1826.  An  ac- 
count of  ten  varieties  of  these  melons,  hy  Mr 
Lindley,  was  read  before  the  Horticultoral  So- 
ciety in  September,  1826;  and  the  individual 
fruits  referred  to  were  the  produce  of  the  So- 
ciety's garden  that  season. 

The  Persian  melons  are  extremely  rich  and 
sweet;  and  instead  of  the  thick  rind  of  the  common 
melons,  they  have  a  very  thin  and  delicate  skin, 
which  makes  a  fruit  of  the  same  apparent  die 
contain  nearly  twice  as  much  edible  matter.  In 
addition  to  this,  the  melons  are  beautiful,  and 
they  bear  abundantly ;  but  they  require  a  great 
deal  of  care.  In  the  warm  climate  of  Persia, 
the  only  attention  which  they  ask  fr^m  the  cul- 
tivator is  to  be  regularly  watered;  and  though 
the  melons  may  be  supplied  with  water  artifi- 
cially, the  air,  in  their  native  otuntry,  is  still 
very  dry:  this  humid  soU  and  dry  atmosphere 
are,  as  Mr  Lindley  remarks,  very  difficult  to  be 
obtained  in  this  country.  The  covering  which 
is  requisite  for  confining  the  heat,  confines  also 
the  moisture  raised  by  evaporation.  It  is  fur- 
ther judiciously  observed  in  this  paper,  that  the 
supply  of  water  should  be  at  the  roots,  and  not 
over  the  plant;  and  that  the  air  should  be  kept 
warm  by  repeated  changes  of  soil  on  the  snrfiu^ 
and  dry  by  abundant  ventillation.  Some  of  the 
melons,  of  which  Mr  WiUock  furnished  the  seed, 
are  ready  for  the  table  as  soon  as  cut;  and  some 
are  winter  melons,  which  must  be  kept  for  some 
months  bef<»e  they  are  eaten. 

Thb  CvctJUBBR,  (imeunm  mxtwa.)  The  cu- 
cumber is  an  annual  plant,  a  native  of  the  East 
Indies;  and  was  introduced  into  this  country 
about  the  year  1673.  In  England  it  is  cultivated 
generally  and  extensively  in  forcing  frames,  and 
in  the  open  air;  and  in  great  quantities  near  laige 
cities.  In  Hertfordshire,  whole  fields  are  annu- 
ally seen  covered  with  cucumbers,  without  the 
ud  of  dung  or  glass;  and  the  produce  is  sent  to 
London  for  pickling.  In  March  cucumbers  are 
sold  in  the  London  market  for  a  guinea  a  dozen; 
in  August  and  September  they  may  be  bou^ 
for  a  penny  per  dozen.  The  village  of  Sandy,  in 
Bedfordshire,  has  been  known  to  furnish  10,000 
bushels  of  pickling  cucumbers  in  one  week. 

In  the  East  the  cucumber  has  been  very  ex- 
tensively cultivated  from  the  earliest  periods,  as 
well  as  most  of  the  other  species  of  gourd.  When 
the  Israelites  complained  to  Moses  in  the  wilder- 
ness, comparing  their  old  Egyptian  luxuries  with 
the  manna  upon  which  they  were  fed,  they  ex- 
claimed, *'We  remember  the  fish  which  we  did 
eat  in  Egypt  freely, — the  cucumbers  and  the 
melons."  Hasselquist,  in  his  Travels,  states  that 
these  cooling  fruits  still  form  a  great  part  of  the 
food  of  the  lower  class  of  the  people  in  Egypt, 


especially  during  the  summer  months;  and  ^lat 
the  water  melon  in  particular,  wbidi  ia  culti- 
vated in  the  alluvial  soil  1^  by  the  inundation 
of  the  Nile,  serves  them  for  meat,  drink,  and 
phync  1^  cucumber  of  Syria  was  coMTsted 
in  large  open  fidds,  in  whidi  a  hut  was  erected 
for  the  abode  of  the  watchman,  who  gnaided  the 
fruit  against  foxes  and  jackals.  These  fiddi, 
doubtless,  were  fiur  away  from  the  habitadoni  ^ 
men;  for  Isaiah,  speaking  of  the  desdation  of 
Judah,  says,  ^'The  daughter  of  Son  is  left  as  a 
cottage  in  a  vineyard,  as  a  lodge  in  a  garden  of 
cucumbers.**  In  India,  beyond  the  Ganges, 
bishop  Heber  sawa  man  in  a  snaall  ebed  of  bam- 
boos and  thatch,  watching  a  field  of  eneomben; 
and  he  was  naturally  interested  in  the  dicom- 
stance,  as  being  the  same  custom  to  which  Isaiah 
alludes.  He  again  observed  a  watcher  of  en- 
cumbers, who  lighted  a  fire  during  the  night,  to 
keep  oflF  the  wild  dogs  and  wolves  from  hisfirait 
On  the  west  side  of  the  Jordan,  Burckhadt  saw 
fields  of  cucumbers. 

The  cucumber  has  been  known  in  England 
from  the  very  earliest  records  of  horticultnre. 
Grough  says,  that  it  was  oommon,  like  the  mdon, 
in  the  time  of  Edward  HI;  but  being  neglected 
and  disused,  became  entirely  foigotten,  till  the 
reign  of  Henry  VIII.  It  was  not  genially  cul- 
tivated till  about  the  middle  of  the  aevoiieenth 
century.  Thwe  are  many  varietieB  of  encam* 
hers. 

Some  cucumbers  are  cultivated  for  thdr  6n- 
tastic  shapes,  of  which  the  mike  ia  lemadohle 
for  its  great  length  and  mnall  diameter,  hot  it  is 
of  no  value,  except  for  show. 

For  raising  cucumbers  in  the  open  air,awarm 
border  is  chosen  exposed  to  the  son.  Dignpthe 
soft  mould,  and  sow  the  seeds  in  the  begmning 
of  June;  and  when  the  plants  come  np  train  the 
shoots,  and  water  them  in  dry  weather  in  the 
morning  or  evening,  keeping  the  8(m1  always 
moist  The  firuit  will  be  ready  in  the  end  of 
July  ot  in  August. 

Though  cucumbers  are  thus  extensiTely  ns^ 
they  are  not  esteemed  a  very  safe  artide  of  few 
by  our  dieticians.  The  late  Mr  Ahemethy  gave 
a  quaint  receipt  for  their  use,  which  was  to  p«l 
off  the  cucumber,  slice  it,  pepper  it,  pnt  vm^ 
to  it,  and  then  throw  it  out  at  the  window. 

GouBDS,  (eucmUta.)  Of  the  gourd  theieare 
many  varieties,  some  of  them  of  beaatifol  fbnn 
and  colour,  and  others  of  an  immense  aiae.  to 
England,  however,  they  are  cultiyated  more  as 
matters  of  curiodity  than  for  food.  One  sort, 
the  pumpkin  (eucwrbUa  pqpOy)  is  occa«ond!y 
eaten,  but  always  in  a  baked  state,  and  ciMnbined 
with  other  substances  of  highw  flavonr.  hi 
warm  situations,  and  when  highly  naannwd,  it 
grows  luxuriantly  in  the  open  air;  and  tillageB 
sometimes  grow'it,  and,  when  ripe,  conrert  » 
intoasortof  pie,  by  cutting  a  hole  in  the  fflde, 
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extneting  the  seeds  and  filaments^  stuffing  the 
esTity  with  apples  and  spices,  and  baking  the 
wboit.  The  pumpkin  seems  to  have  been  earlier 
introduced  into  general  culture  than  either  the 
CQcnmber  or  the  melon:  the  pumpkin  is,  in  fiact, 
the  loelon  of  the  old  English  writers,  the  true 
Bidon  being  then  styled  the  musk  melon.  The 
pampkin  or  gourd  enters  more  into  the  cookery 
of  the  southern  nations  on  the  continenty  than 
into  those  of  Britain. 

The  sjuask,  Ccmeurbita  melopepo,J  has  a  large 
fruit,  reddish,  yellow,  or  yellowish- white,  within 
and  without;  of  a  round  form,  but  often  flattened 
it  top  and  bottom :  occasionally  warted.  It  is 
eoltiTated  in  America  as  an  artide  of  food. 

The  water  w^don^  (cucurfnta  citndkts,J  This 
is  radily  distinguished  from  all  the  other  species, 
by  its  deeply  cut  leaves.  The  fruit  is  roundish, 
iflge,  smooth;  often  a  foot  and  a  half  in  length, 
vith  a  white  icy  flesh,  streaked  with  daik  red 
and  black  seeds.  It  is  much  cultiyated  in  the 
wum  countries  of  Europe,  and  also  in  Asia, 
Africa,  and  America,  for  its  cooling  quality.  It 
is  and  to  be  a  native  of  the  Levant,  but  it  is 
piobably  indigenous  to  many  other  countries. 
Hasselquist  says,  ^Hhe  Arabians  call  it  btOeeh, 
It  is  cultivated  on  the  banks  of  the  Nile,  in  the 
nch  dayey  earth  which  subsides  during  the  in- 
nndstioii,  from  the  beginning  of  May  until  the 
oTerflowing  of  the  Nile,  towards  the  end  of  July 
or  beginning  of  August;  and  in  the  island  Delta, 
especially  at  Burloe,  from  whence  the  largest 
and  best  are  procured.  This  fruit  serves  the 
Egyptians  for  meat,  drink,  and  physic.  It  is 
eaten  in  abundance  during  the  season,  even  by 
the  richer  scnrt  of  people;  but  the  common  people, 
on  whom  Providence  hath  bestowed  nothing  but 
poverty  and  patience,  scarcely  eat  any  thing  but 
these  during  their  season,  and  are  obliged  to  put 
np  with  worse  fare  at  other  times.  They  eat 
them  with  a  little  bread,  and  scarcely  ever  taste 
them  in  ^eir  ripe  state.  The  juice  also  serves 
tbem  for  a  refrediing  drink;  for  this  purpose 
they  make  a  hole  in  the  melon,  whence  all  the 
jnice  edlects.  A  variety  of  a  softer  and  more 
joicy  nature  also  supplies  them  with  physic,  but 
this  kind  is  more  rare;  it  also  comes  from  Burlos. 
When  it  is  very  ripe,  almost  approaching  to 
Putridity,  the  faoUow  part  of  it  collects  the  juice, 
snd  mixing  it  with  a  little  sugar  and  rose-water, 
they  administer  it  in  burning  fevers,  being  the 
only  medicine  which  the  common  people  use  in 
those  maladies." 

By  Europeans  this  fruit  should  be  eaten  with 
SR8t  caution,  especially  during  the  heat  of  the 
%»  and  after  exercise.  Instances  of  sudden 
^cith  have  followed  the  eating  of  this  fruit  in  any 
<IQttitity.  It  is  said  also  to  favour  the  produc- 
tion of  intestinal  worms  in  those  who  live  much 
mit. 
The  orange  fruited  gourd,  {cueurbita  aurantia) 


is  a  native  of  the  East  Indies.  It  is  a  very  hand- 
some variety,  but  cultivated  only  as  a  curiosity. 
The  calabash  or  bottle  gourd,  (cuewrUta  lagen- 
aria,)  is  similar  to  the  other  in  quality,  and  gets 
its  trivial  name  as  well  f^m  its  form  as  from  the 
use  to  which  the  hard  and  tough  rind  is  applied. 
It  is  a  native  both  of  the  East  and  the  West 
Indies;  and  the  humbler  inhabitants  employ  these 
gourds  as  ready  made  bowls  and  other  vessels. 
In  some  parts  of  the  East,  gourds  are  sufficiently 
large  to  support  a  man  in  the  water,  who  floato 
upon  a  cross  bar  fie^tened  to  the  top  of  two  of 
vast  dimensions.  The  Arabians  call  the  bottle 
gourd  charrah.  The  poor  people  eat  it  boiled 
with  vinegar,  or  fill  the  shdl  with  rice  and  meat, 
and  thus  make  a  kind  of  pudding  of  it. 

Vegetable  marrow  (cucurbita  succada,)  is  a  very 
important  gourd;  and  though  it  has  been  but 
lately  introduced  into  this  country,  it  is  already 
cultivated  to  a  considerable  extent.  It  is  straw 
coloured,  of  an  oval  or  elongated  shape,  and  when 
full  grown  attains  the  length  of  about  nine 
inches.  When  very  young,  it  eats  well,  fried  in 
butter;  when  half  grown,  it  may  be  cooked  in  a 
variety  of  ways,  and  is  peculiarly  soft  and  rich, 
having  an  oily  and  almost  an  animal  flavour; 
when  fully  matured,  it  may  be  made  into  pies, 
for  which  purpose  it  is  much  superior  to  any  of 
the  other  gourds.  But  it  is  in  tlie  intermediate 
or  half  grown  state  only,  that  it  deserves  its 
conmion  appellation  of  vegetable  marrow.  The 
vegetable  marrow  gourd  is  a  native  of  Persia; 
but  if  the  soil  on  which  it  is  placed  be  rich  and 
warm  enough,  it  thrives  very  well  with  us  in  the 
open  air. 

"I  have  been  able,"  says  Mr  Sabine,  "to  ob- 
tain but  very  imperfect  accounts  of  the  origin  of 
this  gourd .  It  was  certainly  new  in  this  country 
within  a  few  years;  and  I  think  the  most  proba- 
ble account,  of  the  many  that  I  have  heard,  of 
its  introduction,  is,  that  the  first  seeds  were 
brought  here  in  one  of  our  East  India  ships,  and 
came  probably  from  Persia,  where,  as  I  am  told, 
it  is  known,  and  called  deader.  Its  cultivation 
is  easy."  If  any  other  kind  of  gourd  grow  in 
the  neighbourhood,  no  reliance  can  be  placed  on 
the  goodness  of  the  seed  of  the  vegetable  mar- 
row. 

The  Papaw,  (earica  papaya,)  Though  the 
papaw  tree  is  now  found  in  the  East  as  well  as 
in  the  West,  it  is  generally  understood  to  be  a 
native  of  America,  and  to  have  been  carried  to 
the  East  about  the  time  of  the  first  intercourse 
between  the  two  continents.  The  papaw  rises 
with  a  hollow  stem  to  the  height  of  about  twenty 
feet,  after  which  it  has  a  head  composed,  not  of 
branches,  but  of  leaves  and  very  long  foot-stalks. 
The  male  and  female  flowers  are  on  difierent 
trees :  the  female  flowers  are  bell-shaped,  large, 
generaUy  yellow,  and  followed  by  a  fleshy  fruit, 
about  the  size  of  a  small  mdon.    The  tree,  and 
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even  the  fhiit,  are  full  of  an  acrid  milky  juice; 
but  the  fruit  is  eaten  with  sugar  and  pepper,  like 
melon;  and  when  the  half  grown  fruit  is  pro- 
perly pickled,  it  ia  but  little  inferior  to  the 
pickled  mango  of  the  East  Indies.  There  are 
many  forms  in  the  fruit,  and  some  varieties  in 
the  colour  of  the  flower  of  the  papaw :  and  there 
is  also  a  dwarf  species;  though,  as  this  has  been 
observed  chiefly  in  arid  situations,  it  maybe  the 
common  sort  stunted  for  want  of  moisture. 

Love  Apple,  fsolanum  lycopenicum,)  The 
natural  family  solaneas,  contains  plants  for  the 
most  part  of  a  narootio  and  poisonous  quality, 
as  the  deadly  nightshade,  henbane,  strammonium, 
tobaoco,  and  several  others.  It  also  contains  a 
species  whose  roots  are  edible,  the  potato  already 
described,  and  the  following  edible  fruits. 


Egg  Plant 

The  love  apple,  or  tomata,  is  a  native  of  the 
tropical  parts  of  South  America;  but  as  it  now 
thrives  well  in  the  warmer  countries  of  Europe, 
and  will,  if  the  plants  are  forwarded  in  a  hot-bed 
in  the  early  part  of  the  season,  produce  fruit 
with  as  much  certdnty  in  this  country,  upon  a 
warm  border,  it  may  be  considered  as  naturalized 
in  the  temperate  regions.  It  is  an  annual:  the 
leaves  and  flowers  have  some  resemblance  to  those 
of  the  potato,  only  the  latter  are  yellow.  The 
fruit,  when  ripe,  attains  the  size  of  a  small  apple. 
It  is  compressed  at  the  crown  and  base,  and  fur- 
rowed along  the  sides;  the  whole  is  of  uniform 
colour,  and  smooth  and  shining.  There  are  some 
varieties  both  in  the  shape  and  colour  of  the 
fruit;  bright  red  and  orange  are  the  prevailing 
colours.  The  love  apple  is  used  for  eating  in 
every  stage  of  its  growth.  When  green,  it  is 
pickled  or  preserved;  when  ripe,  it  is  employed 
for  soups  and  sauces,  and  the  juice  is  made  into 
a  kind  of  ketchup.  In  this  country,  however, 
where  the  culture  requires  a  good  deal  of  care, 
except  in  fevourable  situations,  the  love  apple  is 
not  in  very  general  use;  but  in  warmer  countries 
it  is  in  much  more  esteem,  so  that  in  Italy,  whole 
fields  are  covered  with  it,  and  it  is  a  general 
article  at  table. 

Humboldt  describes  a  species  of  the  solanumy 
which  he  conceives  indigenous  to  the  isle  of  Cura, 
and  which  is  at  present  cultivated  in  many  parts 


of  South  America.  The  fruit  is  round  and  amall, 
but  very  savoury. 

The  effg  pUmt  belongs  to  the  same  ftmily,  hai 
the  same  habits,  and  requires  neaily  the  nme 
culture  as  the  love-apple.  It  is  found  in  the 
warmer  parts  of  Africa,  Aaa,  and  America:  it 
is  an  annual;  rises  to  the  height  of  abont  two 
feet;  bears  light  violet  flowers,  which  are  followed 
by  large  fleshy  berries,  having  the  size  and  shape, 
and,  in  the  white  varieties,  very  much  the  cdlour 
and  resemblance  of  eggs,  whence  the  common 
name.  The  forms  of  the  egg  plant  are  globe- 
shaped  and  oval;  and  some  of  both  fonns  are 
white,  and  others  purple  or  mottled.  Tlieegg 
plant,  according  to  the  Hortus  EeweDsis,  has 
been  cultivated  in  England  since  the  year  1596; 
but  it  has  seldom  been  made  use  of  as  an  article 
of  cookery.  Even  on  the  continoit,  where  the 
temperature  agrees  better  with  its  habits,  it  has 
not  80  much  flavour  as  the  love  apple;  hut  still  it 
is  used  in  soups  and  stews,  and  la  ako  eaten  alioed 
and  fned  with  oU  or  butter.  Though  the  yonng 
plants  require  to  be  forwarded  in  ahot-hed,  they 
may  afterwards  be  made  to  produce  fruit  on 
warm  and  sheltered  borders;  and  both  they  and 
the  love  apple  succeed  best  when  placed  against 
a  sunny  wdl. 

Besides  the  white  egg  plant,  (the  aoioMm  w- 
Umgena  of  Linnaeus,)  which  has  been  long  culti- 
vated as  a  curiodty,  though  never  used  as  food, 
there  are  several  others;  and  M.  Dunal,  in  bis 
History  of  Solanums,  has  separated  the  edible 
ones,  of  which  he  has  enumerated  four  varietiei, 
into  the  species' of  aolawum  eiadenium.  Tbe 
round  and  the  long  variety  of  the  esculent  aw 
both  cultivated  in  the  garden  of  the  Horticul- 
tural Society.  The  plants,  which  are  annuals, 
are  raised  to  the  height  of  nine  or  ten  inches  m 
the  stove,  and  then  planted  on  the  borders  in  ^ 
open  air,  where  they  grow  to  the  height  of  be- 
tween two  and  three  feet.  The  fruits  of  both 
are  large:  the  round,  or  rather  oval  (forthat  is  its 
proper  shape,  is  four  inches  long,  and  about  tiwe 
thick.    This  variety  is  caUed  the  Mammotii  egg 

plant  The  long  has  larger  fruit,  ™««^^ 
sometimes  as  much  as  eight  inches  in  Ifflgw. 
They  vary  much  more  in  colour  than  the  round, 
some  of  them  being  streaked  with  yellow.  0^ 
varieties  are  described  as  being  found  in  India; 
but  the  seeds  that  have  been  sent  to  this  country 
have  produced  fruit  similar  to  the  kinds  now 
mentioned. 

Various  species  of  the  solanum  are  comm<m^ 
the  Levant :  and  three  are  particuhuiy  described 
by  Dr  Walsh  in  the  Horticultural  Transactioiw. 
The  following  is  the  substance  of  his  communi- 
cation: . 

Solamm  JSthicpieum  is  the  scarlet  ^V^ 
of  which  the  fruit  is  produced  in  the  neighbou^ 
hood  of  Constantinople;  but  it  is  rare,  being 
never  sold  in  the  markets,  and  but  seldom  seen 
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ia  priTBte  gardens.    It  is  used  as  an  ingredient 
inscHips. 

Solmmm  Sodommm  is  a  purple  egg  plants  of 
wbidi  tlid  fruit  is  lai^  and  handsome.  A  q>e- 
dfli  of  gwyw  often  attacks  and  punctures  the 
rind;  upon  which  the  whole  fruit  gangrenes, 
lad  is  conrerted  into  a  substance  like  ashesy 
while  the  outside  is  fiiir  and  beautifuL  It  is 
fiMmd  tm  the  borders  of  the  Dead  sea,  and  is  that 
m^  the  external  beauty  and  the  internal  de- 
e^tion  of  which  hare  been  so  celebrated  in  &bu- 
loQi^  and  so  perplexing  in  true  history. 

**  Deed  sea  fruits,  that  tempt  the  eye. 
Bat  torn  to  ashes  oo  the  lips." 

The  dreadful  judgment  of  the  cities  of  the 
plnn,  recorded  in  sacred  history— the  desolation 
around  the  Dead  sea — ^the  extreme  saltness  of  its 
vaten,  the  bitumen,  and,  as  is  reported,  the 
SDoke  that  sometimes  issued  from  its  sur&ce — 
were  all  calculated  for  making  it  a  fit  locality  for 
sopendtious  terrors;  and  among  the  rest  were 
the  oelebnited  apples  which  are  mentioned  by 
JoeephuB,  the  historian  of  the  Jews,  not  as  fitbu- 
kNi8  matters  of  which  he  had  been  told,  but  as 
real  aobstanoes  which  he  had  seen  with  his  own 
ejes.  He  says,  they  ^  have  a  fiiir  colour,  as  if 
thej  were  fit  to  be  eaten;  but  if  you  pluck  them 
wiUi  your  hand,  they  yanish  into  smoke  and 
SBhee." 

Milton,  who  collected  all  of  history  or  &ble 
that  could  heighten  the  effect  of  his  poem,  refers 
to  those  apples  as  adding  new  anguish  to  the 
&Oen  angels,  after  they  had  been  transformed 
into  serpents,  upon  satan's  return  from  the 
temptation  of  man. 


-•*Thefe  stood 


A  grove  hard  by, 

laden  with  U2a  frait,  like  that 

Which  grew  fai  Paradise,  the  bait  of  Ere, 
Wd  by  the  Tempter :  oo  that  prospect  strange 
Their  eanest  eyes  they  flx'd,  imagfaiing. 
For  one  ibcbidden  tree,  a  mulUtade." 

•  •  •  •  • 

"  They  parched  with  sealdiog  thirst,  and  hmiger  fierce, 

ooold  not  abstain ; 

But  on  they  rolled  in  heaps,  and  up  the  trees 
CSmbing,  sat  thicker  than  the  snaky  locks 
That  eorl'd  Megsora :  Greedily  they  plack'd 
The  frnitage  fUr  to  sight,  like  that  which  grew 
Nett  that  bitominoos  Uke  where  Sodom  plaoed; 
This  more  dehisiTe,  not  the  touch  but  taste 
Deceives;  they  fondly  thinking  to  allay 
Their  thirst  with  gust,  instead  of  fruit 
Chew*d  bitter  ashes,  which  the  offended  taste 
With  ipnttcring  noise  reelected.*' 

Henry  Teonge,  a  chaplain  in  the  English  fleet, 
whose  Diary  was,  a  few  years  dnce,  published 
from  the  original  manuscript,  so  wdl  describes 
the  real  condition  of  the  decayed  9olamun  9odo- 
"MM,  which  he  states  that  he  saw  in  December, 
1676,  that  no  one  can  doubt  that  his  notice  was 


founded  upon  personal  examination.  ^'Thia 
country  (that  about  the  Dead  sea)  is  altogether 
unfruitfull,  says  he,  <^  being  all  over  full  of  stones, 
which  looks  just  lUce  burnt  syndurs.  And  on 
some  law  shrtMs  there  grow  small  round  things, 
which  are  called  apples,  btU  no  wiU  like  thorn. 
They  are  somewhat  feyre  to  look  at ;  but  touch 
them  and  they  moulder  all  to  black  ashes,  like 
soote,  boath  for  looks  and  smell."  Though 
these  are  only  the  remarks  of  a  popular  observer, 
who  told  what  he  saw,  without  any  view  to  a 
scientific  purpose,  the  single  addition  of  the  at- 
tack of  the  plant  by  the  insect,  and  the  subse- 
quent mortification  and  internal  drying,  would 
have  made  it  just  as  perfect  as  the  descriptions 
of  the  present  day. 

Pocock,  who  travelled  more  than  fifty  years 
after  Teonge,  did  not  see  the  apples ;  and  though 
he  did  mention  them,  he  pointed  to  a  plant  very 
different  fr^m  the  real  one :  "  As  for  the  fruits 
of  Sodom,  fair  without  and  full  of  ashes  within," 
says  he,  ^^  I  saw  nothing  of  thorn;  but  from  the 
testimony  we  have,  some^ing  of  the  kind  has 
been  produced.  But  I  imagine  they  may  be 
pomegranates,  which,  having  a  tough  hard  rind, 
and  being  left  on  the  trees  for  two  or  three  years, 
the  inside  may  be  dried  to  dust,  and  the  outside 
remain  firm."  Mariti,  who  visited  those  r^ons 
thirty  years  after  Pocock,  mentions,  that  "  No 
person  could  point  out  to  me  in  the  neighbour- 
hood that  species  of  fruit  called  the  apples  of 
Sodom,  which,  being  fresh  and  of  a  beautifril 
colour  in  appearance,  fidl  to  dust  as  soon  as  they 
are  touched."  Hasselquist,  however,  not  only 
found  the  apples,  but  the  plant,  referred  it  to 
the  Linnsan  species  of  sclanum  melongena,  and 
pointed  out  the  cause  of  the  disease;  and  though, 
in  the  more  recent  and  accurate  division  of  the 
genus  solanuMy  to  which  allusion  has  been  made, 
the  name  of  Sodomoum  has  been  substituted  for 
that  of  melongena,  the  fruit  and  the  disease  have 
been  proved  to  be  as  Hasselquist  stated. 

Solanum  melongona  is  more  common  in  the 
markets  of  Constantinople  than  either  of  the 
former  sorts,  being  almost  as  abundant  as  the 
gourd  and  the  melon,  and  used  for  nearly  the 
same  purposes.  There  are  several  varieties  of 
this  solanum.  The  first  appearance  of  the  plant, 
it  is  said,  is  always  attended  with  a  north-east 
wind  of  some  continuance ;  and,  therefore,  the 
ships  for  the  Black  sea  sail  before  this  harbinger, 
or  rather  companion,  of  bad  weather  comes  forth. 
This  is  probably  one  of  the  superstitions  which 
in  all  countries  attach  to  matters  so  uncertain  as 
the  weather. 

In  this  country  the  seeds  must  be  sown  in  rich 
mould,  and  raised  in  a  hot-bed,  from  about  the 
vernal  equinox  till  May.  About  the  middle  of 
the  month  they  may  be  transplanted  to  a  warm 
sunny  border,  where,  if  duly  watered  and  tended, 
the  fruit  will  be  ripened  in  August. 
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CHAP.  XXXIX. 


THB  WALNUT,  CHB8TNUT,  HAZEL  IfUT,  ACORN, 
CABHEW  NUT,  &C. 

Thb  Walnut  (juglam  regia),  Nat.  fem. 
tef^ebiniaeeag;  moruma,  pofyandria^  of  LIdiisiib. 
The  frait,  or  not,  of  the  walnut  is  a  universal 
favourite;  and  •*wine  and  walnuts"  form,  in 
the  dessert,  an  association  not  likely  to  become 
extinct.  The  general  objection  against  nuts 
applies,  in  some  degree,  to  this  variety;  but  it 
is  more  pleasant  to  the  taste,  and  less  inju- 
rious to  the  stomach,  than  many  other  kinds.. 

143. 


TIM  Wtlaot. 

The  common  walnut  is  a  handsome  and  usefal 
tree.  The  branches  assume  a  graceful  form ;  and 
the  warm  hue  of  the  foliage  in  spring  forms  a 
pleasing  contrast  with  oihet  trees.  The  flowers 
begin  to  open  about  the  middle  of  April,  and  are 
in  fall  blow  by  the  middle  of  May,  before  which 
time  the  leaves  are  fiilly  displayed.  It  drops  its 
leaves  early  in  the  autumn. 

In  the  colder  parts  of  Britain  the  fruit  does 
not  come  to  maturity ;  and  even  in  the  warmer, 
it  is  occasionally  liable  to  be  nipt  by  the  spring 
frosts ;  but  in  most  situations  it  flourishes  as  an 
ornamental  and  useful  tree  in  gardens  and  shrub- 
beries. The  walnut  is  supposed  to  be  a  native 
of  Persia  and  the  south  dde  of  mount  Caucasus, 
and  is  probably  the  Persian  nut  mentioned  by 
Theophrastus.  It  is  the  juglansy  or  nut  of  Jove, 
of  the  Romans.  It  is  found  growing  wild  in  the 
northern  parts  of  Persia,  sometimes,  though  more 
rarely,  in  the  Russian  territory  to  the  north  of 
the  Caucasus,  and  in  China.  In  the  east  of 
France,  the  south  of  Germany,  and  Switeeriand, 
it  is  very  abundant,  more  especially  in  Grermany, 
in  many  parts  of  which,  such  as  the  plains  of 
the  Bergstrasse,  which  run  parallel  to  the  Rhine, 
between  the  Neckar  and  Mayn,  there  is  hardly 
any  other  timber.  It  is  supposed  to  have  been 
introduced  into  England  from  France,  and  called 
^aw^nut,  previous  to  1662.  Before  the  intro- 
duction of  mahogany  and  other  foreign  woods. 


the  walnut  was  much  used  in  Kngiand  in  all 
sorts  of  cabinet  work,  for  which  the  wood  was 
well  suited,  being  toug^  and  strong  in  propor- 
tion to  its  weight,  of  a  beautiful  variegated  tex- 
ture, susceptible  of  a  fine  polish,  of  sufficient  axe, 
and  very  durable.  In  many  parts  of  the  conti- 
nent this  wood  b  stall  extenrivdy  used  for  do- 
mestic articles  of  furniture ;  and  both  there  and 
in  Britain  for  the  mannfiicture  of  the  stocks  of 
all  kinds  of  fire-arms.  In  England  there  are 
still  a  good  many  walnut  trees  scattered  over  Ute 
country,  although  the  same  attention  is  not  pud 
to  planting  it,  and  thus  afibrding  a  supply  for 
the  more  limited  and  casual  demand  of  the  wood. 
This  tree  grows  rapidly  till  it  has  attained  a  con- 
siderable size.  Its  duration  is  not  well  ascer- 
tained ;  but  probably  the  most  profitable  period 
for  cutting  it  down  is  when  it  has  attained  the 
age  of  fifty  or  sixty  years. 

The  kernel,  whi(di  b  externally  of  a  conru- 
gated  fbrm,  is  contained  within  an  oval-shaped 
shell,  and  this  again  is  enveloped  in  a  green  husk. 
It  is,  when  ripe,  esteemed  as  a  fruit;  but  fimn 
its  containing  a  large  prop<Htion  of  oH,  is  like  ail 
substances  of  the  kind,  apt  to  dis^^ree  with  many 
stomachs.  The  green  fruit  makes  an  agreeable 
pickle ;  and  the  expressed  oil  is  somend^  aimi* 
lar  to  almonds,  and  is  used  as  a  finer  sort  by 
painters.  It  is  also  used  in  cooking  and  fi>r 
burning.  The  Spaniards  strew  the  gratings  d 
old  and  hard  w^nuts,  first  peeled,  into  their 
tarts  and  other  meats.  When  the  leaves  and 
recent  husks,  in  their  green  state^  are  macerated 
in  warm  water,  the  extract,  which  is  bitter  and 
astringent,  is  used  to  destroy  insects;  and  it  isa 
very  permanent  dye,  imparting  to  wool,  or  the 
skin  and  nails  of  the  living  body,  a  dingy  greenish 
yellow,  which  cannot  be  obliterated  without  a 
great  deal  of  labour.  On  this  account  it  is  said 
to  have  been  used  by  gypsies,  in  staining  the 
complexions  of  stolen  children,  that  they  may 
appear  to  be  thdr  own  off^ning.  The  quantity 
of  oil  in  fresh  walnuts  is  very  considerable,  bebg 
about  equal  to  half  the  weight  of  the  kernels.  A 
bitter  decoction  of  the  unripe  fruit  has  been  ex- 
tolled as  a  cure  for  intestinal  worms :  PHny  thus 
recommends  it;  but  it  has  now  been  supoaeded 
by  other  more  certain  and  powerful  remedies. 

Of  the  common  walnut  there  are  several  va- 
rieties; as  the  large,  the  thin  shelled,  the  thick 
shelled,  the  late  ripe,  the  double,  and  the  French 
walnut.  But  the  nuts  from  these  respective  va- 
rieties do  not  always  produce  firuit  of  their  own 
kinds,  so  that  no  dependence  can  be  put  on  the 
seeds  until  the  tree  has  produced  fruit. 

Besides  raidng  from  seeds,  the  tree  may  be 
propagated,  aecording  to  the  method  of  En^t, 
by  buddhig,  or  by  layers  and  inarching.  The 
tree  will  succeed  in  any  fertile  soil,  as  a  light 
or  clayey  loam,  provided  the  subsoil  be  dry,  and 
the  site  a  little  sheltered ;  but  it  thrives  beat 
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what  there  is  a  good  depth  of  loam,  mixed  with 
Mid  or  giavel  rather  than  daj.  As  this  tree  is 
long  before  it  bears  fruity  there  is  a  particular 
indoeement  for  procniing  plants  from  the  nur- 
sery  either  inarched^  budded,  or  in  as  advanced 
a  stage  as  it  will  be  safe  to  remoye  them.  This 
may  be  when  thej  are  from  eight  to  twelve  years 
oid.  A  line  of  walnut  treea  servee  as  a  good 
screen  to  an  orchard  of  fruit  trees — the  plants 
should  stand  at  25,  the  trees  at  60  feet  distance. 
Ail  those  trees  which  are  intended  for  timber 
ody,  should  be  sown  in  the  places  where  they 
sn  to  remain,  in  order  to  preserve  the  tap  root, 
for  when  once  broken,  the  tree  ceases  to  aspire, 
but  inclines  to  branch  out.  On  the  contrary, 
tnnQ>lanting,  by  destroying  the  tap  root,  ren- 
ders the  tree  more  fruitftil ;  it  being  a  common 
observation,  that  downright  roots  greatly  en- 
comage  the  luxuriant  growth  of  timber,  and 
thai  soch  trees  as  spread  their  roots  near  the  sur- 
6oe  always  produce  the  greatest  quantity  and 
beat  flavoured  fruit.  The  best  season  for  trans- 
planting is  as  soon  as  the  leaves  begin  to  decay; 
and  if  they  are  carefully  taken  up,  and  their 
blanches  preserved  entire,  the  success  will  be  al- 
most certain,  even  at  the  ages  of  eight  or  ten 
years. 

Of  the  walnut  there  are  the  following  species: 

The  Black  Vtrginian  Walnut  (juglans  nigra  )y 
with  q>ear-shaped  serrated  small  leaves,  and  the 
exterior  ones  smaller.  This  tree  grows  to  a  large 
aze  in  North  America.  The  leaves  are  composed 
of  five  or  six  pair  of  spear-shaped  lobes,  which 
end  in  acute  points,  and  serrated  on  the  edges. 
Tliete  leaves,  when  bruised,  emit  a  strong  aro- 
matic flavoor,  as  do  also  the  outer  covers  of  the 
nuts,  which  are  rough  and  rounder  than  those 
of  the  common  walnut.  The  shell  of  the  nut  is 
very  hard  and  thick,  and  the  kernel  small,  but 
Tery  sweet.  A  variety  of  this  species  has  heart 
spear-ahaped  leaves,  and  downy  footstalks,  with 
very  long  fruit,  and  kernel  deeply  furrowed. 

Hkkory  (jugUsM  oUmJ,  This  tree  is  also 
very  common  in  most  parts  of  North  America. 
The  leaves  are  composed  of  two  or  three  pair  of 
oblong  lobes,  terminated  by  an  odd  one.  They 
are  of  a  light  greoi  colour,  with  serrated  edges. 
The  fruit  is  shaped  like  the  common  walnut;  but 
the  diell  is  smoother,  and  of  a  light  colour.  It 
is  edible,  and  yields  an  oil  similar  to  that  of  the 
walnut.  One  part  of  the  wood  is  more  porous 
than  that  of  the  walnut;  but  the  other  is  more 
compact.  This  gives  the  grain  of  the  wood 
something  of  the  appearance  of  that  of  the  ash, 
and  it  is  used  for  similar  purposes,  the  small 
shoots  for  hoops,  and  the  grown  trees  for  agri- 
cultural instruments.  It  is  very  tough  and  elastic, 
and  suits  well  for  the  shafts  and  poles  of  wheel- 
carriages,  fidiing-rods,  &c. 

In  &vourable  situations,  this  tree  grows  well 

hi  England.     The  trunk  rises  to  a  considerable 


height,  of  a  nearly  uniform  thickness,  as  straight 
as  a  line,  and  without  any  lateral  branches. 

The  Penntylvania  Walnut  {jugkms  cinerea). 
This  species  seldom  exceeds  the  height  of  thirty 
feet  The  leaves  are  long,  and  composed  of 
seven  pairs  of  folioles,  terminated  by  an  odd 
one.  The  flowers  are  yellow,  and  come  out 
at  the  same  time  with  the  others,  and  are  suc- 
ceeded by  a  small,  roundish,  hard-shelled  fruit. 

Thb  Chbstnut  (fagus  caskmea),  Nat.  fam. 
amenUuseag;  moncsckiy  pofyandria,  of  Lionaeus. 
The  fruit,  or  nut,  of  the  chestnut  is  much 
esteemed  as  an  accompaniment  to  the  dessert,  and 
when  roasted,  is  both  nutritious  and  agreeable. 
Thb  is  a  splendid  tree,  growing  to  a  great  si^e, 
and  enduring  for  ages.  The  leaves  are  large, 
lanceolate,  and  deeply  serrated  on  the  edges. 

14  k 
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The  male  flowera  are  collected  in  long  catkins, 
and  begin  to  open  about  the  month  of  May ; 
the  buds  usually  appear  about  the  middle  of 
April,  and  in  a  few  days  are  followed  by  the 
leaves,  which  remain  green  till  October,  when 
they  assume  a  yellow  tinge.  The  fruit  is  con- 
tained within  a  strong  skin,  or  leathery  coat,  and 
this  again  is  surrounded  with  a  second  coat,  co- 
vered with  numerous  spines  or  bristles.  The 
chestnut  is  composed  chiefly  of  farinaceous  and 
mucilaginous  matters.  It  is  commonly  eaten 
roasted,  with  a  little  salt,  or  it  may  be  eaten 
raw.  On  the  Continent  it  is  not  only  boiled  and 
roasted,  but  puddings,  cakes,  and  bread,  are 
made  of  it.  According  to  Phillips,  chestnuts 
stewed  with  cream  make  a  fovourite  dish,  and 
many  prefer  them  as  stuffings  for  Turkeys. 
They  are  also  stewed  and  eaten  with  salt  fish. 

The  chestnut  tree  is  generally  understood  to 
be  a  native  of  Asia,  in  many  parts  of  which  lb 
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is  to  be  found  in  sitaations  where  it  is  not  very 
likely  to  haye  been  planted.  Tradition  says  tbat 
it  was  brought  from  Asia  Minor  by  the  Eknpe- 
xor  Tiberius,  and  that  it  soon  spread  all  over  the 
warmer  parts  of  Europe.  At  present  it  is  very 
abundant,  as  a  native  tree,  in  the  mountainous 
parts  of  the  south  of  Europe;  and  it  is  also  found 
in  North  America,  from  New  York  to  Carolina. 
The  cagtagno  de  cento  cawtUi,  or  'chestnut  of  the 
hundred  horses,'  upon  Mount  Etna,  is  probably 
the  largest  tree  in  Europe,  being  more  than  two 
hundred  feet  in  circumference.  Brydone,  a  tra- 
veller who  wrote  about  fifty  years  ago,  has  given 
a  particular  description  of  this  celebrated  tree : 

'^  From  this  place  it  is  not  less  than  five  or  six 
miles  to  the  great  chestnut  trees,  through  forests 
growing  out  of  the  lava,  in  several  places  almost 
impassable.  Of  these  trees  there  are  many  of  an 
enormous  size ;  but  the  cctHagno  de  cento  cavaUi 
is  by  much  the  most  celebrated.  I  have  even 
found  it  marked  in  an  old  map  of  Sicily,  pub- 
lished near  an  hundred  years  ago ;  and  in  all  the 
maps  of  Etna  and  its  environs,  it  makes  a  very 
conspicuous  figure.  I  own  I  was  by  no  means 
struck  with  its  appearance,  as  it  does  not  seem 
to  be  one  tree,  but  a  bush  of  five  large  trees 
growing  together.  We  complained  to  our  guides 
of  the  imposition;  when  they  unanimously  as- 
sured us,  that,  by  the  universal  tradition  and 
even  testimony  of  the  country,  all  these  were 
once  united  in  one  stem;  that  their  grand&thers 
once  remembered  this,  when  it  was  looked  upon 
as  the  glory  of  the  forest,  and  visited  from  all 
quarters;  that  for  many  years  past  it  had  been 
reduced  to  the  venerable  ruin  we  beheld.  We 
b^an  to  examine  it  with  more  attention,  and 
found  that  there  is  an  appearance  that  these  five 
trees  were  really  once  united  in  one.  The  open- 
ing in  the  middle  is  at  present  prodigious;  and 
it  does,  indeed,  require  fiuth  to  believe  that  so 
vast  a  space  was  once  occupied  by  solid  timber. 
But  there  is  no  appearance  of  bark  on  the  inside 
of  any  of  the  stumps,  nor  on  the  sides  that  are 
opposite  to  one  another.  Mr  Glover  and  I  mea- 
sured it  separately,  and  brought  it  exactly  to  the 
same  size,  viz.  two  hundred  and  four  feet  round. 
If  this  was  once  united  in  one  solid  stem,  it 
must  with  justice,  indeed,  have  been  looked  upon 
as  a  very  wonderful  phenomenon  in  the  vegetable 
world,  and  deservedly  styled  the  glory  of  the 
forest.  I  have  since  been  told  by  the  Canonico 
RecuperO)  an  ingenious  ecclesiastic  of  this  place, 
that  he  was  at  the  expense  of  carrying  up  pea- 
sants with  tools  to  dig  round  the  castaffno  de 
cento  eawUliy  and  he  assures  me,  upon  his  honour, 
that  he  found  all  these  stems  imited  below  ground 
in  one  root.  I  alleged  that  so  extraordinary  an 
object  must  have  been  celebrated  by  many  of 
their  writers;  he  told  me  that  it  had,  and  pro- 
duced several  examples. 

In  most  parts  of  Britain  the  chestnut  thrives 


well,  there  being  authenticated  anecdotes  of  many 
very  large  ones  in  various  parts  of  Eog^axid  and 
Ireland.  Nor  is  it  confined  to  the  southern  parts 
of  the  islands,  for  there  is  one  in  the  garden  at 
Castle  Leod,  in  Roes^ire,  which  measnrea  at 
least  fifteen  feet  in  circumference,  and  which, 
only  a  few  years  ago,  showed  no  dgna  of  decay. 
Nor  is  it  by  any  means  a  slow-growing  tree;  for 
in  Kensington  Crardens,  and  other  i^acea,  where 
it  has  been  planted  along  with  elms  and  other 
trees  of  very  inferior  timber,  it  equals  them  hoth 
in  height  and  diameter.  If  the  ^mptoms  of  de- 
cay that  are  apparent  in  some  of  those  trees^  of 
which  the  age  is  known  not  much  to  exceed  a 
hundred  years,  are  to  be  taken  as  evidence  of  the 
gmeral  fiuhire  of  the  tree,  and  not  of  its  being 
in  a  ntuation  indifierently  adiq^ted  for  it,  we 
should  be  led  to  question  tiie  great  antiqnitj 
which  has  been  assigned  to  some  of  the  chestnnt 
trees  in  England.  The  lives  of  trees  mnst,  how- 
ever, like  those  of  animals,  vary  with  the  sitoa- 
tions  in  which  they  are  placed;  and  the  immense 
size  of  the  celebrated  chestnuts  must  lead  ns  to 
assign  to  them  a  much  longer  duration  than  be- 
longs to  some  others  of  the  same  species. 

Though  none  of  the  English  chestnuts  riyal 
the  great  one  on  Mount  Etna,  yet  this  conntiy 
possesses  immense  trees.  ThatatHitchinPrioiy, 
in  Hertfordshire,  had,  in  1789,  a  circumference 
of  more  than  fourteen  yards  at  five  fieet  from  the 
ground;  and  though  the  internal  part  was  de- 
cayed and  hollowed  by  tinke,  the  external  part 
and  the  leaves  were  vigorous.  Grose  found  one 
of  four  chestnuts  in  the  gard^  at  Great  Cranford 
Park,  Dorset,  thirty-seven  fiset  in  drcnmference; 
and  though  shattered  and  decayed,  it  still  bore 
good  crops  of  fruit.  In  Gloucestershire  there 
was  a  chestnut,  in  the  hollow  <^  whidi  was  ^a 
pretty  wainscoted  room,  enlightened  with  win- 
dows, and  furnished  with  seats;"  and  the  great 
chestnut  at  Tortworth,  in  the  same  connty,  had 
dimensions,  and  a  reputed  age,  bek>nging  to  no 
other  English  tree.  In  the  year  1160,  it  was 
styled  the  great  old  chestnut  tree.  In  1720,  it 
measured  fifly-one  feet,  at  six  foet  from  the 
ground;  but  Lysons,  by  a  kter  mensuration, 
1791,  made  it  only  forty-five  feet  three  inches. 
It  bore  firuit  abundantiy  in  1788;  and  tradition 
carries  its  origin  back  to  the  days  of  the  Saxon 
Egbert. 

The  chestnut  tree  is  very  ornamental  when 
growing,  and  it  makes  excellent  timber.  In  ex- 
treme age,  too,  its  timber  is  not  so  vahiabie  as 
when  of  a  moderate  size.  One  »^^^"'**^*? 
chestnut  is,  that  there  is  very  little  sap-wood; 
and  thus,  in  the  growing  state,  it  contains  mn(A 
more  timber  of  a  durable  quality  than  an  oak  of 
the  same  dimensions. 

In  the  Transactions  of  the  Society  of  Arts  w^ 
1789,  there  is  an  account  of  the  oomparatire  dn- 
rabiUty  of  oak  and  chestnut,  when  used  fijr  poete. 
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Psofits  of  chestnut,  and  others  of  oak,  had  been 
pat  down  at  Wellington,  in  Somersetshire,  pro- 
nous  to  1745.  About  1763,  when  they  had  to 
undergo  repair,  the  oak  posts  were  found  to  be 
Dnserrioeable,  but  the  chestnut  were  very  little 
worn.  Accordingly,  the  oak  ones  were  replaced 
by  new,  and  the  chestnut  allowed  to  remain.  In 
twenty-five  years  (1788)  the  chestnut  posts, 
which  had  stood  about  twice  as  long  as  the  oak, 
were  found  in  much  better  condition  than  those. 
In  1772  a  fence  was  made,  partly  of  oak  posts 
and  rails,  and  partly  of  chestnut.  The  trees  made 
use  of  were  of  the  same  age,  and  they  were  what 
may  be  termed  young  trees.  In  nineteen  years 
the  oak  posts  had  so  decayed  at  the  surface  as  to 
need  to  be  strengthened  by  spurs,  while  the 
chestnut  ones  required  no  such  support.  A  gate- 
pool  of  chestnut,  on  which  the  gate  had  swung 
fifty-two  years,  was  found  quite  sound  when 
taken  up;  and  a  bam,  constructed  of  chestnut  in 
1743,  was  found  sound  in  every  part  in  1792.  It 
should  seem,  therefore,  that  young  chestnut  is 
wperior  to  young  oak,  for  all  manner  of  wood 
work  that  has  to  be  partly  in  the  gix>und.  We 
have  not  heard  of  any  case  in  which  it  has  l>een 
tried  against  larch. 

Chestnut  trees  of  full  growth  wei*e  more  abun- 
<)aDt  in  England  than  they  are  now ;  the  timber 
was  used  indiscriminately  with  oak,  in  the  con- 
Btmctlon  of  houses,  in  mill-work,  and  in  house- 
hold furniture.  Many  plantations  of  it  have  been 
formed  nnce  the  proprietors  of  land  began  to  turn 
their  wastes  to  profit,  in  the  production  of  trees. 
It  makes  also  excellent  underwood,  and  is  quick 
{•rowing. 

The  fruit  of  the  chestnut  in  England  is  infe- 
rior to  the  produce  of  the  trees  of  the  south  of 
France  and  of  Spain.  In  some  provinces  of 
France,  and  in  Corsica,  this  fruit  constitutes  the 
princi|Nd  food  of  the  poorer  people.  The  inhabi- 
tants of  Limousin,  a  province  of  France  covered 
with  chestnut  trees,  have  from  time  immemorial 
prepared  them  in  a  peculiar  manner,  wliich  de- 
prives them  of  all  their  astringent  and  bitter  pro- 
perties, and,  thus  prepared,  they  make  them  into 
bread. 

The  chestnut  is  the  tree  with  which  Sdvator 
Rosa  delighted  to  adorn  bis  bold  and  nigged 
landscapes.  It  flourished  in  the  mountains  of 
C^alabria,  which  furnished  the  scenes  of  many  of 
this  great  artist's  pictures.  It  grows  not  unlike 
the  ash,  except  that  its  branches  are  more  strag- 
gling. 

There  are  numerous  varieties  of  the  chestnut, 
f^ipedally  in  the  south  of  France  and  in  Italy. 
In  Devonshire  there  are  some  kinds  which  ripen 
their  fruit  somewhat  earlier  than  the  others. 

The  usual  mode  of  propagating  this  tree  is 
fi^inn  well  selected  nuts;  but  if  a  fruit-bear- 
»g  tree  is  the  object,  the  Devonshire  practice  of 
Snftii^  is  preferable.    The  trees  prefer  a  sandy 


loam,  with  a  dry  bottom ;  but  will  grow  in  any 
common  soil,  provided  the  subsoil  be  dry.  The 
nuts  ripen  from  tlie  end  of  September  to  the  end 
of  October.  When  the  outer  capsule,  containing 
the  nuts,  begins  to  divide,  and  the  nuts  appear 
of  a  brown  colour,  their  full  maturity  is  indi- 
cated. 

The  Hazel  Nut,  or  -Filbert,  (corylus  a/cel- 
lena,)  Natural  fieunily  amentacas,  Moncscia  pdy- 
andria  of  Linn. 

This  is  a  middle  sized  tree,  with  ovate,  deeply 
seirated  leaves.  The  male  catkins  make  their 
appearance  in  September,  on  the  previous  year's 
shoots,  but  are  not  fully  developed  or  expanded 
until  the  succeeding  season,  when  the  female 
flowers  appear  about  the  first  of  February,  and 
in  April  are  in  full  blow.  These  are  small,  and 
of  a  beautiful  red  colour.  It  is  said  that  the 
hazel  was  originally  imported  into  Italy  from 
Pontus;  and  hence  was  known  among  the  Romans 
by  the  name  of  win?  Pontiea,  which,  in  process 
of  time,  was  changed  into  that  of  nux  Avellana, 
from  Avellino,  a  city  of  the  kingdom  of  Naples, 
where  they  were  first  cultivated;  and,  according 
to  Swinboume,  where  they  are  still  reared  to  a 
great  extent,  praducing  an  annual  profit  of 
nearly  twelve  thousand  pounds. 

The  common  hazel  is  found  growing  in  a  wild 
state  in  many  woods  and  coppices  in  Great  Bri- 
tain. The  nuts  are  extensively  used  as  an  article 
of  food;  and  the  wood  is  employed  for  hoops, 
fishing  rods,  walking  sticks,  crate  making,  and 
other  purposes.  Formerly  the  roots  were  used 
by  cabinet  makers;  and  where  yeast  was  not 
always  readily  to  be  procured,  the  twisted  twigs 
of  the  hazel  were  steeped  in  ale  during  its  fer- 
mentation until  they  had  imbibed  a  quantity  of 
yeast,  when  they  were  hung  up  to  dry;  and  in 
this  way  preserved  this  useful  commodity  for 
many  months.  The  dry  twigs  thus  saturated 
were  immersed  into  new  wort  to  promote  its  fer- 
mentation. 

There  are  many  varieties  of  the  hazel  nut,  dis- 
tinguished by  the  size  and  shape,  as  also  by  the 
quality  of  the  kernel.  The  oblong  large  Spanish 
nut  is  most  esteemed,  and  in  general  use. 

The  Filbert  is  not  a  distinct  species,  but  merely 
a  variety  of  the  common  nut. 

The  word  filbert  is  a  corruption  of  the  original 
English  name  for  this  nuty  full-beard^  which  was 
applied  to  the  large  and  fringed  husk,  to  distin- 
guish it  from  the  closer  covering  of  the  common 
liazel.  ■  Our  old  poet,  Gower,  assigns  a  more 
classical  origin  to  the  name: 

"PliilliR 
Wan  Bhape  into  a  nuite-trec, 
That  all  men  it  mi^^hi  see; 
And  after  Phillis,  Phiiberd 
This  tree  wa«  clcped." 

Of  the  filbert  there  are  many  sorts.  The  red,  white, 
3c 
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frizzled,  and  coefbrd,  being  esteemed  the  best. 
The  cob  nut  is  also  a  useful  kind,  because  it  fills 
and  keeps  well,  and  may  suit  some  situations  from 
its  branches  growing  more  upright  than  the 
other  varieties.  For  large  siaed  fruit  the  great 
cob  nut,  the  Dowton  laiige  square  nut,  and  the 
Spanish  nut,  may  be  selected. 

The  American  hazel  nut,  corylus  Amerieanu^  is 
also  of  a  rery  excellent  quality.  Upwards  of  a 
hundi'ed  thousand  bushels  of  foreign  nuts  aiv 
annually  consumed  in  this  country. 

The  Spanish  nuts  of  the  shops  are  fresh  nuts 
from  Spain;  the  Barcelona  nuts  are  another  var- 
iety, kiln-dried  before  exportation. 

The  Oonskmtinopie  nvt  (wtyhu  eoluma)  is  a 
superior  nut  to  even  the  best  variety  of  the  hazel. 
Its  flavour  is  equal,  and  its  size  more  than  double. 
It  is  a  round  nut,  invested  with  a  deep  calyx,  or 
involucre,  which  covers  it  almost  entirriy,  and 
is  very  much  lobed  and  fringed  at  its  extremity. 

L'Ecluse,  a  distinguished .  gardener,  brought 
the  nuts  of  the  eorylus  eoluma  from  Constantin- 
ople, in  1582;  and  Linneus  states,  that  in  the 
Botanical  Garden  at  Leyden  there  was  growing, 
in  1796,  a  fine  tree  of  this  species,  planted  by 
L'Ecluse.  It  was  cultivated  in  England  by  Ray, 
in  1666.  This  tree  grows  naturally  in  the  neigh- 
bourhood of  Constantinople. 

The  natural  soil  of  the  hazel  is  a  cool,  dry 
gravelly  and  sandy  loam,  and  this  is  the  best  for 
their  cultivated  state  also.  Filbert  trees  are  gen- 
erally planted  in  the  orchard  or  in  the  slips  which 
surround  the  kitchen  garden.  They  require 
dressing  every  year,  and  a  supply  of  manure. 
All  the  sorts  can  be  propagated  by  grafting,  lay- 
ers, suckers,  and  seeds.  To  preserve  the  varie- 
ties distinct,  the  best  mode  of  propagating  is  by 
grafting  in  February  or  March  upon  seedling 
or  sucker  stocks  of  the  filbert  or  hazel.  All  the 
kinds  bear  principally  upon  the  sides  and  ends 
of  the  upper  young  branches,  and  from  small 
shoots  which  proceed  from  the  bases  of  side 
branches  cut  off  the  preceding  year. 

A  particular  form  of  tree  receives  in  some  parts 
of  the  country,  (especially  in  Kent,  where  the 
culture  of  the  filbert  is  carried  on  with  advan- 
tage) the  name  of  the  dwarf  productive  nut, 
though  that  name  indicates  rather  the  jnode  in 
whicli  the  tree  is  trained  than  the  variety  to 
which  it  belongs.  Generally  speaking,  the  filbert 
is  but  a  low  grower;  but  still  considerable  ingen- 
uity is  exerted  in  keeping  it  down,  it  having 
been  found  by  general  experience  that  the  dwarf- 
ing of  fruit  trees  is  the  most  effectual  means  of 
ensuring  a  large  and  uniform  crop,  and  fruit  of 
superior  quality.  The  trees  that  are  dwarfed  are 
not  allowed  to  exceed  seven  feet  in  height;  and 
they  are  trimmed  in  the  form  of  a  goblet,  with 
an  open  centre,  as  is  generally  done  with  well 
managed  gooseberry  trees.  When  the  tree  comes 
into  proper  bearing,  this  goblet  has  attained  a 


diameter  of  about  six  feet,  which  is  tnxy  season 
covered  with  filberts,  both  outside  tnd  iasde. 
The  nuta  are  of  excellent  quality;  and  it  bfMsd 
by  comparison,  that  a  tree  treated  in  this  man- 
ner, Willi  the  ground  regulariy  hoed  and  ckuwd, 
will  produce  naore  than  those  whidi  afe  plttted 
in  a  hedge-row  or  coppioe,  and  Allowed  to  nn 
wild  in  the  usual  manner. 

The  Rev.  G.  Swayne,  having  had  a  pkntaUon 
of  filberts,  which  for  the  twenty  yean  of  their 
existence  had  produced  very  little  fruit,  began 
to  suspect  a  want  of  male  blossoms.  He  tb^- 
fore  selected  a  number  of  catkins  from  the  com- 
mon hazel,  and  sUspmided  them  over  the  scariet 
blossom  of  his  filberts,  and  the  resolt  wte^  that 
the  first  year  he  bad  more  fiuit  than  he  had 
during  the  twenty  preceding  ones.  To  prore 
that  this  was  owing  to  the  farina  of  the  maie 
blossoms,  he  tried  some  with  and  some  without 
their  assistance, and  found  the  fruit  produced  onijr 
where  the  male  blossoms  had  been  applied.  He 
taught  this  mode  to  a  neighbouring  fiffiner^i  wife 
who  had  a  row  of  barren  trees^  and  she  was 
much  delighted  to  find  the  plan  succeed  with 
these  also;  and  next  season  sent  her  instmctor 
6  lbs.  of  very  fine  filberts  from  four  <^  atunt^ 
trees  that  had  not  borne  one  for  many  /csn. 

The  maturity  of  the  fruit  b  indicated  bv  the 
crop  turning  brown,  and  by  the  nuta»  whidi 
have  also  become  brown,  readily  quitting  the 
husk.  If  eovered  with  dry  Sand,  filberts  will 
keep  for  several  months  without  shrinking.  B/ 
inclosing  them  in  casks  perfectly  air  tight,  anJ 
placing  them  in  a  cool  phice,  they  may  also  W 
preserved  for  a  year  or  more. 

In  a  rude  state  of  society  wild  nuts  are  sup- 
posed to  have  afforded  a  considerable  portion  of 
the  food  of  man.  Even  aooms,  or  the  rougher 
nut  of  the  oak,  are  said  to  have  been  eaten  bv 
Oie  ancient  Britons.  Beech  mast  or  nuta  are 
now  used  as  well  as  acorns,  as  an  excellent  ^1 
for  fattening  pigs. 

Thb  Carob  Trbb,  (cer4MUmia  Hlipu,)  Naturel 
fiunily,  Ugumino9ae.   Polygama  diam  of  linn- 

This  tree  grows  extensively  in  the  south  of 
Europe,  particularly  in  some  provinces  of  Spaii", 
of  which  Valencia  is  the  principal,  and  beaisafrmt 
called  the  oarod  hean,  which  is  an  important  article 
of  commerce.  It  is  chiefly  used  for  the  feeding 
of  cattle;  but  furnishes  a  nutritive  alimwt  to 
the  poor  in  times  when  there  is  a  scarcity « 
bread-corn. 

ITiis  is  generally  considered  the  locust  tree  of 
scripture;  and  in  Spain,  where  the  seeds  are  eaten, 
it  is  called  St  John's  bread.  Ignorance  of  eastern 
manners  and  natural  history,  professor  Martin 
observes,  induced  some  persons  to  fiwicy  that  the 
locusts  on  which  John  the  Baptist  fed  wtTe  the 
tender  shoots  of  phmta,  and  that  the  wild  honey 
was  the  pulp  of  the  pod  of  the  carob,  wlience  it 
had  the  name  of  St  John's  bread,     'fhew  « 
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l»etter  reason  to  eappose,  he  adds,  that  the  shells 

of  the  oarob  pod  might  be  the  husks  which  the 

prodigal  son  desired  to  partake  of  with  the  swine. 

1       The  tiee  is  very  common  in  the  south  of  Spain; 

i       and  the  8eeds  or  beans,  as  they  were  then  called, 

\       often  formed  the  principal  food  of  the  British 

nnby  horses,  during  the  war  of  1811  and  181 2* 

In  our  greeen-houses  the  plant  seldom  flowers. 

CAmKwJfuTy('amMCfMrdiumoeeidentahO  Na- 
tunl  fiunily,  uirMnUwrn*  Ennsa/mi.  Mcmogpim 
of  Linn. 

This  ban  elegant  tvse,anattve  ma. 

of  Jamaica,  bearing    panicled 
rorymbs     of      sweet-belling 
flowers,  succeeded  by  an  edible 
frnit  of  the  apple  kind,  of  a  yel- 
low or  red  colour.     The  fruit 
has  an  agreeable  subacid  flavonr, 
with  some  d^^ree  of  astringency. 
The  juice  expressed  and  fer- 
niented  yields  a  pleasant  wine, 
and  distilled,  a  spirit  is  drawn 
from  it  fiur  exceeding  arrack  or      Ouhew  Nut. 
ram.    The  dried  and  broken  keiiiels  are  occa- 
Monallj  imported  for  mixing  with  old  Madeira 
wine,  the  flavour  of  which  they  greatly  im- 
prove. 

The  nut  protrudes  from  one  end  of  the  apple. 
It  it  of  the  size  and  shape  of  a  hare's  kidney,  but 
i<  much  larger  at  the  end  next  the  fruit  than  at 
the  other.  The  outer  shell  is  of  an  ash  colour, 
and  very  smooth;  under  this  is  another  which 
rovers  the  kernel;  between  these  there  is  a  thick 
inflammable  oil,  which  is  very  caustic:  this  will 
r^iise  blisters  on  the  skin,  and  has  often  been  very 
trooblesome  to  those  who  have  incautiously  put 
tl)e  nuts  into  their  mouths  to  break  the  shell. 
This  oil  has  been  used  with  great  success  in  eat- 
ing off  ring  worms,  cancerous  ulcers,  and  corns; 
hot  it  ought  to  be  applied  with  caution.  The 
kernel  when  fresh,  has  a  most  delicious  taste, 
and  abounds  with  a  sweet  milky  juice,  and  forms 
an  ingredient  in  puddings,  &c.  When  older  it 
b  generally  roasted,  and  in  this  state  is  not  so 
proper  for  weak  stomachs.  Ground  with  cacao 
it  makes  an  excellent  chocolate. 

A  milky  juice  exudes  from  the  trunk  of  the 
tree  by  tapping,  which  stains  linen  a  deep  and 
indelible  black.  A  semi-transparent  gum  is  also 
produced  from  this  tree,  similar  to  gum  Arabic. 
Thb  Jdvia,  (bertholleUa  excelsa,)  This  is 
one  of  the  most  extraordinary  fruits  of  South 
America,  which  has  been  made  familiar  to  us 
prinripally  by  the  interesting  description  of  Hum- 
boldt. It  was  first  noticed  in  a  geographical 
work  published  in  1638,  by  Laet,  who  says  that 
the  weight  of  this  fruit  is  so  enormous,  that,  at 
<he  period  when  it  falls,  the  savages  dare  not 
«>^  the  forests  without  covering  their  heads 
•nd  Mulders  with  a  strong  buckler  of  wood. 
The  natives  of  Esmerelda  still  describe  tlie  danger 


which  they  run,  when  the  fruit  falls  from  a 
height  of  fifty  or  sixty  feet.  The  triangular 
grains  which  the  shell  of  the  juvia  incloses,  are 
known  in  commerce  under  the  name  of  Brazil 
nuts;  and  it  has  been  erroneously  thought  that 
they  grow  upon  the  tree  in  the  form  in  which 
they  are  imported. 

The  tree  which  produces  the  juvia  is  only 
about  two  or  three  feet  in  diameter,  but  it  reaches 
a  height  of  a  hundred  and  twenty  feet.  The 
fruit  is  as  large  as  a  child's  head.  Humboldt 
justly  observes  that  nothing  can  give  a  more 
forcible  idea  of  the  power  of  vegetable  life  in  the 
equinoctial  Eone  than  these  enormous  ligneous 
pericarps.  In  fifty  or  sixty  days  a  shell  is  formed 
half  an  inch  in  thickness,  which  it  is  difficult  to 
open  with  the  sharpest  instrument.  The  grains 
which  this  shell  contains  have  two  distinct  en- 
velopes. Four  or  five,  and  sometimes  as  many 
as  eight,  of  these  grains  are  attached  to  a  cen- 
tral membrane.  The  Capuchin  apes  (Simla  chir- 
apUs)  are  exceedingly  fond  of  the  almonds  of 
the  juvia;  and  the  noise  of  the  falling  fruit  ex- 
cites their  appetites  in  the  highest  degree.  The 
natives  say  that  these  animals  unite  their  strength 
to  break  the  pericarp  with  a  stone,  and  thus  to 
obtain  the  coveted  nuts,  Humboldt  doubts  this; 
but  he  thinks  that  some  of  the  order  of  rodeniia^ 
such  as  the  cavia  agiaiy  are  able  to  open  the  outer 
shell  with  their  sharp  teeth  applied  with  un- 
wearied pertinacity.  When  the  triangular  nuts 
are  spread  on  tlie  ground,  all  the  animals  of  the 
forest  surround  them,  and  dispute  their  posses- 
sion. The  Indians,  who  collect  these  nuts,  say 
^\i  is  the  feast  of  the  animals,  as  weU  as  of  our- 
selves; "  but  they  are  angry  with  their  rivalry. 
The  gathering  of  the  juvia  is  celebrated  with  re- 
joicings, like  the  vintage  of  Europe. 

Thb  Pistacia  Nut,  (pistacea  officinalis,)  The 
pistacia  tree  belongs  to  the  natural  family  iere- 
btrOaceoB,  Dioscia  pentandria  of  Linn.  It  is 
from  twenty-five  to  thirty  feet  in  height,  with 
heavy  tortuous  branches,  covered  with  a  thick 
grayish  bark.  The  leaves  are  large,  oblong,  and 
of  a  coriaceous  texture.  The  male  flowers  are 
minute  and  scarcely  visible,  and  spring  from  the 
sides  of  the  branches  in  loose  dusters:  the  female 
or  fertile  flowers  are  also  small,  and  both  are  of 
a  greenish  colour.  The  fruit  is  a  thin  shelled, 
oval,  acuminate  nut,  about  the  size  of  an  olive. 
These  nuts  are  produced  in  bunches,  and  are 
commonly  in  profusion.  They  are  esteemed  by 
some  of  a  more  agreeable  flavour  than  the  haxel 
nut  or  almond,  and  are  annually  exported  to 
those  parts  of  Europe  where  the  tree  does  not 
flourish. 

This  tree  is  indigenous  to  Asia  Minor,  and  is 
particularly  abundant  in  Syria.  It  is  cultivated 
to  a  considerable  extent  in  Sicily,  for  the  sake  of 
its  nuts.  It  succeeds  in  dry,  stony,  calcareous 
grounds,  but  thrives  in  a  sandy  or  moist  soil.  In 
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fonning  plantation?,  care  must  be  taken  to  select 
ti-eea  of  different  sexes,  without  which  the  fruc- 
titication  is  impossible:  one  male  should  be  al- 
lotted to  five  or  six  females;  and  to  aroid  mis- 
takes, young  grafted  stocks  should  be  procured, 
or  suckers  from  the  foot  of  an  old  tree.  The 
male  flowers  are  produced  first;  and  some  gar- 
deners pluck  them  whilst  yet  shut,  dry  them, 
and  afterwards  sprinkle  the  pollen  over  the  female 
tree;  but  the  method  usually  followed  in  Sicily, 
where  the  trees  are  far  asunder,  is  to  wait  till  the 
female  buds  are  open,  and  then  to  gather  bunches 
of  male  blossoms  ready  to  blow;  these  are  stuck 
into  a  pot  of  moist  mould,  and  hung  upon  the 
female  tree  till  they  are  quite  dry  and  empty. 
The  operation  is  called  toncheararey  and  never 
fails  to  produce  fructification.  Sometimes  the 
gardeners  ingraft  the  male  bud  upon  the  female 
tree.  The  wood  is  hard,  resinous,  excellent  for 
fuel,  and  proper  for  economical  purposes. 

According  to  Pliny,  pbtacio  nuts  were  first 
brought  to  Rome  about  the  reign  of  Tiberius  by 
Vitellus,  governor  of  Syria,  and  probably  the  tree 
was  introduced  into  Italy  at  the  same  period. 
It  has  been  long  cultivated  in  Spain,  Portugal, 
and  the  south  of  France;  and  when  protected  by 
a  wall,  and  favoured  by  a  southern  exposure,  it 
yields  fruit  even  at  Paris.  It  b  less  delicate  than 
the  orange  tree,  and  thrives  in  the  same  soil  and 
climate  with  the  olive. 

Thb  Turpentinb  Trbb,  (pistacia  terebifUhusJ 
is  another  species  of  this  genus.  It  yields  a 
species  of  turpentine  known  as  the  Chios  turpen- 
tine, which  is  of  the  consistence  of  honey;  very 
tenacious,  clear,  and  almost  transparent;  of  a 
whitish  yellow  colour,  and  fragrant  smell.  It  is 
procured  by  wounding  the  bark  of  the  tree  in 
several  places  about  the  month  of  July,  when 
the  turpentine  ooses  out,  and  is  scraped  off  with 
a  knife.  Another  species,  pistacia  lentiscusy  pro- 
duces the  gum  mastic. 


CHAP.  XL. 

TEA,  COFFEE,  CACAO,  HOPS,  TOBACCO. 

Besidbs  those  substances  furnished  by  viegeta- 
bles  which  constitute  the  food  and  nourishment 
of  man,  there  are  others  which  the  refinements 
of  civilization  have  added  as  luxuries,  and  which 
habit  has  at  last  rendered  essential. 

It  is  a  singular  enough  circumstance  that  al- 
most all  these  substances,  although  eagerly 
relished  after  the  taste  for  them  has  been  ac- 
quired by  habit,  are  at  first  repulsive  to  the  na- 
tural appetite;  tiiat  they  possess  little  or  no  nutri- 
tive qualities,  and  that  they  belong  to  that  class 
of  vegetable  products  called  narcotic,  which  may 
be  explained  by  stating  that  they  produce  a 


powerful  influence  on  the  nervous  system;  and 
that  if  taken  in  excess,  especially  before  the 
system  has  been  accustomed  to  their  influenee, 
that  they  are  productive  of  deleterious  effects  on 
the  living  body. 

Notwithstanding  tliis,  however,  man  in  sll 
his  progressive  stages  has  a  strong  cnfing 
for  such  stimulants.  Even  in  the  ssrage  state, 
the  bowls  of  intoxicating  cava  were  ss  eagerly 
drained  by  the  South  sea  islanders,  as  the  infu- 
sion of  tea  by  the  more  refined  Chinese;  and  the 
mead  and  beer  of  the  Scandinavians  have  only 
given  place  to  the  coffee  and  the  fumes  of  to- 
bacco of  more  modem  times. 

TiKAyfthea.J  Natural  family  eom^iar.  Mm- 
adelphia  polyandria  of  Linncus. 
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The  Too.  Plunt. 

This  plant  seems  to  have  been  known  to  and 
used  extensively  by  the  Chinese  at  a  very  ancient 
period;  and  although  it  is  not  yet  two  centuries 
since  it  was  introduced  into  Britain,  its  use  here 
is  now  almost  universal;  not  less  than  81,829,620 
lbs.  being  consumed  annually.  Its  importation 
employs  a  lai-ge  capital,  and  numerous  shipping; 
and  so  important  is  this  article  reckoned,  that 
its  fall  or  rise  in  price  is  looked  upon  with  anxiety 
by  the  meanest  individual  in  the  nation.  At  its 
first  introduction  into  Europe  a  great  outcry  was 
ndsed  against  it,  and  numy  ingenious  and  refined 
speculations  were  started  regarding  its  inadious 
and  deleterious  effects  on  the  human  constitu- 
tion. The  origin,  or  at  all  events  the  exwpera- 
tion  of  many  diseases,  was  attributed  to  its  in- 
fluence; and  many  prospective  byiIb  were  laid  io 
its  charge.  Yet,  since  its  introduction,  men  and 
women  have  lived,  and  multiplied,  and  died, 
much  in  the  same  way  as  before  the  leaf  erer 
crossed  the  Chinese  seas;  and  although  its  u« 
in  excess  may  often  have  been  found  deleterious 
in  particular  instances,  yet  ito  general  eflfeeton 
the  health  and  habits  of  the  community  mav 
rather  perhaps  be  estimated  as  beneficial  than 
the  reverse. 

It  is  not  yet  accurately  ascertained  whether 
there  be  more  than  one  species  of  the  tea  pw»H 
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or  whether  the  different  sorts  of  leaves  are  only 
from  varieties  of  the  same  species. 

The  tea  plant  is  a  small  eveigreen  shrub,  much 
bimdied,  and  covered  with  a  rough,  dark,  gray 
hark.  The  leaves  and  blossoms  are  not  unlike 
the  common  hawthorn.  The  leaves  are  ellip- 
tical or  lanceolate,  entire,  alternate,  obtusely  ser- 
rated, veined,  and  placed  on  short  footstalks. 
The  calyx  is  small^  smooth,  persistent,  and  di- 
vided into  five  obtuse  segments.  The  flowers 
are  white,  often  two  or  three  together  on  separate 
peduncles,  and  placed  at  the  axilla  of  the  leaves. 
The  corolla,  in  one  sort,  %.  a,  has  five  petals; 
in  another,  fig.  by  the  petals  are  more  numerous. 

The  filaments  are  very  numerous^  short,  and 
inserted  at  the  base  of  the  corolla.  The  anthers 
ire  large  and  yellow,  the  germen  roundish,  or 
triangubr.  The  style  trifid,  the  capsule  three- 
eeUed,  containing  three  oblong  brown  seeds. 

Limicus  describes  two  distinct  species  of  the 
tea  plant,  founding  the  distinction  on  the  num- 
bers of  the  petab.  Others  have  also  observed 
that  the  leaves  of  tea  plants  differ  considerably 
in  shape  and  colour.  De  Loureird  has  described 
three  ^>ecies,  the  eoMn  chtnentiSy  catOonensiSy  and 
olM9a.  The  first  is  a  native  of  Cocliin  China9 
where  it  is  extensively  cultivated,  and  used  as  a 
heveiage,  and  medicinally;  the  second  is  the  Had 
tkomg  ckd  of  the  Chinese,  or  souchong  of  the 
Eoropeans;  the  third  grows  in  the  neighbourhood 
of  Ctt&ton,  where  an  oil  obtained  from  its  seed 
is  used  for  many  domestic  purposes.  Both  the 
Istter  are  brown,  but  more  fragrant  than  the 
eoDunon  green  tea,  which  grows  in  tlie  province 
of  T(hKieH,  Notwithstanding  that  this  author 
\m  described  the  three  species  of  tea  as  above, 
he  says,  that  on  examining  the  dried  flowers  of 
the  green  tea  brought  from  the  province  of  Kiang 
Si,  he  observed  a  great  diversity  in  the  number 
of  the  parts  of  the  calyx  and  corolla;  hence,  he 
concludes,  that  all  the  various  teas  are  derived 
from  the  same  botanical  species,  and  that  the 
di£fSerent  flavour  and  appearance  of  teas  depend 
upon  the  nature  of  the  soil,  the  culture,  and  the 
method  of  preparing  the  leaves.  ^^  This  opinion," 
says  Dr  Woodville,*  "which  is  founded  on  the 
sportive  tendency  of  the  flowers  of  the  tea  plant, 
cksrly  shows  the  fidlacy  of  distinguishing  the 
bohea  and  green  tea  trees  by  the  number  of 
their  petals,  which,  even  in  this  country,  have 
been  found  to  vary  from  three  to  nine;  yet  this 
circumstance  by  no  means  determines  the  botan- 
ical identity  of  the  green  and  bohea  teas;  and 
while  the  present  narrow  and  jealous  policy  of 
the  Chinese  continues,  many  interesting  particu- 
lars reelecting  the  natural  history  of  tea  must 
still  remain  unknown  to  Europeans. 

Dr  Abel  could  not  satisfy  himself  whether 
there  were  two  species  or  one;  but  is  rather  in- 
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clined  to  believe  there  are  two,  the  bohea,  ^.  <u 
and  iosanqua,  b.  Mr  Blain  says  that  all  the  dif- 
ferent sorts  of  tea  are  produced  from  the  same 
kind  or  variety  of  the  plant.  All  writers  on  tlie 
subject  are  agreed  that  the  leaves  of  the  true  teu 
are  adulterated  by  those  of  certain  other  plants. 
According  to  Mr  Main,  small  proportions  of  leaves 
of  other  plants  are  sometimes  added,  but  care  is 
taken  that  it  be  not  detected,  as  this  is  consid- 
ered a  deterioration,  lliese  are  the  leaves  of  the 
fragrant  olive,  (olea  fragrans;)  and  sometimes 
those  of  the  san-cha-yu,  (camelia  sasanqua). 

In  the  sort  called  pekoe,  small  silvery  leaves 
may  be  observed,  which  appear  to  be  those  of 
the  toiuney  (aecUea  Indica)  all  perfectly  harm- 
less. The  Chinese,  however,  deny  that  any  of 
the  latter  leaves  are  ever  intermixed.  Modem 
botanists  have  abolished  the  genus  thea,  and 
placed  it  under  the  camelia  genus.  It  is  curious 
that  without  any  knowledge  of  the  sexual  sys- 
tem, the  Chinese  have  done  the  same:  cha  or  tcha 
is  their  name  of  tea,  and  Uhafan  tea  flower,  that 
of  camelia. 

Perhaps  the  bohea  may  be  taken  as  the  only 
species,  and  the  viridis,  and  others,  as  varieties. 
It  is  indeed  doubtful,  says  Loudon,  whether 
even  the  Chinese  themselves  know  the  original 
species,  because  the  best  varieties  obtained  from 
long  experience  and  cultivation,  are  called  by 
them  the  true  white;  the  wild  sort  found  on  the 
mountains  of  Ho-nan,  is  called  tchaw  tcha,  or 
bastard  tea. 

The  tea  plant  b  indigenous  to  China  and  Japan. 
The  tea  districts  of  China  extend  from  the 
twenty-seventh  to  the  thirty-first  degree  of  north 
latitude.  According  to  the  missionaries,  it  thrives 
in  the  more  northern  provinces;  and  from  Kamp- 
fer  it  appears  to  be  cultivated  in  Japan,  as  fiur 
north  as  latitude  45*^.  It  seems,  according  to  Dr 
Abel's  observation,  to  succeed  best  on  the  sides 
of  mountains,  where  there  can  be  but  little  ac- 
cumulation of  vegetable  mould.  The  soils  from 
which  he  collected  the  best  specimens  consisted 
chiefly  of  sandstone,  schistus,  or  granite.  The 
plants  are  raised  from  seeds,  which  are  deposited 
in  rows  four  or  five  feet  apart. 

The  plant  will  grow  in  either  low  or  elevated 
situations,  but  always  thrives  best  and  furnishes 
leaves  of  the  finest  quality  when  produced  in 
light  stony  ground.  The  leaves  are  gathered 
from  one  to  four  times  during  the  year,  accord- 
ing to  the  age  of  the  tree.  Most  commonly  there 
are  three  periods  of  gathering;  the  first  com- 
mences about  the  middle  of  Apiil;  the  second 
at  Midsummer;  and  the  last  is  accomplished  dur- 
ing August  and  September.  The  leaves  that  are 
earliest  gathered  are  of  the  most  delicate  colour 
and  most  aromatic  flavour,  with  the  least  portion 
of  either  fibre  or  bitterness.  Leaves  of  the  second 
gathering  are  of  a  dull  green  colour,  and  have 
less  valuable  qualities  than  the  former;  while 
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those  which  are  last  collected  aie  of  a  dark  green, 
and  possess  an  inferior  yalue.  The  quality  it 
farther  influenced  hy  the  age  of  the  wood  on 
which  the  leaves  are  home,  and  hy  the  degree  of 
exposure  to  which  they  hare  been  accustomed; 
leaves  from  young  wood,  and  thoee  most  exposed, 
being  always  the  best. 

The  leaves,  aa  soon  aa  gathered,  are  put  into 
wide  shallow  basketa,  and  placed  in  the  air  or 
wind,  or  sunahine,  during  some  hourst  They 
are  then  placed  on  a  flat  cast  iron  pan,  over  a 
Btove  heated  with  charcoal,  from  a  half  to  three 
quarters  of  a  pound  of  leaves  being  operated  on 
at  one  time.  These  leaves  are  stirred  quickly 
about  with  a  kind  of  brush,  and  are  then  quickly 
swept  off  the  pan  into  badcets.  The  next  pro- 
cess is  that  of  roUing,  which  is  e£RBcted  by  care- 
fully rubbing  them  between  men's  hands;  after 
whkh  they  are  again  put,  in  larger  quantities, 
on  the  pan,  and  subjected  anew  to  heat^  but  at 
this  time  to  a  lower  degree  than  at  first,  and  just 
sufficient  to  dry  them  effectually  without  ri^  of 
scorching.  This  effected,  the  tea  is  placed  on  a 
table  and  carefully  picked  over,  every  unsightly 
or  imperfectly  dried  leaf  that  is  detected  being 
removed  frt>m  the  rest,  in  order  that  the  sample 
may  present  a  more  even  and  a  better  appearance 
when  offered  for  sale.  With  some  finer  sorts  of 
tea  a  different  manipulation  is  employed;  the 
heated  plates  are  dispensed  with,  and  the  leaves 
are  carefully  rolled  into  balls,  leaf  by  leaf,  with 
the  hands. 

The  names  whereby  some  of  the  principal  sorts 
of  tea  are  known  in  China,  are  taken  from  the 
places  in  which  they  are  produced,  while  others 
are  distinguished  according  to  the  periods  of  their 
gathering,  the  manner  employed  in  curing,  or 
other  extrinsic  circumstances. 

Bohea,  of  which  description  there  are  five 
kinds,  takes  its  name  from  the  mountain  of  Vou- 
yee,  which  is  covered  with  tea  plantations. .  The 
earliest  gatherings,  in  this  district,  is  called  Sou- 
chong, the  Chinese  name  for  which  is  Saatyang; 
and  Pekoe,  called  by  the  cultivators  baek-hOf  or 
pack'ho;  Congou,  Ktmgfimy  and  other  commoner 
kinds  of  Bohea  tea,  are  made  from  the  leaves 
when  in  a  state  of  greater  maturity.  Padres 
Souchong,  or  Paosut-tchOy  is  gathered  in  the 
province  where  the  best  green  tea  is  produced. 
This  kind  is  esteemed  on  account  of  some  medi- 
cinal virtues  which  it  is  supposed  to  possess. 

There  are  three  kinds  of  green  tea,  of  which 
one  called  hyson,  (haysauef^)  is  composed  of 
leaves  very  carefully  picked,  and  dried  with  a 
less  degree  of  heat  than  others:  it  is  one-fourth 
dearer  than  souchong.  The  kind  of  green  tea 
which  is  most  abundant  is  called  singlo,  which 
is  the  name  of  a  mountain  on  which  it  grows, 
about  one  hundred  and  fifty  miles  to  the  south- 
ward of  Nan-king.  Gunpowder  tea  is  made  of 
tender  green  leaves,  which  yet  have  attained  a 


considerable  size.  This  kind  is  sometimes  rolled 
into  baUs  by  hand,  and  is  very  highly  esteemed; 
it  sells  for  fifteen  per  cent,  more  than  hysen.  It 
is  a  commonly  received  opinion,  that  the  dit- 
tinctive  colour  of  green  tea  is  imparted  to  it 
by  sheets  of  copper,  upon  which  it  is  dried.  For 
tliis  belief  there  is  not,  however,  the  smallert 
foundation  in  fiict,  sinoe  copper  is  never  used  for 
the  piupose.  Repeated  experiments  have  been 
made  to  discover,  by  an  unemng  test,  whether 
the  leaves  of  green  tea  contain  any  impregnatioD 
of  copper,  but  in  no  case  has  any  trace  of  this 
metal  been  detected. 

The  succulent  tea  leaves  are  sofmetimes  twisted 
into  thin  rolls  or  cords,  about  an  inch  and  ahalf 
or  two  inches  long,  and  several  of  these  are  tied 
together  by  their  ends,  with  coloured  silk  threads. 
Thb  is  done  with  boUi  gre^  and  bhick  tea. 

The  Chinese  do  not  use  their  tea  until  it  ii 
about  a  year  old,  considering  that  it  is  too  ac- 
tively narcotic  when  new.  Tea  is  yet  older  when 
it  is  brought  into  consumption  in  England,  as, 
in  addition  to  the  length  of  time  occupied  in  its 
collection,  and  transport  to  this  country,  th* 
East  India  Company  were  obliged  by  their  charter 
to  have  always  a  supply  sufficient  for  one  year's 
consumption  in  their  London  warehouses;  and 
this  regulation,  which  enhanced  the  |moe  to  the 
consumer,  is  said  to  have  been  made  by  way  of 
guarding,  in  some  measure,  against  the  moon- 
venience  that  would  attend  any  interruption  to 
a  trade  entirely  dependent  upon  the  caprice  of 
an  arbitrary  government. 

The  people  of  China  partake  of  tea  at  all  their 
meals,  and  frequwitly  at  other  times  of  the  day. 
They  drink  the  infusion  prepared  in  the  same 
manner  as  we  employ,  but  they  do  not  mix  with 
it  either  sugar  or  milk.  The  working  chwes  in 
that  country  are  obliged  to  content  themselTes 
with  a  very  weak  infusion.  Mr  Anderson,  in  his 
narrative  of  Lord  Macartney's  embassy,  relates 
that  the  natives  in  attendance  never  foiled  to 
b^  the  tea  leaves  remaining  after  the  Europeans 
breakfasted,  and  with  these,  after  submitting 
them  again  to  boiling  water,  they  made  a  bever- 
age which  they  acknowledged  >.vas  better  than 
they  could  ordinarily  obtain. 

The  tea  plant  is  found  in  our  conserratories, 
and  in  such  situations  has  occasionally  put  forth 
blossoms  in  this  country. 

The  tea  plant,  and  its  use  as  affording  an  agree- 
able and  exhilarating  beverage,  must  hare  been 
familiar  to  the  Chinese  from  a  very  eariy  period, 
and  the  following  extract  would  show  that  even 
as  an  article  of  traffic  with  other  nations,  it  ^ 
known  so  early  as  the  first  century  of  the  Chris- 
tian aera.  In  an  ancient  work  entitled  the  /Vi- 
pl<nu  of  the  Erythrasan  sea,  the  foUowing  passage 
occurs,  "But  there  use  to  come  yearly  to  me 
frontier  of  the  Sinse,  a  certain  people  called  »- 
satae,  with  a  short  body,  broad  forehead,  flat 
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MMO,  and  of  8  wild  aspect.  Thej  come  with  | 
their  wiyes  and  cJuldien,  bearing  large  ouUa  full 
«f  kafH^  resembling  thoee  of  the  vine.  When 
tliejr  bave  arrtYed  on  the  frontier  of  the  country 
«f  the  Sine,  thej  atop  and  spend  a  few  days  in 
Mvit/,  using  the  mats  for  lying  upon;  they 
ibn  letom  to  the  abode  of  their  countrymen 
ia  tbt  interior.  The  Sins  next  repair  to  the 
pyi  aad  take  op  the  articles  which  they  left; 
aad  having  drawn  out  the  stalks  and  fibres^  they 
medy  double  the  leaTts,  make  them  into  a  cir- 
eaitf  shape,  and  thrust  into  them  the  fibres  of 
thtiMds.  Thus  three  kinds  of  malakathrmm  are 
fonacd;  that  from  the  larger  leaf  is  called  Aociro^- 
pAflTSM,  that  from  the  middling  one  mesosphasr- 
m,  and  from  the  smallw  micragphcBtum:'  Al- 
though Vossius  Vincent,  and  some  other  writers, 
^T«  conjectured  this  description  to  refer  to  the 
M  nut,  it  appears  mach  more  likely  to  allude 
totea. 

Ttg  was  first  introduced  into  Europe  by  the 
Hatch  Eait  India  Company;  and  about  Uie  year 
^<W6,  a  amall  quantity  was  brought  from  Hol- 
W  to  England,  by  the  lords  Arlington  and  Os- 
"wy.  At  firrt  it  was  aold  for  sixty  shillings  per 
l**.;  lod  for  many  years  its  great  price  limited 
iu  on  only  to  the  meet  opulent. 

According  to  the  experiments  of  Dr  Smith,  as 
^«t«W  by  Gullen,  a  strong  ii^sion  of  green  tea 
tm  the  effect  of  destroying  the  sensibility  of  the 
^^»^  and  the  irritability  of  the  muscles;  and 
kjr  distillation  afibrds  an  odorous  water,  which 
■  powerfully  narcotic  when  long  infused:  the 
W«i  also  yield  a  bitter  principle,  which  is  tan- 
lUB,  known  by  its  effects  in  fi>r]ning  a  black  pre* 
«pit8te  with  iron. 

The  recent  plant  is  much  mere  narootic  than 
^  preeerred  dried  for  some  time.  Before  tea 
^^  can  be  used  with  safety,  they  must  be 
objected  to  a  constderable  heat,  and  kept,  as  al- 
^^J  stated,  in  tlie  dry  state  for  at  least  twelve 
BMOtha. 

The  tea  maaafiwture  has  been  prosecuted 
^thia  these  but  three  years  in  Assam,  a  recently 
•quired  district  to  the  north-eart  of  Bei^,  in 
^  Uiaa  possessions. 

According  to  Mr  Bruce,  the  superintendent's 
''^port,  there  are  not  less  than  120  tea  tracts  among 
^  mountains  and  plains.  Some  of  them  are 
«^  considerable  extent;  one  near  Jaipore,  he 
*»<ntbn8  as  being  ft^m  two  to  three  miles  in 
""S^ :  the  trees  were  in  most  parts  as  thick  as 
^  could  grow,  and  the  ripe  seeds  strewed  the 
P«nnd  m  abundance.  One  of  the  largest  trees 
w  was  two  cnbits  in  circumference,  and  full 
^y  cubits  in  height.  The  country  around  is 
P*f«fcw»,  and  gnun  plentiftd  and  cheap;  labour 
M  caeily  procured,  but  the  mass  of  the  people 
tte  addicted  to  the  pernicious  and  inervating  use 
•f  opium,  which  is  also  raised  in  the  district, 
^  thus  ha?e  less  enenrr  to  exert  themselres 


than  could  be  desired.  A  few  Chinese  tea  gather- 
ers have  been  introduced  into  the  country,  and 
under  their  direction  the  manufiicture  of  the  vari- 
ous sorts  of  tea  has  been  commenced. 

Although,  in  China,  the  tea  plant  is  said  to 
thrive  best  on  the  sides  of  rather  elevated  hills, 
Mr  Bruce  thinks  that  in  Assam  the  trees  are 
most  thriving  in  the  valleys  between  the  jungles, 
and  on  the  banks  of  running  streams.  The  tea 
shrubs  are  six  feet  and  upwards  in  height;  while 
in  China  they  seldom  exceed  three  feet.  The 
Chinese  tea  gatherers  pluck  the  leaves  squatting 
on  the  ground;  but  the  Hindoos  find  it  a  tedious 
and  tiresome  employment,  as  from  the  height  of 
the  trees  they  have  to  stand  erect.  By  trans- 
planting the  trees,  and  denuding  them  of  their 
leaves  annuaUy,  Mr  Bruce  is  of  opinion  that 
the  Assam  trees  which  have  grown  in  a  rich 
soil,  and  in  a  state  of  nature  from  time  im- 
memorial, may  be  gradually  reduced  to  a  more 
convenient  height.  Mr  Bruce,  in  his  report,  al- 
ludes not  to  more  than  one  species  or  even  var- 
iety of  the  tea  tree,  the  different  kinds  of  tea 
being  described  as  produced  according  to  the 
time  and  manner  of  pulling  the  leaves,  and  of 
drying  them. 

The  light  of  the  sun  is  found  to  influence  the 
colour  of  the  leaf,  turning  it  from  a  deep  green 
to  a  yellow.  The  more  the  leaves  are  plucked 
the  greater  number  of  them  are  produced;  thus 
successive  crops  are  procured;  but  if  the  first  set 
of  leaves  were  not  taken  ofi^,  one  might  look  in 
vain  for  the  leares  of  a  second  crop.  The  tea 
made  from  those  leaves  grown  in  the  shade,  is 
inferior  to  that  from  leaves  exposed  to  the  sun; 
the  latter  are  also  produced  much  earlier  tlian 
the  former.  l*he  leaves  i¥om  the  shady  tract 
give  out  a  more  watery  liquid  when  rolled,  and 
those  from  the  sunny  a  more  glutinous  substance. 
When  the  leaves  of  either  are  rolled  on  a  sunny 
day,  they  emit  less  of  this  liquid  than  on  a  rainy 
day.  This  juice  decreases  as  the  season  advances. 
The  plants  exposed  freely  to  the  sun  produce 
flowers  and  seed  much  earlier  than  those  in  the 
shade,  and  in  greater  profusion.  They  blossom 
in  July,  and  the  seeds  are  ripe  in  November. 
Numerous  plants  are  to  be  seen  that  by  some 
accident,  either  cold  or  rain,  have  lost  all  their 
flowers,  and  commence  throwing  out  fresh  flower 
buds  more  abundantly  than  ever.  Thus  it  is 
not  unfrequent  to  see  some  plants  in  flower  so 
late  as  March,  bearing  at  once  the  old  and  the 
new  seeds,  flower  buds,  and  full  blown  flowers, 
all  at  one  and  the  same  time.  The  rain  also 
greatly  affects  the  leaves,  for  some  sorts  of  tea 
cannot  be  made  in  a  rainy  day.  The  leaves  for 
powchonp  and  mingehew  ought  to  be  collected  in 
the  morning  of  a  sunny  day,  when  the  dew  has 
evaporated.  The  pmodi4mg  can  only  be  manu- 
factured from  the  leaves  of  the  first  crop;  but 
the  mingehewy  although  it  requires  the  same  care 
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in  making  as  the  other,  can  yet  be  made  from 
any  crop,  provided  it  is  made  on  a  sunny  morn- 
ing. The  Chinese  dislike  gathering  leaves  on  a 
rdny  day  for  any  description  of  tea,  and  never 
will  do  so  unless  necessity  requires  it.  The  As- 
sam season  for  tea  making  generally  commences 
about  the  middle  of  March;  the  second  crop  in 
the  middle  of  May;  the  third  crop  about  the  first 
of  July;  but  the  time  varies  according  as  the  rains 
set  in,  sooner  or  later. 

The  mode  of  manufactunng  the  sychee^  or 
black  tea,  is  as  follows.  The  leaves  for  this  sort 
are  what  ai^  termed  the  tcuchong  and  powchong. 
After  they  have  been  gathered  and  dried  in  the 
sun,  they  are  beaten  four  different  times;  they 
are  then  put  into  baskets,  pressed  down,  and  a 
cloth  put  over  them.  When  the  leaves  become 
of  a  brownish  colour  by  the  heat  they  throw 
out  and  have  a  peculiar  smell,  they  are  then  ready 
for  the  pan,  the  bottom  of  which  is  made  red 
hot.  Tliis  pan  is  fixed  in  masonry,  breast  high, 
and  in  a  sloping  position,  forming  an  angle  of 
forty  degrees.  Thus  the  pan  being  placed  on  an 
inclined  plane,  the  leaves  when  tossed  about  in 
it  cannot  escape  behind  or  on  the  sides,  as  it  is 
built  high  up,  but  fall  out  near  the  edge  close  to 
the  manufacturer,  and  always  into  his  hands,  so 
08  to  be  swept  out  easily.  When  the  bottom  of 
this  pan  has  been  made  red  hot  by  a  wood  fire, 
the  operator  puts  n  cloth  to  his  mouth  to  prevent 
iiilialing  any  of  the  hot  vapour.  A  man  on  the 
left  of  him  stands  ready  with  a  basket  of  pre- 
])ared  leaves;  one  or  two  men  stand  on  his  right 
with  dollahs  or  shallow  baskets,  to  receive  tlie 
leaves  from  the  pan;  and  another  keeps  lifting 
the  hot  leaves  thrown  out  of  the  pan  into  the 
dollah,  that  they  may  quickly  cool.  At  a  given 
signal  from  the  China  man,  the  person  witli  the 
basket  of  prepared  leaves  seizes  a  handful  and 
clashes  it  as  quick  as  thought  into  the  red  hot 
pan.  The  China  man  tosses  and  turns  the  crack- 
ling leaves  in  the  pan  for  half  a  minute,  then 
draws  them  all  out  by  seizing  a  few  leaves  in 
each  hand,  using  them  by  way  of  a  brush,  not 
one  being  left  behind.  They  are  all  caught  by 
the  man  with  the  dollah  or  basket,  who,  with 
his  disengaged  hand,  continues  lifting  the  leaves 
and  letting  them  fall  again,  that  they  may  quickly 
cool.  Should  a  leaf  be  left  behind  in  the  pan  by 
any  accident,  the  cloth  that  is  held  ready  in  his 
mouth  is  applied  to  brush  it  out;  but  all  this  is 
done  as  quick  as  lightning.  The  man  that  holds 
the  basket  of  leaves  watches  the  process  eagerly, 
for  no  sooner  is  the  last  leaf  out  of  the  pan  than 
he  dashes  in  another  handful;  so  that  to  an  ob- 
server at  a  little  distance,  it  appears  as  if  one 
man  was  dashing  the  leaves  in  and  the  other  as 
fast  dashing  them  out  again,  so  quickly  and  dex- 
terously is  this  managed.  As  soon  as  one  basket 
has  re(*eived  about  four  handftils  of  the  hot  leaves 
from  the  pan  it  is  removed,  and  another  basket 


placed  to  receive  the  leaves,  and  so  on  until  all 
is  finished.  A  good  fire  of  wood  is  kept  under 
the  pan  to  keep  the  bottom  red  hot,  as  the  suc- 
cession of  fresh  leaves  tends  greatly  to  oool  it 

The  leaves  are  next  rolled  up  and  latched  the 
same  as  other  teas,  and  put  into  the  drying  basket 
for  about  ten  minutes.  When  a  little  dry,  people 
are  employed  to  work  and  press  them  in  their 
hands,  in  small  quantities  at  a  time,  for  ahoot 
half  a  minute;  they  are  then  put  into  small  square 
pieces  of  paper  and  rolled  up;  after  this  they  are 
put  into  the  drying  basket,  and  permitted  to  dry 
slowly  over  a  gentle  fire  for  some  boors,  nntil 
the  whole  is  thoroughly  dry.  This  tea  is  not 
sold  in  the  China  market,  but  is  used  cfaiefij 
as  offerings  to  the  priests,  or  kept  for  h^  days 
and  holidays. 

The  manufacture  of  green  tea  under  the  diwe- 
tion  of  Chinese  labourers,  at  Assam,  is  as  follows. 
All  leaves,  up  to  the  size  of  what  is  called  fm- 
chong^  are  taken  for  the  green  tea.  Abont  three 
pounds  of  the  fresh  leaves,  or  sometimes  thoee 
that  have  lain  gathered  over  night,  are  cast  into 
a  hot  pan,  and  rolled,  and  tossed  about  until  they 
become  too  hot  for  Uie  hand,  when  they  are  hi- 
ther  stirred  by  pieces  of  bamboo.  They  are  then 
taken  from  the  pan  and  rolled  in  dollahs,  in  a 
similar  way  as  the  black  tea,  for  about  three 
minutes.  The  leaves  are  then  pressed  hard  be 
tween  both  hands  until  they  assume  a  pyramidal 
form,  and  are  then  placed  in  open  baskets  ex- 
posed to  the  sun  for  a  few  minutes;  these  pyra- 
mids are  then  gently  opened,  and  the  \ma 
spread  out  to  dry.  The  rolling  up  and  spreading 
out  is  repeated  three  times  in  the  open  air  if  the 
weather  l)e  sunny  and  dry;  if  niny,  over  afire. 
After  the  third  rolling  and  drying  there  is  Ten 
little  moisture  remaining  in  the  leaves.  They 
are  now  turned  into  a  hot  pan,  gently  stirred  ami 
dried,  and  from  this  transferred  to  a  strong  bflj» 
where  they  undergo  great  compression  by  the 
hands  and  feet  of  the  operator.  After  remaining 
a  night  in  this  bag,  the  leaves  are  again  emptied 
out,  gently  separated,  and  for  the  last  time  dried 
over  the  fire,  till  they  become  quite  crisp.  1" 
this  state  the  tea  is  placed  in  boxes  or  bamboo 
baskets,  where  it  may  remain  for  months,  nBol 
it  undergoes  the  second  process,  which  fa  as  W* 
lows.  The  boxes  being  opened,  the  tea  is  ^ 
out  and  exposed  in  large  shallow  baskets,  i 
it  has  become  soft  enough  to  roU.  It  is  then] 
into  cast  iron  pans,  set  in  brick  fire-place^  ^ 
same  as  those  used  for  the  sychee  black  iWl ' 
The  pan  is  made  very  hot,  and  about  seven  poniA 
of  the  leaves  are  thrown  in  at  a  time,  and  rubbed 
against  the  sides  for  a  considerable  tune.  The 
pan  being  placed  on  an  inclined  plane  the  leaves 
always  come  towards  the  operator,  while  he 
pushes  them  from  liim  again,  moving  his  hand 
backwards  and  forwards,  and  pressii^  on  the 
leaves  with  some  force  with  his  palms,  keeping 
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np  the  points  of  the  fingers  to  prevent  their 
coming  in  contact  with  the  hot  pan.  After  one 
hour's  good  rabhing,  the  leaves  are  taken  out 
and  thrown  into  a  laige  coarse  bamboo  sieve; 
from  this  into  a  finer  one,  and  again  a  still  finer, 
nntil  three  sorts  of  tea  have  been  separated. 
The  first  or  largest  sort  is  put  into  the  funnel  of 
a  winnowing  machine,  which  has  three  divisions 
of  small  traps  below  to  let  the  tea  out.  A  man 
tnnis  the  wheel  with  his  right  hand,  and  with 
the  left  regulates  the  quantity  of  tea  that  shall 
fiiD  thnm^h  the  wooden  funnel  above,  by  a  wooden 
dide  at  the  bottom.  As  the  tea  fialls  through 
partly,  and  in  small  quantities,  the  blast  from 
the  hn  blows  the  smaller  particles  to  the  end  of 
the  madune,  where  they  are  intercepted  by  a  cir- 
cular movable  board  placed  there.  The  dust  and 
snalkr  particles  are  blown  against  this  board, 
and  fidl  out  at  an  opening  at  the  bottom  into  a 
haAet  placed  there  as  a  receptacle.  The  next 
highest  tea  is  blown  nearly  to  the  end  of  the 
maehme,  and  fisdls  through  a  trough  on  the  side 
into  a  basket.  This  tea  is  called  yatmff  ^son. 
The  next  being  a  little  heavier,  is  not  blown 
qnite  lo  fin-;  it  fells  through  the  same  trough, 
»hich  has  a  division  in  the  middle  near  the 
centre  of  the  machine.  A  basket  is  placed  be- 
n«th  to  receive  the  tea  which  is  called  hygon. 
The  next,  which  is  still  heavier,  falls  rery  near 
to  the  end  of  the  fan;  it  is  in  small  balls,  and  is 
aUed  gmpowder  tea.  The  heaviest  fells  still 
plowr  to  tfie  fen,  and  is  called  hig  gunpowder. 
It  is  two  or  three  times  the  size  of  the  gun- 
powder, each  ball  heing  composed  of  several 
TOttng  leaves,  adhering  firmly  together.  This 
wrt  is  afterwards  put  into  a  box,  and  cut  down 
hy  a  sharp  instrument  to  the  siase  of  gunpowder 
t««,  with  which  it  is  mixed. 

The  different  sorts  are  next  put  into  fine  bam- 
hoo  sieves,  and  all  bad  leaves  and  pieces  of  sticks 
we  earefeUy  picked  out  by  women  and  children, 
^^^  it  undergoes  a  second  drying  in  the  pans, 
and  rolling  and  rubbing  as  before.  A  finely 
pounded  and  sifted  mixture  of  indigo  and  sul- 
phate of  lime  is  now  added,  in  the  proportion 
of  a  tea  spoonful  to  14  lbs.  of  the  leaves,  and  in- 
timately mingled  with  them  in  the  pan,  by  which 
a  uniform  colour  is  imparted  to  the  whole.  The 
indigo  imparts  the  colour,  and  the  sulphate  of 
'ime  fixes  it;  but  no  additional  flavour  is  hereby 
obtained. 

Mr  Bruce  observes,  that  the  leaves  both  for  the 
^Uck  teas  and  the  green,  are  plucked  from  the 
*«w  trees;  and  that  tlie  difference  lies  in  the 
"«nifectuTe  of  the  leaves  alone. 

The  green  tea  gatherers  are  accommodated  with 
a  small  basket  each,  having  a  strap  passed  round 
^  neck,  80  as  to  let  the  basket  hang  on  the 
°'«"»t  With  one  hand  the  person  holds  the 
^'wnch,  and  with  the  other  plucks  the  leaf,  one 
at  a  time  taking  as  high  as  the  &oochii)g  leaf ;  a 


small  piece  of  the  lower  end  of  the  leaf  is  leil 
for  the  young  leaf  to  shoot  up  close  to  it,  and 
not  a  bit  of  the  stalk  must  be  gathered.  This 
makes  the  process  very  tedious.  The  black  tea 
maker,  on  the  contrary,  plucks  the  leaves  with 
great  rapidity  with  both  hands,  using  the  fore- 
finger and  thumb,  and  collects  them  in  the  hol- 
low of  the  hand,  emptying  them  occasionaUy 
into  a  basket.  This  process  he  accomplishes  with 
inconceivable  quickness.  The  quality  of  the  tea 
depends  upon  the  size  of  the  leaves  employed, 
and  their  age,  and  time  of  plucking. 

To  damaged  black  teas,  the  leaves  of  the  olea 
fragranSf  or  sweet  scented  olive,  and  another 
aromatic  plant,  are  added,  in  the  proportion  of  a 
pound  of  these  leaves  to  a  box  of  tea.  This 
improves  the  flavour  without  adding  any  thing 
that  is  pernicious. 

In  order  to  afford  some  idea  of  the  labour  of 
tea  manufacture,  Mr  Bruce  gives  the  following 
statement.  To  manufacture  80  lbs.  of  black  tea 
per  day,  25  tea  gatherers  are  i-equisite,  and  10 
driers  and  sorters.  To  produce  92  lbs  of  green 
tea,  30  gatherers,  and  16  driers  and  sorters  are 
requisite.  This  supposes  the  day  to  be  fine  and 
sunny  throughout.  If  rainy,  one  half  may  be 
deducted. 

The  produce  of  all  the  tea  tracts  in  Assam,  in 
1839,  is  estimated  at  5274  lbs.;  in  1840,  at 
11,160  lbs. 

The  cultivation  of  the  tea  plant  has  only  been 
commenced  in  this  district  lately.  It  might  be 
increased  to  a  very  great  extent,  as  the  ground 
suitable  for  it  is  most  ample.  At  present  the 
quality  and  quantity  of  the  produce  must  be  in- 
fluenced very  much  by  the  state  of  the  trees, 
and  by  the  labourers  employed  being  as  yet  not 
sufficiently  trained  to  the  manufacture. 

Mr  Bnice  says,  that  the  Chinese  method  of 
digging  a  hole  and  putting  in  a  handful  of  seeds 
of  the  tea  plant,  does  not  succeed  so  well  in  As- 
sam as  putting  two  or  three  seeds  on  small  ridges 
of  earth,  and  covering  them  over.  As  the  plants 
grow  very  slender,  he  advises  to  put  four  or  five 
close  together,  when  they  wlU  grow  up  and  form 
a  bush.  Plants  raised  firom  seed  produce  a  small 
crop  in  three  years;  but  they  do  not  come  to 
maturity  till  six  years.  It  is  said  they  live  to 
the  age  of  forty  or  fifty  years.* 

Coffee,  (coffea  Arahica.)  Natural  family 
rubiacece.    Penkindria  numogynia  of  Linnaeus. 

In  the  Arabic  language,  quahoueh  is  the  name 
for  the  liquor  of  coffee;  in  Turkish  cahney,  hence 
the  common  name  coffee. 

The  coffee  tree  is  of  low  stature,  seldom  ex- 
ceeding twelve  feet  in  height;  slender,  and  at  the 
upper  part  dividing  into  long  trailing  branches. 
The  bark  is  almost  smooth,  and  of  a  brown 
colour.    The  leaves  are  elliptical,  smooth,  entire^ 

•  Edin.  Phil.  Joamal,  1840, 
3i> 
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pointed,  waved,  three  to  four  inches  long,  placed 
opposite  on  short  footstalks.     They  are  ever- 
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green,  and  somewhat  resemble  thoee  of  the  Por- 
tuguese laurel.  The  flowers  are  white,  in  form 
not  unlike  those  of  the  jeesamine.  They  are 
axillary,  on  short  footstalks;  or  senile,  two  or 
three  together.  The  calyx  is  very  small,  tubular, 
and  five  toothed.  The  corolla  is  monopetalous, 
funnel-shaped,  cut  at  the  limb  into  five  reflexed, 
oval,  or  lanceolate  segments.  The  fruit  which 
Hucceeds  is  a  red  berry,  resembling  a  cherry,  and 
having  a  pale,  insipid,  and  somewhat  glutinous 
pulp,  inclosing  two  hard  oval  seeds,  each  about 
the  size  of  an  ordinary  pea.  One  side  of  tlie  seed 
b  convex,  while  the  other  is  flat,  and  has  a  little 
straight  furrow  inscribed  through  its  longest 
dimension;  while  growing,  the  flat  sidesof  the  seeds 
are  towards  each  other.  These  seeds  are  immedi- 
ately covered  by  a  cartilaginous  membrane, 
which  has  received  the  name  of  the  parchment. 

Some  botanists  have  enumerated  two  distinct 
species  of  the  cofl^ee  tree.  The  r.  Arabica^  and  c, 
occidenUUis;  others,  again,  are  of  opinion  that  the 
diflerent  sorts  are  only  varieties,  resulting  from 
soil,  climate,  and  mode  of  culture.  The  tree  is 
a  native  of  Arabia  FeUx,  and  Ethiopia,  and  was 
first  introduced  to  the  notice  of  Europeans  by 
Ilauwolfius,  in  1573;  but  Alpinus,  in  1591,  was 
the  first  who  scientifically  described  it.  The 
Dutch  were  the  first  to  introduce  the  plant  into 
Europe.  Having  procured  some  berries  at  Mo- 
cha, which  were  carried  to  Batavia,  and  there 
))lanted,  a  specimen  was  sent  to  Amsterdam  in 
tlie  year  1690,  by  governor  Wilson,  where  it 
bore  fruit,  and  produced  many  young  plants. 
From  these,  the  East  Indies,  and  most  of  tlie 
gardens  of  Europe,  were  furnished.  It  was 
first  cultivated  in  Britain  by  bishop  Compton,  in 
1696.  In  1714  a  plant  was  presented  by  the 
ma^trates  of  Amsterdam  to  the  French  king, 
Louis  XIV.  This  plant  was  placed  at  Marley 
under  the  care  of  the  celebrated  Jussieu;  and 
from  this  source  plants  were  forwarded  some 
years  after  to  the  French  islands  in  the  West 


Indies,  from  whence  all  the  coffee  plants  now 
found  there  derived  their  origin. 

The  use  of  cofiee  as  an  alimentary  infunou 
was  known  in  Aiabu^  where  the  plant  is  sup- 
posed  to  have  been  indigenoui^  long  before  the 
period  just  mentioned.  All  authorities  agree  in 
ascribing  its  introduction  to  Megalleddia,  mufti 
of  Aden,  in  Arabia  Felix,  who  had  become  ac- 
quainted with  it  in  Persia,  and  had  recoune  to 
it  medicinally  when  he  returned  to  his  owu 
country.  The  progress  which  it  made  was  by 
no  means  rapid  at  first,  and  it  was  Bot  until  the 
year  1654  that  coffee  was  publicly  sold  at  Con- 
stantinople. Its  use  had,  in  the  meanwhile,  beeu 
much  checked  by  authority  of  the  Syrian  govern- 
ment on  the  ground  of  its  alleged  intoxicating 
qualities:  bat  more  probably  because  of  its  lead- 
ing to  social  and  festive  meetings  incompatihlt) 
with  the  strictness  of  Mahommedan  discipline. 

A  similar  persecution  attended  the  nee  of  ooffN 
soon  after  its  introduction  into  the  oapital  of 
Turkey,  where  the  ministera  of  rdigion  haviog 
made  it  the  subject  of  solamn  complaint  that  the 
mosques  were  deserted  while  the  coffee  bouses 
were  crowded,  these  latter  were  shut  upbjrocder 
of  the  mufti,  who  employed  the  police  of  th« 
city  to  prevent  any  one  from  drinking  ooffiK. 
This  prohibition  it  was  found  impossible  to  es- 
tablish, so  that  the  government,  with  that  in- 
stinctive facility  so  natoral  to  rulers  of  conTert- 
ing  to  their  owii  advantage  the  desires  and  pre- 
judices of  the  people,  laid  a  tax  upon  the  sale  of  the 
beverage,  which  produced  a  considerable  rsreDiie. 

The  consumption  of  coffee  b  exceedingly  grest 
in  Turkey,  and  this  fiu;t  may  be  in  a  great  mea- 
sure accounted  for  by  the  strict  prohibition  which 
the  Moslem  religion  lays  against  the  use  of  wine 
and  spirituous  liquors.  So  necessary  was  coffte 
at  one  time  considered  among  the  people,  that 
the  refusal  to  supply  it  in  reasonable  quantity 
to  a  wife,  was  reckoned  among  the  legal  causes 
for  a  divorce.  The  Turks  drink  their  coffee  Terj' 
hot  and  strong,  and  without  sugar;  occaaionslly 
they  put  in,  when  boiling,  a  clove  or  two  bruised, 
or  a  few  seeds  of  starry  aniseed,  or  some  of  the 
lesser  cardamums,  or  a  drop  of  essence  of  amber. 

Much  uncertainty  prevails  with  respect  to  the 
first  introduction  of  coffee  into  use  m  the  westeni 
parts  of  Europe.  The  Venetians,  who  trsded 
much  with  the  Levant,  were  probably  the  M 
to  adopt  its  use.  A  letter,  \nitten  in  1615  from  • 
Constantinople,  by  Peter  de  hi  Valle,  a  Vene- 
tian, acquaints  his  correspondent  with  the  ^liter's 
intention  of  bringing  home  to  Italy  some  coffee 
which  he  speaks  of  as  an  article  unknown  in  hb 
own  country.  Thirty  years  after  this,  some 
gentlemen  returning  from  Constantinople  to  Mar- 
seilles, brought  w^ith  them  a  supply  of  this  lux- 
ury, together  with  the  vessels  required  for  ito 
preparation;  but  it  was  not  until  1671  that  the 
*  Ellis's  Uiatory  of  Coffee. 
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lust  houae  was  opened  in  that  oitj  fat  the  sale 
of  the  prepared  bererage. 

In  1671»  an  Armenian  named  Pascal,  set  up  a 
coffee  boose  in  Paris,  bat  meeting  with  little 
encouragement  he  i^noyed  to  London.  He  was 
sQceeeded  hy  other  Armenians  and  Persians,  but 
Bot  with  mneh  success,  for  want  of  address  and 
^mper  places  to  dispose  of  it;  genteel  people  not 
carii^  to  be  seen  in  those  places  where  it  was  to 
be  wW.  However,  not  long  after,  when  some 
Frendmien  had  fitted  up  for  the  ptirpose  spa- 
dons  apartments  in  on  el^;ant  manner,  onia- 
mented  with  tiq>estrj,  large  looking-glasses^  pi<>- 
tam,  and  magnificent  lustres,  and  began  to  sdl 
coffee,  with  tea,  chocolate,  and  other  refiresh- 
mentB,  they  soon  became  frequented  by  people 
of  hAlon  and  men  of  letters;  so  that  in  a  diort 
time  the  number  in  Paris  increased  to  three 
himdred. 

Coffee  houses  date  their  origin  in  London  from 
ta  earlier  period.  The  first  was  opened  in  €reoi^ 
Yard,  Lombard  Street,  by  one  Pasqua,  a  Greek, 
who  was  brought  over  in  1662  by  a  Turkey 
merfhant  named  Edwards. 

The  first  mention  of  cofltse  that  occurs  in  our 
^atnte  books,  is  found  in  the  act  12th  Car.  ii. 
np.  24,  (Anno  1660,)  whereby  a  duty  of  four- 
penee  per  gallon,  to  be  paid  by  the  maker,  was 
imposed  upon  all  coffee  made  and  sold :  three 
}'ear8  after  this,  coflTee  houses  were  directed  to  be 
Ikensed  by  the  magistrates  at  quarter  sessions. 

Coffee  cannot  be  cultivated  to  advantage  in 
climates  where  the  temperature  at  dny  time  de- 
scends below  fifty-five  degrees  of  Fahrenheit's 
wale.  The  trees  flourish  most  in  new  soils  on  a 
gentle  dope,  where  water  will  not  lodge  about 
the  roots.  In  exposed  situations  it  is  necessary 
to  moderate  the  scorching  heat  of  the  sun  by 
planting  rows  of  umbrageous  trees  at  certain  in- 
terrals  throughout  the  field. 

Coffee  trees  are  usually  raised  firom  seed  in 
nnrsery  grounds,  and  are  afterwards  planted  out 
at  regular  distances,  which  vary  according  to  the 
aatnre  of  the  soil.  Where  this  is  very  dry  or 
gratelly,  the  trees  seldom  rise  higher  than  six 
feet,  and  may  be  planted  five  feet  apart;  but  in 
rich  soils,  where  they  attain  the  height  of  nine 
or  ten  feet,  or  more,  the  plants  should  not  be  so 
crowded,  and  intervals  of  eight  or  ten  feet  should 
be  left  between  them. 

It  is  wen  known,  says  Mr  EUas,  that  coffee 
imported  from  the  West  Indies  does  not  equal 
in  its  flavour  that  produced  in  Arabia  and  other 
parts  of  the  East;  and  it  is  commonly  imagined 
that  this  inferiority  is  principally  owing  to  local 
caoses,  and  is  therefore  incapable  of  being  re- 
medied. The  seed  of  the  West  India  coffee,  from 
growing  in  a  richer  soil,  and  more  humid  atmos- 
phere, is  larger  than  that  of  Arabia.  Though 
thoe  is  'reason  for  believing  that  the  superior 
qnality  of  Turkey  and  East  India  coffee  is  not 


altogether  to  be  referred  to  the  influences  of  soil 
and  climate,  but  depends,  in  part  at  least,  upon 
the  age  to  which  the  seeds  are  kept  before  they 
are  brought  into  consumption.  Trees  planted  in 
a  light  soil,  and  In  dry  and  elevated  spots,  pro- 
duce smaller  berries,  which  have  a  better  flavour 
than  those  grown  in  rich,  flat,  and  moist  soils: 
the  weight  of  produce  yielded  by  the  latter  is, 
howevtf,  double  that  obtained  from  the  former; 
and  as  the  difference  in  price  between  the  two  is 
by  no  means  adequate  to  cover  this  deficiency 
of  weight,  the  interest  of  the  planter  naturally 
leads  him  to  the  production  of  the  largest  but 
least  exoellent  kind.  Mr  Ellis  further  states  the 
following  results  of  his  experience. 

New  coffee  will  never  parch  or  mix  well,  use 
what  art  you  will.  This  proceeds  from  the 
natural  damminess  of  the  juices  of  the  grain, 
which  requires  a  qmce  of  time  proportioned  to 
its  quantity  to  be  wholly  destroyed. 

The  smaller  the  grain,  and  tiie  less  pulp  the 
berry  has,  the  better  the  coffee,  and  the  sooner 
it  will  parch,  mix,  and  acquire  a  flavour. 

The  drier  the  soil,  and  the  warmer  the  situa- 
tion, the  better  will  be  the  coflw  it  produces,  and 
the  sooner  will  it  acquire  a  flavour. 

The  larger  and  the  more  succulent  the  grain, 
the  worse  it  will  be;  the  more  clammy,  and  the 
longer  in  acquiring  a  flavour. 

The  worst  cofibe  produced  in  America  will,  in 
a  course  of  years,  not  exceeding  ten  or  fourteen, 
be  as  good,  parch  and  mix  as  well,  and  have  as 
high  a  flavour  as  the  best  we  now  have  from 
Tmrkey;  but  due  care  should  be  taken  to  keep 
it  in  a  dry  place,  and  to  preserve  it  properly. 

Small  grained  coffee,  produced  in  a  dry  soil 
and  warm  situation,  will  be  matured  in  three 
years. 

The  trees  begin  bearing  when  they  are  two 
years  old;  in  their  third  year  they  are  in  full 
bearing.  The  produce  of  a  good  tree  is  from  1^ 
to  2  lbs.  of  berries.  The  aspect  of  a  coffee  plan- 
tation during  the  period  of  flowering,  which  does 
not  last  longer  than  one  or  two  days,  is  very  in- 
teresting. In  one  night  the  blossoms  expand 
themselves  so  profusely,  as  to  present  the  same 
appearance  wliich  has  sometimes  been  witnessed 
in  England  when  a  casual  snow  storm  at  the 
close  of  autumn  has  loaded  the  trees  while  still 
furnished  with  their  full  complement  of  foliage. 
The  mode  of  culture  of  coffee  in  Arabia  Felix 
is  thus  described  by  La  Roque.  The  coffee  tree 
is  there  raised  from  seed,  which  the  natives  sow 
in  nurseries,  and  plant  them  out  as  they  have 
occasion.  They  choose  for  their  plantations  a 
moist  shady  situation  on  a  small  eminence,  or  at 
the  foot  of  the  mountains,  and  take  great  care 
to  conduct  from  the  high  grounds  little  rills  of 
water  in  small  channels  to  the  roots  of  trees;  for 
it  is  absolutely  necessary  that  they  should  be 
constantly  watered,  in  order  to  produce  and  ripen 
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the  fruit*  For  that  purpose,  when  they  remote 
or  transplant  the  tree,  they  make  a  trench  three 
feet  wide,  and  five  feet  deep,  which  they  line  or 
cover  with  stones,  that  the  water  may  the  more 
readily  sink  deep  into  the  earth  with  which  the 
trench  is  filled,  in  order  to  preserve  the  moisture 
fix>m  evaporating.  When  they  ohserve  that  there 
is  a  good  deal  of  fruit  upon  the  tree,  and  that  it 
is  nearly  ripe,  they  turn  off  the  water  from  the 
roots,  to  lessen  that  succulency  in  the  fruit  which 
too  much  moisture  would  occasion.  In  places 
much  exposed  to  the  south,  they  plant  their  coffoe 
trees  in  regular  lines,  sheltered  by  a  kind  of 
poplar  tree,  which  extends  its  branches  on  every 
side  to  a  great  distance,  afibrding  a  necessary 
shade  from  the  intense  heat  of  the  sun.  The 
seeds  are  known  to  be  ripe  when  the  berries  as- 
sume a  dark  red  colour,  and  if  not  then  gathered 
will  drop  from  the  trees.  The  planters  in  Arabia 
do  not  pluck  the  fruit,  but  place  cloths  for  its 
reception  beneath  the  trees,  which  they  shake, 
and  the  ripened  berries  drop  readily.  These  are 
afterwards  spread  upon  mats  and  exposed  to  the 
sun's  rays,  until  perfectly  dry,  when  the  husk  is 
broken  with  laige  heavy  rollers  made  either  of 
wood  or  of  stone.  The  coffee  thus  cleared  of 
its  husk  is  again  dried  thoroughly  in  the  sun, 
tliat  it  may  not  be  liable  to  heat  when  packed 
for  shipment. 

The  method  employed  in  the  West  Indies 
differs  from  this.  Negroes  are  set  to  gather  such 
of  the  berries  as  are  sufficiently  ripe,  and  for  this 
purpose  are  provided  each  with  a  canvas  bag 
having  an  iron  ring  or  hoop  at  its  mouth  to  keep 
it  always  distended,  and  this  bag  is  slung  round 
the  neck  so  as  to  leave  both  hands  at  liberty.  As 
often  as  this  bag  is  filled,  the  contents  are  trans- 
ferred to  a  large  basket  placed  conveniently  for 
the  purpose.  When  the  trees  are  in  fiill  bear- 
ing, an  industrious  man  will  pick  three  bushels 
in  a  day.  If  more  are  gathered,  proper  care  can 
hardly  be  exercised  in  selecting  only  the  berries 
that  are  ripe.  It  is  the  usual  calculation,  that 
each  bushel  of  ripe  berries  will  yield  ten  pounds 
weight  of  merchantable  coffee. 

In  curing  coffee  it  is  sometimes  usual  to  ex- 
pose the  berries  to  the  sun*s  rays  in  layers,  five 
or  six  inches  deep,  on  a  platform.  By  this  means 
the  pulp  ferments  in  a  few  days,  and  having  thus 
thrown  off  a  strong  acidulous  moisture,  dries 
gradually  during  about  three  weeks :  the  husks 
are  afterwards  separated  from  the  seeds  in  a  mill. 
Other  planters  remove  the  pulp  from  the  seeds 
as  soon  as  the  berries  are  gathered.  The  pulp- 
ing mill  used  for  this  purpose  consists  of  a  hor- 
izontal fluted  roller,  turned  by  a  crank  and  act- 
ing against  a  movable  breast  board,  so  placed 
as  to  prevent  the  passage  of  whole  berries  between 
itself  and  the  roller.  The  pulp  is  then  separated 
from  the  seeds  by  washing  them,  and  the  latter 
are  spread  out  in  the  sun  to  dry  them.    It  is 


then  necessary  to  remove  the  membranoiUBkin 
or  parchment^  which  is  effected  by  meuis  of 
heavy  rollers  running  in  a  trough  wherein  the 
seeds  are  put.  This  mill  b  worked  by  cattle. 
The  seeds  are  afterwards  winnowed  to  sep&nt^ 
the  chaff,  and  if  any  among  them  appear  to  hare 
escaped  the  action  of  the  roller,  they  are  again 
passed  through  the  milL 

The  roasUng  of  coffee  for  use  is  a  procesa  which 
requires  some  nicety;  if  burned,  much  of  the 
fine  aromatic  flavour  will  be  destroyed,  and  a 
disagreeable  bitter  taste  substituted.  The  roast- 
ing is  now  usually  performed  in  a  cylindiical 
vessel  which  is  continually  turned  upon  its  axis 
over  the  fire-place,  in  order  to  prevent  the  too 
great  heating  of  any  one  part,  and  to  accomplish 
the  continual  shifting  of  the  contents.  Coffee 
should  never  be  kept  for  any  length  of  time  after 
it  has  been  roasted,  and  should  never  be  groimd 
until  the  moment  of  its  infiimon,  or  some  por- 
tion of  its  fine  flavour  will  be  dissipated. 

The  quantity  of  coffee  consumed  in  Europe  is 
very  great.  Humboldt  estimates  it  at  nearly 
one  hundred  and  twenty  millions  of  pouDds,ahout 
one  fourth  of  which  is  consumed  in  France. 
Since  the  time  that  this  estimate  was  made,  a 
vast  increase  has  been  experienced  in  the  use 
of  cofi^  in  Ehigland.  This  was  at  first  occa- 
sioned by  the  very  considerable  abatement  made 
in  the  rate  of  duty,  and  the  public  taste  has 
since  been  continually  growing  more  and  more 
fiivourable  to  its  consumption. 

More  than  sixty  years  ago,  Dr  Fotheigill 
strenuously  urged  this  reduction  of  the  duty, 
predicting  the  increased  consumption  which  ha 
actually  occurred. 

Coffee  possesses  both  an  aromatic  and  narcotic 
principle.  The  flavour  and  taste  which  at  first 
are  both  rather  repulsive,  become  by  habit 
agreeable  and  grateful.  Its  effects  are  stunulat- 
ing,  soothing,  and  exhilarating,  in  a  calm  and 
moderate  degree,  unlike  the  turbulent  efiects  of 
fermented  liquors.  It  is  more  stimulating  than 
tea,  and  to  some  constitutions  proves  too  heating 
and  exciting;  in  general,  however,  it  is  grateful 
to  the  stomach,  and  seems  to  aid  digestion  if 
taken  an  hour  or  two  after  a  full  meal.  It  pos- 
sesses little  nutritive  qualities  in  itself  though 
conjoined  with  sugar  and  cream,  it  may  be  reck- 
oned a  nourishing  drink.  The  addition  of  much 
sugar,  however,  is  apt  to  make  the  beverage  dis- 
agree with  weak  stomachs,  and  to  cause  acidity. 

Chocolate,  or  Cacao  r^^^obroma  cacao)^ 
Natural  fiwnily  byttneriacecB;  pofyadelphic^  decM- 
driay  Linnieus.  Linnaeus  named  this  plant  tko- 
hroma^  or  "food  for  the  gods,"  firom  the  excellent 
nature  of  its  seeds.  The  Mexicans  call  the  bev- 
erage composed  of  the  pounded  seeds,  chocoiate^ 

The  tree  is  a  very  handsome  one,  about  twelve 
or  sixteen  feet  high;  the  trunk  is  upright,  and 
about  five  feet  long;  the  wood  is  light,  and  of  a 
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white  colour;  the  bark  is  brownish.  The  leares 
an  lanceolate,  oblong,  bright  green,  quite  entire; 
the  flowers  are  small,  reddish,  and  inodorous. 
The  fruit  is  smooth,  of  a  yellow  or  red  tinge, 
and  about  three  inches  in  diameter;  the  rind  is 
fleshj,  about  half  an  inch  in  thickness,  flesh- 
eokraied;  within  the  pulp  white,  of  the  eonsis- 
tenoe  of  batter,  separating  from  the  rind  when 
ripe,  and  adhering  only  to  it  by  filaments^  which 
penetrate  it  and  reach  to  the  seeds.  Hence  it  is 
known  when  the  seeds  are  ripe,  by  the  rattling 
of  the  capsule  when  it  is  diaken.  The  pulp  has 
a  tweet  and  not  unpleasant  taste,  with  a  slight 
acidity.  It  is  sucked  and  eaten  raw  by  the  na* 
tiTes.  The  seeds  are  about  twenty-fire  in  num- 
ber; when  fresh  they  are  of  a  flesh  colour;  ga- 
thered before  quite  ripe  they  preserve  them  in 
•ogar,  and  thus  tbey  are  very  grateful  to  the 
palate.  They  quickly  lose  their  power  of  vege- 
Man  if  taken  out  of  the  capsule,  but  kept  in 
it  they  preaerve  that  power  for  a  long  time* 
The  tree  bears  leaves,  flowers,  and  fruit,  all  the 
year  through ;  but  the  usual  seasons  for  gathering 
the  fruit  are  June  and  December.  In  two  years 
it  is  above  three  feet  high,  and  spreads  itsbranches, 
not  more  than  five  of  which  are  suflered  to  re- 
main: in  three  years  it  begins  to  bear  fruit.  A 
tiee  yields  from  two  to  three  pounds  of  seeds 
annually.  '  The  seeds  are  nourishing  and  agreea- 
ble to  most  people,  and  are  in  general  use  in 
Sooth  America,  and  in  the  West  India  islands. 

The  seeds  of  the  cacao  were  made  use  of  as 
money  in  Mexico,  in  the  time  of  the  Axtec  kings, 
and  this  use  of  them  is  still  partiaUy  continued, 
the  smaller  seeds  being  employed  for  the  pur- 
pose. The  lowest  denomination  of  coine<fmoney 
emrent  in  Mexico  is  of  the  value  of  about  six- 
pence; and  as  there  must  arise  many  petty  tran- 
aaetions  of  business  to  a  lower  amount,  the  con- 
venience of  these  seeds,  six  of  which  are  reckoned 
as  of  the  value  of  one  hal^nny,  must  needs  be 
very  great. 

Cacao  is  principally  used  after  having  been 
made  into  cakes,  to  which  the  name  of  chocolate 
is  glTen.  The  method  anciently  employed  by 
the  Indians  in  making  these  cakes,  was  simply 
to  roost  the  seeds  in  earthen  pots,  and  after  clear- 
ing them  from  the  husks,  which  by  reason  of 
the  heat  employed  could  be  easily  removed,  the 
naked  seeds  were  bruised  between  two  stones, 
and  made  up  with  the  hands  into  cakes.  The 
process  at  present  used  by  Europeans  does  not 
difter  greatly  from  that  just  described:  more 
can  is  taken  in  grinding  the  seeds  after  they  are 
roasted,  so  as  to  convert  them  into  a  paste  which 
it  perfectly  smooth,  and  some  flavouring  ingre- 
dients are  added,  according  to  the  taste  of  the 
people  who  are  to  consume  the  chocolate.  Cloves 
and  dnnamon  are  much  used  for  this  purpose  by 
the  Spaniards;  other  aromatics,  and  even  per- 
fiunes^  such  as  musk,  and  ambergris,  have  some- 


times been  added;  but  the  principal  flavouring 
ingredient  used  with  cacao  is  vanilla,  a  short 
notice  of  which  we  subjoin.  The  intimate  mix- 
ture of  these  substances  having  been  effected, 
the  whole  is  put  while  yet  hot  into  tin  moulds, 
where  it  hardens  in  cooling,  and  in  this  form,  if 
preserved  from  the  air,  it  will  keep  good  for  a 
considerable  t:  ne.  Chocolate  is  not  very  much 
consumed  in  England;  it  is  in  greater  esteem  in 
France.  It  forms  the  ordinary  breakfast  in  Spain; 
and  in  Mexico,  according  to  Humboldt,  it  is  not 
considered  an  object  of  luxury,  but  rather  of 
prime  necessity. 

Vanilla  (vanilla  aramaUeaJ^  belongs  to  the 
natural  family  orchidias  ;  pynandria,  manandriay 
Linnsus.  It  is  a  native  of  Mexico,  and  of  some 
parts  of  India.  The  Spaniards  found  its  fruit 
in  use  among  the  Aztecs  at  the  time  of  their  first 
invasion  of  Mexico.  At  this  day,  although  a 
considerable  quantity^  of  vanilla  pods  is  collected 
in  that  state  for  the  purpose  of  exportation,  the 
people  do  not  themselves  employ  them  in  ths 
manufecture  of  chocolate,  the  only  use  to  which 
they  have  ever  been  anywhere  applied,  conceiv- 
ing them  to  be  possessed  of  unwholesome  pro- 
perties. 

*^  The  vanilla  is  a  climbing 

plant;  its  leaves  are  lanceo- 
late and  ribbed,  eighteen 
i  nches  long,  and  three  inches 
broad.  Itsflowersare  white* 
intermixed  with  stripes  of 
red  and  yellow  colours; 
these  are  succeeded  by  long 
and  slender  pods,  which  at 
first  are  green,  but  become 
yellow  as  they  ripen,  and 
are  then  collected  for  use. 
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contains,  besides,  its  numerous  seeds,  a  sub- 
stance which  is  black,  oily,  and  balsamic;  when 
recently  gathered  this  is  humid,  and  its  odour  is 
said  to  induce  a  kind  of  temporary  intoxication. 
The  pods  are  harvested  during  the  three  latter 
months  of  the  year,  and  are  carefully  dried  by 
exposure  to  the  sun's  rays  until  they  are  made 
warm,  in  which  state  they  are  wrapped  in  wool- 
len cloths,  to  promote  and  absorb  evaporation. 
By  this  process  the  vanilla  acquires  a  black  hue, 
with  a  somewhat  silvery  appearance.  Five  of 
the  pods,  thus  treated,  will  usually  weigh  one 
ounce.  The  pods  and  seeds  have  a  pleasing 
smell,  somewhat  like  Peru  balsam,  or  the  ton- 
quin  bean. 

The  vanilla  plant  is  very  easily  propagated  by 
cuttings,  as  it  shoots  out  roots  at  every  joint; 
these,  each  about  a  foot  in  length,  are  planted  at 
the  root  of  the  tree  about  which  it  is  intended 
to  climb.  These  plants  will  yield  pods  in  their 
third  year,  and  each  will  continue  to  furnish 
about  fifty  annually  for  thirty  or  forty  years. 
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What  b  a  Angular  adTuitage  in  that  climate,  no 
ioMot  will  attack  thb  plant.  The/  require  very 
little  moistnre. 

Thb  Hop  Plant  ('humuhu  lufnUus).    Nat. 
fam.  uriicue;  dioffda^penUmdriOy  Linni^us.  The 


Th«»  Hop. 

hop  has  been  cnltivated  in  Europe,  from  the  rerj 
earliest  records^  for  the  sake  of  its  flowers^  which 
are  used  for  preserving  beer»  and  imparting  a  bit- 
ter and  narcotic  quality  to  that  liquid.  Although 
indigenous  both  in  Scotland  and  Ireland,  its  cul- 
ture was  not  introduced  into  England  till  the 
reign  of  Henry  VIII.,  when  it  was  imported 
from  Flanders.  It  is  little  cultivated  either  in 
Ireland  or  Scotland,  owing  to  the  moist  nature 
of  their  autumnal  seasons.  The  hop,  like  all  the 
dioecious  family,  bears  its  flowers  on  separate 
plants ;  the  female  plant,  therefore,  is  alone  cul- 
tivated. There  are  several  varieties  raised  in 
Kent  and  Surrey,  as  the  Flemish,  Crolding,  Can- 
terbury. The  first  is  the  moet  hardy,  differing 
little  from  the  wild  plant ;  the  second  is  an  im- 
proved variety,  and  highly  productive ;  but  more 
liable  to  the  disease  of  blight  than  the  other. 
The  hop  grows  only  in  rich  soils,  and  prefers  a 
deep  loam  with  a  dry  bottom,  a  sheltered  situa- 
tion, exposed  to  the  south  or  south-west,  but,  at 
the  same  time,  not  so  confined  as  to  prevent  a 
free  circulation  of  air.  The  soil  requires  to  be 
well  pulverized  and  manured  previously  to  plant- 
ing. In  hop  districts  the  ground  is  generally 
trenched,  either  with  the  plough  or  spade.  The 
mode  of  planting  is  generally  in  rows,  six  ieet 
apart,  and  the  same  distance  in  the  row.  Five, 
six,  or  seven  plants  are  generally  placed  together 
in  a  circular  form,  and  at  a  distance  of  five  or 
six  feet  from  each  other.  The  plants  or  cuttings 
are  procured  firom  the  moet  healthy  of  the  old 
shoots;  each  should  have  two  joints  or  buds;  from 
the  one  which  is  placed  in  the  ground  springs 
the  root,  and  from  the  other  the  stalk.  Some 
plant  the  cuttings  at  once  where  they  are  to  re- 
main ;  and  others  rear  them  for  a  year  in  nurse- 
ries, and  then  transplant  them.  An  interval 
crop  of  beans  or  cabbages  is  generally  taken  the 
first  year.  The  poles  are  placed  to  the  plants 
generally  the  second  year,  at  first  only  five  or 


six  fe^  in  length ;  in  the  third  year  are  mbtih 
tuted  poles  of  sixteen  feet  in  length,  irom  few 
to  six  poles  to  each  circle  of  plants,  as  they  now 
acquire  their  perfect  dimensions,  and  come  into 
full  bearing.  The  Spanish  chestnut  affords  the 
most  durable  wood  for  poles,  and,  aooordin^y, 
is  much  grown  in  Kent,  the  chief  hop  connty, 
for  this  purpose.  The  after  eultnre  of  the  liop 
consists  in  stirring  the  soil,  and  keeping  it  free 
frmn  weeds;  in  guiding  the  shoots  to  the  poke, 
and  sometimes  tying  them,  for  that  pnipoBe, 
with  withered  rushes ;  in  eradicating  any  nper- 
fluous  shoots  which  may  arise  firom  the  root,  aad 
in  raising  a  small  heap  of  earth  over  the  root,  to 
prevent  any  more  sboots  from  rising.  Hope  are 
known  to  be  ready  for  gathering  when  ^e  duff 
capsules  acquire  a  brown  colour  and  a  firm  con- 
sistence. Each  chafi7  capsule,  or  leafed  calyx, 
contains  one  seed.  Before  these  are  picked,  the 
poles,  with  the  attached  stalks,  are  pulled  np, 
and  placed  horiaontally  on  frames  of  wood,  two 
or  three  poles  at  a  time.  The  hops  are  then 
picked  off  by  women  and  children.  After  bdng 
carefully  separated  from  the  leaves  and  stalks, 
they  are  dropped  snto  a  large  cloth,  hnng  all 
round  within  side  the  frame  on  tenter  hooka. 
When  the  doth  is  full  the  hops  are  emptied  into 
a  laige  sack,  which  is  carried  home,  and  the  hops 
kid  on  a  kiln  to  be  dried.  This  is  always  done 
as  soon  as  possible  after  they  are  picked,  as  they 
are  apt  to  sustain  conaiderable  damage,  both  in 
colour  and  flavour,  if  allowed  to  remain  long  in 
sacks  in  the  green  state  in  which  they  are  puUed. 
In  very  vrarm  weather,  and  when  they  are  palW 
in  a  moist  state,  they  will  often  heat  in  fire  or 
six  hours ;  for  this  reason  the  kilns  are  kept  con- 
stantly at  work,  both  night  and  day,  fttmi  ti»€ 
commencement  of  the  hop  harvest  till  tiie  ter- 
mination. The  operation  of  drymg  hops  is  not 
materially  different  from  that  of  drying  malt, 
and  the  kilns  are  of  the  same  construction.  The 
hops  are  spread  on  a  hair  cloth,  fix)m  eight  to 
twelve  inches  deep,  according  as  the  season  is  dry 
or  wet,  and  the  hops  ripe  or  immature.  When 
the  ends  of  the  hop  stalks  become  quite  shri- 
velled and  dry,  they  are  taken  off  the  kiln,  and 
laid  on  a  boarded  floor  till  they  hecome  qnite 
cool,  when  they  are  put  into  bags.  The  bagging 
of  hops  is  performed  in  the  following  mannff : 
In  the  floor  of  a  room,  where  the  hope  are  laid 
to  cool,  there  is  a  round  hole  or  trap,  eqnal  to 
the  mouth  of  a  hop  bag.  After  tying  a  handful 
of  hops  in  each  of  the  lower  comers  of  a  laige 
bag,  which  serve  afterwards  for  handles,  the 
mouth  of  the  bag  is  fixed  securely  to  a  strong 
hoop,  which  is  made  to  rest  on  the  edges  of  m 
hole;  and  the  bag  itself  being  then  dropped 
through  the  trap,  the  packer  goes  into  it,  when 
a  person,  who  attends  for  the  purpose,  pats  m 
the  hops  in  small  quantities,  in  order  to  gireWw 
packer  an  opportunity  of  packing  and  trampling 
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thoD  as  hard  u  posiUe.  When  tlie  bag  is  filled, 
tad  die  hops  packed  in  so  hard  as  UuU  it  will 
kold  no  more,  it  ia  drawn  up,  unloosed  from 
tlie  hoop,  and  the  end  sewed  up,  other  two 
haodles  hariog  been  preyioualj  formed  in  the 
comen,  in  the  manner  already  mentioned.  The 
brightest  and  finest  coloured  hope  are  put  into 
poektts,  or  fine  bagging,  and  the  brown  into 
ooane  or  heavy  bagging.  The  former  are  chiefly 
QMd  for  making  fine  ales,  and  the  latter  by  the 
porter  brewers.  But  when  hops  are  intended  to 
be  kept  two  or  three  yeari,  they  are  put  into  bags 
of  ilrong  cloth,  and  firmly  pressed  so  as  to  ex- 
dode  the  air. 

The  stripping  and  sacking  of  the  poles  suc- 
ceeds to  the  operation  of  picking.  The  shoots 
Of  bind  being  stripped  oiF  siich  poles  as  ars  not 
decayed,  are  set  up  together  in  a  conical  pile  of 
three  or  four  hundred,  the  centre  of  which  is 
fonoed  by  three  stout  poles  bound  together  a 
few  feet  from  the  top,  and  their  lower  ends 
•{iread  out. 

The  hop  crop  is  liable  to  great  variation,  and 
to  many  casualties.  In  a  good  season  an  acre 
will  produce  twenty  cwt.;  in  a  bad  season  only 
two  or  three  cwt.,  and  sometimes  none.  From 
tiQ  to  twelve  cwt.  is  reckoned  an  avwage  crop. 
The  quality  is  estimated  by  the  abundance  or 
tcarcity  of  an  unctuous  cliunmy  powder  which 
adheres  to  them,  and  by  their  bright  yellow 
ealour. 

The  expenses  of  forming  a  hop  plantation  are 
veiy  great ;  but  once  in  bearing,  it  will  continue 
so  &r  ten  or  fifteen  yean  before  it  requires  to 
be  renewed.  The  hop  culture  in  England,  like 
that  of  the  vine  in  France,  is  only  fitted  for  eul- 
tiraton  of  eonsiderable  capital,  who  can  retain 
the  produee  from  yean  of  abundance  to  those  of 
scarcity.  It  is  calculated  on  an  average,  that  the 
hop  erep  finis  almost  entirely  every  fifth  year, 
whra  tiM  price  will  rise  from  £2  to  £S0  per  cwt. 
The  hop  is  peculiarly  liable  to  diseases.  When 
young  it  is  devoured  by  flies  of  diflerent  kinds ; 
at  a  more  advanced  stage  it  is  attacked  by  the 
green  fly,  red  spider,  and  ottor  moth,  the  larvie 
of  which  prey  on  every  part,  even  to  the  roots. 
The  honey  dew  often  injures  the  plants,  as  also 
other  kinds  of  blight. 

The  use  of  hops  in  beer  is  to  prevent  it  becom- 
ing sour,  and  to  assist  in  its  clarification.  This 
it  does  both  by  ite  aromatic  and  narcotic  prin- 
ciple, as  well  as  by  its  astringent  effects  on  the 

mucilage  of  the  wort. 

It  is  used  in  medicine.      A  decoction  of  the 

roots  are  todorific,  and  of  the  flowere  anodyne. 

A  pillow  case  stuffed  with  fresh  hops  will  pro- 

cun  sleep  in  some  affections  of  tlie  brain  when 

other  anodynes  fiiil. 
The  stalk  and  leaves  dye  wool  yellow;  and  the 

fibrous  part  of  the  stalks  has  been  roanufaotured 

U)to  a  strong  cloth. 


TobjlOoq  (mcotiana  talaeum).    Nat.  faro,  so- 
kmeag;  pmtartdria^  monogyniOf  Linn«us.     This 


130. 


oelebrated  plant  may  properly  find  a  phice  amonp; 
those  other  narcotics  which  habit  has  rendered 
almost  essential  to  man.  The  generic  name  nico" 
tittna  is  derived  firom  John  Nicot  of  Nismes,  iti 
Languedoc,  ambassador  firom  the  king  of  France 
to  Portugal,  who  procured  the  seeds  from  a 
Dutchman,  who  had  obtained  them  fix>m  Flo- 
rida. The  first  plant  was  said  to  have  been  pre- 
sented to  Catherine  de  Medicis,  whence  the 
French  name  kerbe  d  la  reine.  The  common 
name  tobacco  is  the  appellation  of  a  district  in 
Mexico. 

The  root  is  annual,  laige,  long,  and  fibrous ; 
the  stalk  is  erect,  strong,  round,  hairy,  branched 
towards  the  top,  and  rises  five  or  six  fiset  in 
height ;  the  leaves  are  numerous,  hirge,  oblong, 
pointed,  entire,  veined,  viscous,  of  a  pale  green 
colour,  without  footstalks,  and  follow  the  stem 
downwards;  the  bracteee  are  long,  linear,  and 
pointed;  the  flowere  terminate  tlie  stem  and 
branches  in  loose  clusters  or  panicles;  the  co- 
rolla is  monopetalous,  funnel-shaped,  with  a  long 
hairy  tube,  which  gradually  swells  towards  the 
limb,  where  it  divides  into  five  folding  acute 
segments  of  a  reddish  colour ;  the  calyx  is  hairy, 
about  half  the  length  of  the  corolla,  and  is  cut 
into  five  narrow  segments;  the  five  filaments  are 
bent  inwards,  tapering,  and  crowned  with  ob- 
long anthene ;  the  germen  is  oval,  and  supports 
a  long  slender  style,  terminated  by  a  round  cleft 
stigma;  the  capsule  is  oval,  and  divided  into 
two  cells,  which  contain  many  small  roundisli 
seeds.  It  is  indigenous  to  America,  and  flowors 
in  July  and  August. 

There  are  upwards  of  twelve  species  of  this 
genus ;  but  the  kinds  cultivated  are  the  n.  taba- 
ctMPS  and  n.  ruttiea^  of  which  the  first  is  greatly 
preferred.    The  taste  and  even  odour  of  this  nar^ 


Digitized  by 


Google 


400 


HISTORY  OP  THE  VEGETABLE  KINGDOM. 


cotic  plant  are  nauseous,  and  yet  it  has  obtained 
a  more  universal  popularity  than  almost  any 
other  kind  of  luxury,  not  even  excepting  the 
famous  betel  nut  of  the  east.  According  to  Lin- 
neus,  tobacco  was  known  in  Europe  from  1560. 
It  was  brought  to  England  from  Tobago  in  the 
West  Indies,  or  Tobasco  in  Mexico,  by  Ralph 
Lane,  in  1586 ;  but  only  the  herb  for  smoking. 
Sir  Walter  Raleigh  is  said  to  have  first  intro- 
duced this  practice.  In  the  house  in  which  he 
lived  at  Islington,  are  his  arms  on  a  shield,  with 
a  tobacco  plant  on  the  top.  Smoking  has  con- 
sequently been  common  in  Europe  for  upwards 
of  two  centuries. 

Tobacco  is  a  powerful  narcotic  and  stimulant, 
especially  acting  on  the  stomach  and  intestines, 
proving  both  emetic  and  purgative,  and  in  large 
doses  extinguisliing  life.  The  essential  oil  i^h 
plied  to  a  wound  is  said  by  Redi  to  prove  as  ef- 
fectually fatal  as  the  bite  of  a  viper.  The  expe- 
riments of  Albinus  do  not  altogether  confirm 
this  however.  Tlie  oil  occasioned  vomiting  and 
death  when  given  to  pigeons.  To  those  persons 
not  accustomed  to  its  daily  use,  snuff  or  tobacco, 
taken  in  any  considerable  quantity,  produces 
nausea,  vomiting,  fainting  fits,  and  even  death. 
Habit,  however,  has  rendered  its  use  grateful  as 
a  stimulant,  both  to  the  savage  and  the  philoso- 
pher ;  and  the  longer  it  is  indulged  in,  the  more 
man  becomes  a  slave  to  its  temporary  soothing 
and  exhilarating  effects.  According  to  Du  Tour, 
not  less  than  a  hundred  volumes  have  been 
written  against  it,  of  which  a  German  has  pre- 
served the  titles.  Among  these  works  is  that  of 
James  I.  of  England,  who  violently  opposed  it. 
The  Grand  Duke  of  Moscow  forbade  its  entrance 
into  his  territory  under  pain  of  the  knout  for  the 
first  offence,  and  death  for  the  next.  The  em- 
peror of  the  Turks,  king  of  Persia,  and  Pope 
Urban  VIII.  issued  similar  prohibitions,  all  of 
which  were  as  ridiculous  as  those  which  attended 
the  first  introduction  of  coffee  or  Jesuit's  bark. 
At  present  all  the  sovereigns  of  Europe,  and 
most  of  those  of  other  parti  of  the  world,  derive 
a  considerable  part  of  their  revenue  from  to- 
bacco. 

This  plant  is  cultivated  in  Europe  as  far  north 
as  Sweden,  and  is  also  raised  in  China,  Japan, 
and  other  tropical  countries.  The  common  to- 
liacco  is  the  kind  principally  cultivated.  The 
rustica  is  reckoned  a  hardier  sort  for  the  climate 
of  Europe.  It  has  been  cultivated  in  various 
parts  of  Britain ;  but  is  prohibited,  partly  to  en- 
courage the  American  trade,  and  partly  because 
it  is  deemed  a  too  exhausting  crop  for  the  soil. 
In  Germany,  most  families  who  have  gardens 
raise  the  t,  rtistica  for  their  own  use;  but  as 
they  do  not  know  how  to  manufacture  it  into 
t^nuff  or  chewing  tobacco,  it  b  not  much  valued. 

Ijong,  in  his  history  of  Jamaica,  describes  the 
manner  of  its  cultivation  thus:  When  a  regular 


plantation  of  tobacco  is  intended,  several  beds 
are  prepared,  well  turned  up  with  the  hoe.  The 
seed,  on  account  of  its  smallness,  is  mixed  witii 
ashes,  and  sown  upon  them  a  little  before  tiie 
rainy  season.  The  beds  are  then  nked  or 
trampled  with  the  feet,  to  make  the  seed  take 
the  sooner.  The  plant  appears  in  two  or  three 
weeks.  So  soon  as  they  have  acquired  foor 
leaves,  the  strongest  are  drawn  up  caiefdllv,aiid 
planted  in  the  tobacco  field  by  a  line,  at  the  dis- 
tance of  about  three  feet  from  each  plant;  this 
is  done  either  with  a  stick  or  with  the  finger. 
If  no  rain  fiills,  it  should  be  watered  two  or  three 
times,  to  make  it  strike  root.  Every  morning 
and  evening  the  plants  must  be  surveyed,  in 
order  to  destroy  a  worm  which  sometimes  in- 
vades the  bud.  When  they  are  grown  about 
four  or  five  inches  high,  they  are  to  be  deaied 
from  weeds  and  moulded  up ;  and  as  soon  as 
they  have  eight  or  nine  leaves,  and  are  ready 
to  put  forth  a  stalk,  the  top  is  nipped  off,  in 
order  to  make  the  leaves  longer  and  thicker. 
Afler  this  the  buds,  which  sprout  at  the  joints 
of  the  leaves,  are  all  plucked,  and  not  a  day  suf- 
fered to  pass  without  examining  the  leares,  to 
destroy  a  large  caterpillar  which  is  sometimes 
very  destructive  to  them.  When  they  are  fit 
for  cutting,  which  is  known  by  the  brittlenea 
of  the  leaves,  they  are  cut  with  a  knife  cloee  to 
the  ground;  and  after  being  left  to  lie  there 
some  little  time,  are  carried  to  the  drying  shed, 
or  house,  where  the  plants  are  hung  up  by  pain, 
upon  lines  or  ropes  stretched  across,  leaving  a 
space  between,  that  they  may  not  touch  one  an- 
other. In  this  state  they  remain  to  sweat  and 
dry.  When  they  become  perfiactly  dry,  the 
leaves  are  stripped  from  the  stalks  and  made  into 
small  bundles,  tied  with  another  leaf.  Th» 
bundles  are  laid  in  heaps,  and  covered  with 
blankets.  Care  is  taken  not  to  overheat  them; 
for  which  reason  the  heaps  are  laid  open  to  the 
air  from  time  to  time,  and  spread  out  This 
operation  is  repeated  till  no  more  heat  is  pe^ 
ceived  in  the  heaps,  and  the  tobacco  is  then 
stored  in  casks  for  exportation. 

In  the  manufiicture  of  tobacco  the  leaves  aw 
first  cleansed  of  any  earth  or  decayed  parts; 
next  they  are  gently  moistened  with  salt  and 
water,  or  water  in  which  salt,  along  with  other 
ingredients,  has  been  dissolved,  according  to  the 
taste  of  the  fabricator.  This  liquor  is  called  to- 
bacco sauce.  The  next  operation  is  to  ronove 
the  midrib  of  the  leaf;  then  the  leaves  are  mixed 
together,  in  order  to  render  the  quality  of  what- 
ever may  be  the  final  ^plication  equal;  n«t 
they  are  cut  into  pieces  with  a  fixed  knife,  and 
crisped  or  curled  before  a  fire.  The  succeeding 
operation  is  to  spin  them  into  cords,  or  twtft 
them  into  rolls,  by  winding  them  with  »  kind  o* 
mill  round  a  stick.  These  operations  are  all  per- 
formed by  the  grower;  and  in  this  state  of  rolls 
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tlie  artide  is  sent  from  America  to  other  conn- 
tnes,  wbeie  the  tobacconists  cut  it  into  chaff-like 
dttvds  by  a  madiine  like  a  straw  cutter,  to  be 
used  as  smoking  tobacco.  They  also  form  it  into 
small  oor&  for  chewing,  or  dry  and  grind  it  for 
the  Tsrious  kinds  of  snufis.  The  three  principal 
kinds  of  these  are  called  rappee,  Scotch  or  Span- 
ish, and  Uiirds.  The  first  is  only  granulated, 
the  second  is  reduced  to  a  very  fine  power,  and 
the  third  b  the  siftings  of  the  second  sort  The 
best  Haraimah  segara  are  made  from  thd  leaves 
of  a.  rqxmda.  The  Indians  of  the  rocky  moun- 
taiDS  of  North  America  prepare  their  tobacco 
fiom  the  fi.  gnadHvahis  and  n.  nana* 

The  moderate  use  of  tobacco,  like  that  of  the 
other  stimulants  used  by  man,  may  be  harmless, 
or  ev«i,  in  some  respects,  and  under  certain  cir- 
eamstances  of  climate,  &c.,  probably  beneficial. 
Its  inordiiiate  use,  however,  is  followed  by  those 
symptoms  which  characterize  the  action  of  all 
naitotics  on  the  human  body,  such  as  loss  of 
tone  of  the  digestive  oigans,  debility  of  the  ner- 
vous system,  and  the  diseases  and  premature  de- 
cay consequent  on  such.  A  pallid  countenance, 
indigestion,  and  not  unfrequently  impaired  vi- 
sion and  loss  of  mght,  follow  an  undue  use  of 
this  herb  in  whatever  way  it  is  taken. 


CHAP.  XLI. 

PLA5T8  CSKD  FOB  CLOTHING,  CORDAOB,  ^C. — ^FLAX, 
HSCP,  COTTON,  NEW  ZEALAND  FLAX,  &C. 

Havino  in  the  preceding  chapters  treated  of 
those  vegetable  substances  used  for  the  food  of 
man,  we  now  proceed  to  describe  those  which 
an  employed  for  clothing  and  other  useful  pur- 
poses. 

Many  of  the  fibrous  parts  of  v^etables  possess 
considerable  tenacity,  especially  the  inner  bark 
or  true  liber;  and  accordingly  we  find,  that, 
;  rude  nations,  the  prepared  bark  of  trees 
itttntes  their  chief  clothing.  In  more  ad- 
vanced states  of  society,  the  fibres  of  smaller 
plants  bleached,  and  wove  into  an  artificial  tex- 
tue,  form  more  comfortable  and  el^;ant  substi- 
tutes. In  the  South  sea  islands  the  natives  pre- 
pare for  themselves  robes  of  the  inner  bark  of 
trees,  having  first  beat  and  softened  the  fibre,  and 
then  sewed  the  strips  together,  so  as  to  form  a 
large  doak.  In  more  northern  dimes  the  bark 
of  the  birch  and  other  trees  are  also  occasionally 
need  along  with  the  skins  and  frirs  of  animals. 
If  we  endeavour  to  trace  the  first  origin  of  woven 
ganaents,  we  must  look  to  the  cradle  of  all  the 
arts  and  inventions  of  civilized  man — to  Pales- 
tine and  Egypt.  In  the  earliest  history  of  the 
Patriarchs  we  find  frequent  mention  made  of 
Iraen  garments.    Solomon  imported  flaxen  yam 


from  Egypt,  which  was  woven  by  his  people 
into  cloth ;  and  fine  linen  is  enumerated  among 
the  ornaments  df  the  temple  of  Jerusalem.  He- 
rodotus mentions  that  the  Greeks  also  derived 
their  linen  from  Egypt;  and  we  find  that  the 
mummies  of  that  singular  people  were  enveloped 
in  many  folds  of  linen  of  various  textures,  ac- 
cording to  the  rank  of  the  persons  embalmed ; 
some  of  those  envelopes  being  of  a  very  fine  tex- 
ture and  in  wonderful  preservation,  even  after  a 
lapse  of  many  thousand  years. 

Herodotus  also  mentions,  that,  in  the  temple 
of  Minerva  at  Lindus,  in  Rhodes,  there  was  kept 
a  linen  corslet  of  curious  workmanship,  which 
had  belonged  to  Amaas  king  of  Egypt,  who 
flourished  600  years  before  the  Christian  era. 
Each  thread  of  this  corslet  was  composed  of  360 
filaments,  and  it  was  ornamented  with  cotton 
and  gold. .  Pliny  mentions  that  in  his  time  a 
fragment  of  this  cloth  still  remained,  but  that 
the  curious  touch  of  numerous  visitors  had  re- 
duced it  to  a  mere  relic  At  the  commencement 
of  the  Christian  era,  the  use  of  linen  was  also 
well  known,  not  only  in  Egypt,  but  in  various 
parts  of  Europe.  Pliny  says,  that  the  flax  of 
Spain  surpassed  that  of  all  other  nations.  He 
gives  a  description  of  the  mode  of  raising  and 
preparing  flax;  and  it  is  singular  to  mark,  that 
it  diffors  little  firom  the  modem  practice.  The 
Romans  preferred  the  use  of  woollen  garments 
even  to  a  late  period  of  their  history ;  but  linen 
was  used  in  their  domestic  establishments,  and 
employed  in  making  the  sails  and  cordage  oi 
their  navy. 

Lint  (linum  usitatissimumj'y  from  the  Greek 
Unan,  and  Latin  linum.  Natural  fiimily,  caryo- 
pfyUeoe;  pentandria,pentaffyniaylAnimua,  This 
is  an  annual  slender  upright  plant,  with  fibrous 
stalks  about  the  thickness  of  a  crow  quill,  hol- 
low, composed  of  soft  woody  matter,  and  a  tough 
fibrous  rind.  The  leaves  are  alternate,  long, 
narrow,  of  a  greenish  gray.  At  the  height  oi 
two  and  a  half  feet  the  single  stem  divides  into 
several  footstalks,  in  which  are  the  flowers,  with 
delicate  blue  petals.  The  ovary  is  large,  globu- 
lar, divided  into  ten  ceUs,  each  cont^ing  a  seed 
of  an  oblong  form,  smooth,  shining,  and  unctu- 
ous to  the  feel,  containing  a  large  quantity  of 
oil  and  mucilage.  The  plant  thrives  best  in  rich 
land;  but  it  will  grow  on  almost  any  soil.  It 
impoverishes  the  ground  very  much,  and,  there- 
fore, should  never  be  sown  two  years  on  the 
same  place.  A  field  of  lint,  with  its  soft  silken 
foliage  and  its  delicate  blue  flowers,  forms  a  very 
beautiful  object ;  and  such  is  the  beauty  of  the 
blossom,  that  it  is  not  unfrequently  introduced 
as  a  garden  ornament. 

It  is  supposed  that  this  plant  was  introduced 
into  Britain  some  time  subsequent  to  the  Nor- 
man conquest,  as  it  is  not  enumerated  among  the 
tithable  articles  of  that  period.  It  was  not  till 
3  B 
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the  year  1175  that  flax  and  hemp  were,  hy  the 
council  of  Westminater,  included  among  the 
tithable  productions  from  whence  the  deigy  had 
their  dues. 

Notwithstanding  that  the  British  goyemment 
for  many  years  held  out  eveiy  encouragement 
for  the  cultivation  of  hoth  flax  and  hemp  in  this 
country,  its  production  has  rather  declined  than 
increased,  bideed,  it  was  found  hy  no  means  so 
profitable  a  crop  for  our  soils  as  many  other  sub- 
stances ;  and  as  it  could  readily  be  procured  from 
abroad  at  a  cheaper  rate,  we  now  wisely  depend 
upon  foreign  importation,  and  devote  our  fields 
to  more  suitable  and  less  scourging  crops;  yet 
in  some  of  the  counties  a  considerable  quantity 
is  still  raised,  both  in  the  north  of  England  and 
in  Scotland  and  Ireland. 

Russia,  Holland,  and  America,  supply  Britain 
with  flax  and  hemp  seed,  as  also  with  consider- 
able quantities  of  the  raw  products  of  them.  The 
flax  plant  seems  to  flourish  in  all  varieties  of  cli- 
mate, in  cold,  in  temperate,  and  in  torrid  re- 
gions. One  species  y  idds  its  products  to  Europe, 
North  and  South  America,  Africa,  and  Asia. 
The  Hindoos  cultivate  it  for  the  seed  and  the 
expressed  oil  alone,  rejecting  the  stalks  as  useless. 

There  are  numerous  species  of  this  plant.  The 
perennial  (L  perennej  may  be  cultivated  for  the 
same  purposes  as  the  other.  It  has  several  strong 
upright  stalks,  rising  to  the  height  of  four  or 
five  feet.  The  leaves  are  small^  alternate,  nar- 
row, and  dark  green.  The  flowers  are  in  large 
clusters.  The  fibres  are  very  strong  and  tena- 
cious ;  but  do  not  bleach  so  white,  or  become  so 
soft  and  fine,  as  the  common  species. 

Although  flax  is  easy  of  growth,  its  quality 
depends  very  much  on  fitness  of  soil  and  situa- 
tion. Low  grounds,  and  those  which  have  re- 
ceived deposits  left  by  the  occasional  overflow- 
ing of  rivers,  or  where  water  is  found  not  very 
fax  from  the  sur&oe,  are  deemed  the  most  favour- 
able situations  for  its  culture.  It  is  attributed 
to  this  last  circumstance  that  Zealand  produces 
the  finest  flax  grown  in  Holland.  Preparatory 
to  the  cultivation  of  this  plant,  it  is  not  neces- 
sary that  the  ground  should  be  very  deeply  ftir- 
rowed  by  the  plough,  but  it  should  be  reduced 
to  a  fine  friable  mould  by  the  repeated  use  of 
the  harrow.  Two  or  three  bushels  of  seeds  are 
required  for  each  acre  of  ground,  if  scattered 
broad-cast;  but  half  the  quantity  will  produce  a 
better  crop  if  sown  in  drills.  Care  is  taken  to 
distribute  the  seed  evenly,  and  the  earth  is  then 
raked  or  lightiy  harrowed  over.  When  flax  is 
raised  to  be  manufiictured  into  cambric  and  fine 
lawns,  double  the  quantity  of  seed  is  sown  in  the 
same  space  of  ground — the  plants  growing  nearer 
to  each  other  have  a  greater  tendency  to  shoot 
up  in  long  slender  stalks;  and  as  the  same  num- 
ber of  fibres  are  usually  found  in  each  plant, 
these  will  be  of  course  finer  in  proportion. 


The  usual  time  for  sowing  the  seed  b  from  th€ 
middle  of  March  to  the  eod  of  April,  and  some- 
times May.  In  some  parts  of  the  south  of  Eu- 
rope the  cultivators  of  flax  sow  part  of  Umt  oop 
in  the  autumn.  This  is  perhi^  a  jadidoiis 
plan  in  low  latitudes ;  but  where  the  winter  is 
severe,  if  this  method  were  pursued,  the  tender 
shoots  would  be  in  danger  of  destmction  from 
the  fit>st.  The  pknt  blooms  in  June  or  July, 
and  is  considered  ripe  and  fit  for  pulling  towtrds 
the  hitter  end  of  August.  When  the  cropgiovi 
short  and  branchy,  it  is  esteemed  more  YiloaUe 
for  seed  than  for  its  fibrous  bark,  and  then  it  is 
not  gathered  until  the  seeds  are  at  fall  mstority. 
But  if  the  stalks  grow  straight  and  long,  then  all 
care  of  the  seed  becomes  a  secondary  condden- 
tion,  and  the  flax  u  pulled  at  the  most  fevonnUe 
period  for  obtaining  good  fibres.  Ezperienoa 
has  shown  that  when  the  bloom  has  just  Men, 
when  the  stalks  begin  to  turn  yellow,  and  before 
the  leaves  &11,  the  fibres  are  softer  and  stronger 
than  if  left  standing  until  the  seed  is  qoite  ma- 
tured. 

It  has  been  found  from  experience,  that  mort 
seeds,  though  not  quite  mature  when  gathered, 
ripen  sufficientiy  after  being  plucked,  profided 
they  be  not  detached  until  dry  from  the  parent 
plant;  all  the  sap  which  this  oontauis contri- 
buting towards  fiuther  nourishing  and  perfecting 
the  seed. 

The  Dutch  avail  themselves  of  this  £Ktwith 
regard  to  their  flax  crop.  After  pulling  the 
plants  they  stack  them.  The  seed  by  thb  means 
becomes  ripe,  while  the  fibres  are  collected  at  the 
most  fiivourable  period  of  their  growth.  They 
thus  obtain  both  of  the  valuable  products  from 
their  plants,  and  supply  their  leas  careful  neigh- 
bours with  the  seeds. 

The  plants  which  have  been  sown  thickly  v* 
liable,  if  left  without  support,  to  be  hud  by  the 
wind,  and  consequentiy  to  be  spoiled;  pronaon 
is  therefore  made  to  prevent  this  accident  Forked 
sticks,  a  foot  and  a  half  or  two  feet  high,  are 
fixed  in  the  ground  in  rows  three  or  fbnr  feet 
asunder.  Poles  firom  ten  to  fifteen  feet  in  length 
are  then  hiid  horizontally  on  the  sticks,  and  kwg 
branchy  brushwood  is  placed  across  theae  paral- 
lel rows  of  poles;  this  is  hiid  very  thick,  and  the 
vacancies  are  filled  up  with  smaller  brush.  Oik 
brushwood  is  never  employed  for  this  pnipo** 
as  it  is  found  to  tinge  the  flax.  Thus  the  whole 
forms  a  support  and  shelter  to  the  plants,  which, 
as  they  grow,  find  an  efiectual  prop  in  the  hang- 
ing brushwood.  Another  more  simple  and 
equally  efficacious  plan  is  pursued  by  some  cul- 
tivators. Small  ropes  are  extended  hoth  acroes 
and  along  the  fields,  intersecting  at  right  angles, 
and  fastened  at  their  points  of  intersection;  the 
whole  is  propped  up  by  stakes  fixed  in  the 
ground,  and  forms  a  kind  of  netting. 

After  the  plants  have  been  pulled  food  aorte<}, 
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they  an  dther  kid  ryegularlj  across  the  field  in 
{  Kiftdfala,  laised  a  little  aslant,  or  are  tied  loosely 
!  in  sheaTes,  and  set  upright  upon  their  roots, 
i  The  general  pnedoe  is  to  leave  the  phints  in  the 
fidd  twelve  or  fourteen  days  after  they  have  heen 
gathered  in  order  to  dry  them.  This  method 
does  not  meet  the  approbation  of  intelligent  cul- 
ttTBtor%  who  consider  it  most  judicious  to  dis- 
peoee  with  the  drying  altogether.  In  some  parts 
ef  FnDoe  it  is  the  custom  to  lay  the  flax  on  the 
gmund  for  only  a  day  or  two.  In  Yorkshire  the 
diesTcs  are  immediately  taken  to  the  watering 
place.  Flax  intended  for  cambric  is  never  so 
much  driedy  previously  to  watering,  as  that  which 
IB  employed  in  the  making  of  lawn,  lace,  or 
thnad. 

An  experienced  flax  raiser  is  careful  to  sort  his 
piants  after  pulling  them,  putting  together  those 
<»ly  which  are  of  the  same  size  and  quality,  as 
esdi  kind  requires  a  different  treatment  in  the 
lobsequent  preparation. 

The  first  operation  which  flax  undeigoes  is 
called  rippling,  and  this  can  be  performed  equally 
wtll  whether  the  plants  be  green  or  dry.  This 
is  done  to  free  the  stalk  part  from  the  leaves  and 
aeed-pods  called  bolls. 

The  ripple  is  a  kind  of  comb,  confflsting  of  six, 
eight,  or  ten  long  triangular  teeth,  set  in  a  nar- 
row piece  of  wood,  so  that  thdr  bases  nearly 
touch  each  other.  This  being  firmly  fixed  on  a 
beam  of  wood,  two  persons  sit,  one  at  each  end, 
sad  taking  up  the  handfuls  of  flax,  draw  them 
repeatedly  through  the  ripple;  in  a  very  short 
time  each  handful  is  by  this  means  entirely  di- 
vested of  all  its  leaves  and  pods. 

If  the  seed  of  the  plants  under  operation  is  to 
be  preserved,  a  large  doth  is  spread  on  the  ground 
to  receive  the  pods  as  they  Ml ;  these  are  then 
spcead  out  in  the  sun,  and  when  dry  and  hard 
the  seeds  are  carefully  sifted  and  winnowed  from 
the  hnak.  Those  which  separate  spontaneously 
are  reserved  for  sowing.  The  second  and  infe- 
rior sort  is  extensively  used  in  the  arts,  and  is 
known  under  the  name  of  lintseed  or  linseed, 
from  which  linseed  oil  is  obtuned. 

The  delicate  fibres  of  flax  intended  for  cambric 
would  be  injured  by  the  use  of  the  ripple,  and 
therefore  the  stalks  are  in  that  case  divested  of 
their  seed,  pods^  and  leaves,  either  by  beating 
them  with  a  wooden  mallet,  or  by  cutting  them 
off  with  a  wooden  knife. 

The  flax,  after  being  rippled,  is  placed  in  wa- 
ter to  dissolve  the  gummy  sap,  by  which  the 
bark  adheres  to  the  ligneous  stalk;  to  cause  ma- 
ceration, by  promoting  a  slight  fermentation  of 
those  parts  which  are  not  fibrous,  and  conse- 
quently to  promote  the  more  easy  disengagement 
of  the  useful  firom  the  useless  portion.  This  is 
called  water-retting,  A  diflerence  of  opinion 
exists  as  to  the  superior  efficacy  of  a  running 
•tnam  or  a  standing  pool  for  the  purpose.    It  is 


said  that  a  running  stream  wastes  the  flax,  while 
on  the  other  hand  it  gives  to  it  a  greater  degree 
of  whiteness. 

Hemp  and  flax  impart  somewhat  of  a  poison- 
ous quiJity  to  the  water  in  which  they  are  im- 
mersed. It  was  for  a  long  time  asserted,  that  if 
there  were  any  fish  in  the  water  they  quickly 
died;  and  if  cattle  were  allowed  to  drink  of  it, 
the  draught  proved  fotaL  This  may  be  the  case 
where  a  very  great  quantity  is  soaked  in  a  small 
pool;  but  where  the  volume  of  water  employed 
is  at  all  considerable,  no  such  effects  are  produced. 
The  exhalations  proceeding  from  hemp  and  flax, 
when  under  maceration,  are  indeed  very  noisome. 
The  great  quantity  of  hemp  soaked  every  sum- 
mer in  the  lake  of  Agnano,  in  the  south  of  Italy, 
b  even  said  to  increase  the  malaria  of  the  imme- 
diate neighbourhood;  but  it  has  never  been 
known  to  poison  the  fish  or  the  frogs,  or  any 
other  animal  drinking  of  that  water.  An  act 
was  passed  in  the  reign  of  Henry  VIII.  forbid- 
ding the  watering  of  flax  and  hemp  in  any  river 
or  common  pond,  and  this  act  still  continues  in 
force.  Canals  are  therefore  generally  dug  for 
the  purpose.  A  canal  of  four  feet  in  depth,  forty 
feet  long,  and  six  broad,  is  found  of  sufficient 
extent  to  water  the  plants  produced  in  one  acre. 

The  bundles  of  flax  are  placed  in  regular  layers 
in  the  pond,  and  loaded  with  laige  pieces  of 
wood  until  the  whole  is  immersed  in  water.  Ten 
days  is  about  the  usual  period  of  their  remaining 
in  this  situation,  but  sometimes  a  fortnight  is 
required.  The  proper  time  depends  on  various 
circumstances.  The  state  in  which  the  flax  was 
pulled,  whether  green  or  approaching  to  matu- 
rity; the  quality  and  temperature  of  the  water, 
all  have  an  effect  on  the  length  of  time  required 
for  watering.  It  can  only  be  known  by  trial 
when  this  operation  is  completed.  If  the  flax 
feels  soft  to  the  touch,  and  if  the  rind  separates 
easily  from  the  stem,  it  having  become  brittle, 
then  all  that  was  required  from  the  action  of  the 
water  has  been  accomplished;  the  plants  are  con- 
sequently removed,  spread  thinly  on  heath  or  a 
stubble  field,  and  turned  about  once  a  week  until 
completely  dry.  In  this  manner  of  steeping,  the 
flax  soon  gives  to  the  water  an  inky  tinge,  and 
imbibes  it  agtdn  so  strongly  that  much  labour  is 
required  in  its  bleaching,  and  therefore  many 
plana  have  firom  time  to  time  been  proposed  to 
obviate  this  objection.  It  has  been  recommended, 
as  a  much  better  method,  to  subject  the  flax  to 
the  action  of  boiling  water,  or  even  to  boil  it  for 
an  hour  or  more,  by  which  every  advantage 
would  be  obtained  of  macerating  the  reed  or 
boon^  and  separating  the  juices,  while  the  bad  ef- 
fects attending  long  immersion  in  stagnant  pools 
would  be  avoided. 

The  water-retting  for  very  fine  flax  is  more 
carefully  performed;  and  in  this  process  the  ad- 
vantages of  running  and  still  water  are  endea- 
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▼onred  to  be  combined.  The  pit  into  wbidi  the 
water  is  introduced  for  thispurpoee  is  made  three 
or  four  months  before  it  is  wanted.  A  pure  stream 
from  a  soft  spring,  or  where  a  small  rivulet  is 
always  gently  running  through;  the  pit  baring 
only  two  small  apertures  at  opposite  sides  for 
the  ingress  and  egress  of  the  water.  This  recep- 
tacle should  be  about  five  feet  deep,  narrow,  and 
of  a  length  proportionate  to  the  quantity  of  flax 
under  process.  Poles  with  hooks  attached  to 
them  are  driven  in  along  the  sides,  the  hooks 
being  rather  below  th'e  surface  of  the  water;  a 
long  pole,  the  whole  length  of  the  pit^  is  fixed 
into  tiiese  hooks.  The  flax  is  then  made  into 
narrow  bundles  of  about  two  and  a  half  feet  long 
and  four  feet  high,  and  these  being  wrapped  in 
straw,  are  immersed  in  the  water,  where  they 
are  kept  securely  by  means  of  horizontal  cross 
poles,  which  are  then  introduced  between  the 
long  pole  and  the  hooks. 

Some  cultivators  do  not  steep  the  flax  in  wa- 
ter, but  only  spread  it  on  the  surface  of  grass 
ground,  exposed  to  the  air  and  moisture,  which 
is  called  deuM'eUing, 

As  the  fibre  gains  nothing,  however,  by  ma- 
ceration in  water,  it  has  been  proposed,  in  order 
to  shorten  and  simplify  the  process  of  separation 
from  the  woody  parts,  to  omit  the  process  of 
steeping  entirely,  and  simply  to  dry  and  stack 
the  lint  when  taken  from  the  field  as  a  crop  of 
com.  Afterwards,  by  machinery,  the  capsules 
are  separated,  and  the  fibre  detached.  In  this 
way  there  is  less  loss  of  seed,  and  less  demand 
for  labour  at  a  busy  season.  The  fibre  has 
also  all  its  original  strength,  part  of  which  must 
be  lost  by  the  process  of  maceration ;  and  the 
bleaching  and  clearing  it  of  all  colouring  and 
mucilage  must  be  an  easier  process  from  the  di- 
minished bulk  of  the  material.  Two  patents 
have  been  taken  out  for  this  process,  one  in  1810, 
and  the  other  by  Messrs.  Hill  and  Bundy,  in 
1817,  the  latter  of  whom  also  invented  an  inge- 
nious machine  for  the  purpose.  This  process, 
however,  has  not  yet  come  into  general  use.  On 
the  first  trials  it  was  found  that  the  flax  proved 
too  harsh  and  rough  for  the  purpose  of  manufac- 
tures ;  and  this  objection  does  not  seem  to  have 
been  hitherto  obviated. 

For  many  ages  it  was  the  universal  practice  to 
separate  the  flax  from  the  useless  parts  by  hand- 
machinery,  either  by  beating  with  mallets,  or  by 
the  use  of  an  instrument  called  a  break.  Even 
now,  in  those  countries  where  flax  is  most  cul- 
tivated, the  hand-break  is  still  used. 

This  instrument  is  a  block  of  wood,  about  seven 
or  eight  feet  in  length,  and  seven  or  eight  inches 
in  breadth  and  thickness.  Deep  grooves  are 
made  in  the  wood,  extending  through  its  whole 
length,  about  an  inch  wide  at  bottom,  and  in- 
creasing in  width  in  such  a  manner  that  the  di- 
visions thus  formed  may  present  rather  sharp 


edges  on  the  snr&ce.  Over  this  block  of  wood 
another  block  is  fitted,  one  end  of  it  being  made 
fast  by  means  of  a  hinge,  and  the  other  shaped 
into  a  handle.  This  upper  blodc  has  two  longi- 
tudinal edges,  so  sh^ed  as  to  enter  and  fit  into 
the  corresponding  grooves  of  the  under  part  of 
the  machine. 

The  person  who  is  to  perform  the  opentioB  of 
breaking  takes  a  quantity  in  his  lefl  hand,  while 
with  his  right  hand  he  holds  the  handle  of  the 
upper  jaw  of  the  break.  The  flax  being  pat 
between  the  upper  and  under  part,  the  former  is 
raised  up  and  let  down  several  times  with  all  the 
force  of  the  operator ;  this  breaks  the  reed  with- 
out injuring  the  fibres  which  surround  it,  and  at 
the  same  time  efiectually  separates  these  fiom 
the  cellular  texture  which  united  them,  and 
which  together  with  them  formed  the  bark.  By 
putting  the  flax  between  the  two  jaws  the 
bruised  refuse  is  partially  separated  from  the 
fibres. 

Some  of  the  smaller  particles  still  remain  en- 
tangled among  the  flax ;  to  get  rid  of  these,  an- 
other operation  is  required  which  is  called  tatA- 
ing.  The  KUtch^  the  instrument  used  for  this 
purpose,  is  merely  a  kind  of  long  wooden  bat; 
and  the  scutching-frame  is  an  upright  board, 
listened  to  a  horizontal  piece,  which  latter  forms 
the  foot-board.  In  the  upright  piece  a  semi- 
circular incision  is  made,  on  which  the  workman 
places  the  flax,  which  he  holds  in  one  hand, 
while  with  the  other  he  strikes  it  with  the  scutch; 
after  giving  it  several  strokes,  he  shakes  it,  re- 
places it  on  the  board,  and  continues  striking 
till  it  is  sufficiently  clean,  and  the  fibres  appear 
tolerably  straight.  The  qualification  of  a  good 
scutcher  is  to  make  as  little  waste  as  possibk, 
while  he  perfectly  cleanses  the  flax. 

This  manner  of  breaking  and  scutching  the 
flax  is  very  tedious  and  laborious.  About  ser- 
enty  years  ago  a  more  expeditious  method  was 
invented  in  Scotland,  and  it  has  been  found  so 
advantageous,  that  the  hand-break  and  scutcher 
are  now  seldom  used  in  this  country.  The  in- 
vention consists  of  a  mill,  having  three  indented 
cylinders  placed  in  contact,  and  one  above  the 
other.  The  middle  cylinder,  by  means  of  a  wi- 
ter- wheel,  or  other  motive  power,  is  made  to 
revolve  with  a  quick  motion,  which  is  impariw 
to  the  other  two  through  the  intervention  rf 
cogs.  The  stalks  are  introduced  betwwm  the 
upper  and  middle  cylinders,  a  curved  surfece  be- 
hind causes  the  flax  to  return  again  betweaithe 
middle  and  lower  cylinder,  and  this  operation  is 
continued  till  the  loon  is  completely  brohn. 
The  upper  and  under  rollers  are  pressed  against 
the  middle  one  by  means  of  weights. 

The  boon  being  now  thoroughly  broken,  tto 
fibres  are  freed  from  it  likewise  by  means  of  A» 
same  mill,  which  gives  motion  to  four  armspiO' 
jecting  from  a  horizontal  axle,  and  so  arranged 
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as  to  strike  in  a  slanting  direction  on  the  flax, 
imitatiiig  as  much  as  poesible  the  action  of  the 
hmd-ecntcher. 

It  is  eridait  that  this  process  cannot  wholly 
free  the  fibrous  parts  from  the  smaller  pieces  of 
the  reed,  or  from  the  gummy  substance  which 
still  adheres  to  the  filaments.  To  e£Pect  the  en- 
tire cBsengagement  of  all  extraneous  matter,  and 
to  disentangle  the  fibres  from  between  them- 
mItcsj  recourse  is  had  to  another  operation  called 

The  heckle  is  a  square  frame  of  hard  wood, 
stodded  with  rows  of  sharp-pointed  iron  pins, 
about  four  inches  in  length,  half  an  inch  in  cir- 
cTonfeiuice  and  an  inch  apart  from  each  other. 
The  teeth  are  set  in  rows,  disposed  in  a  quincunx 
order.  By  this  arrangement  they  more  effectu- 
ally diTide  the  flax  than  if  they  were  placed 
sqnaie;  the  teeth  in  that  case  would  scarcely 
produce  a  better  efl^Bct  than  a  single  row.  Coarse 
or  fine  heckles  are  employed  according  to  the 
quality  of  the  flax ;  a  coarse  one  is  generally  first 
Qsed  to  disentangle  the  filaments,  and  then  a 
finer  one  gives  to  them  the  last  degree  of  pre- 
paration. 

The  heckle  is  firmly  fixed  to  a  bench  before 
the  workman,  who,  grasping  a  handful  of  flax 
in  the  middle,  draws  first  one  side  and  then  the 
other  through  the  teeth,  till  the  whole  is  fr*eed 
from  all  extraneous  matter,  and  presents  a  series 
of  smooth  distinct  frlaments.  Though  this  ope- 
ntioD  IS  apparently  so  simple,  much  practice  and 
ikiD  are  required  to  perform  it  with  little  waste, 
«nd  to  produce  even  and  continuous  fibres. 

Flax  for  cambric  and  fine  lawn  is  dressed  in  a 
more  delicate  manner.  After  only  slightly  un- 
^ttgoing  the  process  of  scutching,  it  is  not  then 
consigiied  to  the  teeth  of  the  heckle,  but  b  merely 
senped  and  cleansed  with  a  blunt  knife,  on  a 
»ft  skin  of  leather ;  thence  it  is  carried  to  the 
pinner,  who,  with  a  brush  made  for  the  pur- 
pose, dresses  each  parcel  previously  to  spinning 
it 

An  account  was  publbhed  some  years  ago,  in 
Sweden,  of  a  method  used  in  preparing  flax  so  as 
to  superadd  all  the  finer  qualities  of  cotton  to 
tW  of  linen  fibres.  The  plants  were  boiled 
for  many  hours  in  a  mixture  of  sea- water,  birch 
Mhes,  and  quicklime ;  then  washed  in  the  sea, 
and  being  subsequently  rubbed  and  cleansed  with 
»ap,  were  laid  out  to  bleach.  By  this  process 
^ flax  lost  one-half  of  its  weight;  but  it  is 
«id  that  its  superior  quality  more  than  oompen- 
**«d  for  the  deficiency  in  quantity. 

B«rthollet  likewise  made  experiments  in 
bleaching  flax,  and  succeeded  in  giving  to  its 
nbres  the  whiteness  and  softness  of  cotton.  He 
objected  it  to  the  action  of  chlorine,  which  in- 
^  bleached  it  effectually,  but  at  the  same  time 
>njared  its  fibre ;  and  although  a  thread  was  pro- 
duced from  it  of  considerable  tenacity,  yet  this 


was  a  most  troublesome  operation,  in  consequence 
of  the  shortness  of  staple. 

It  was  found  that  this  chemical  bleaching  pro- 
cess had  the  remarkable  property  of  reducing  the 
finest  flax  and  the  coarsest  hemp  alike  to  one 
uniform  fineness  of  fibre  and  colour,  and  that 
even  the  refuse  from  rope- walks  might  thus  be 
made  into  a  substance  valuable  in  the  arts. 

The  produce  firom  the  flax  plant  is  extremely 
uncertain  in  quantity.  It  is  affected  by  differ- 
ence of  soil  and  season,  as  well  as  by  the  degree 
of  carefulness  bestowed  on  its  cultivation  and 
preparation ;  these  different  circumstances  caus- 
ing a  variation  of  from  280  to  980  lbs.  per  acre; 
but  the  average  crop  in  the  saine  area  may  be 
estimated  at  560  to  700  lbs.  of  clean  fibre  avail- 
able for  spinning  and  weaving. 

The  quantity  of  seed  produced  from  an  acre  of 
ground  averages  from  six  to  eight  bushels;  some- 
times, however,  an  acre  yields  ten  or  twelve 
bushels. 

The  Cotton  Plant  (gossypium).  Natural 
family  ma/vacMT/  monodelphia^polycMchiay  Lin- 
neus.  There  are  several  distinct  species  of  cot- 
ton plants,  and  a  great  many  varieties.  Some 
are  herbaceous  annuals,  otliers  shrubs  of  three  or 
four  feet  in  height-,  and  others  again  reach  the 
size  of  trees  of  fifteen  to  twenty  feet  in  height. 
The  stems  are  smooth  or  hairy;  leaves  either 
three  or  five  lobed,  vine-shaped,  cordate,  blunt, 
or  hinceolate.  The  blossom  is  large,  with  yel- 
low or  white  petals,  and  a  purplish  centre;  and 
to  this  succeeds  an  acuminated  pod,  which,  on 
coming  to  maturity,  bursts,  and  displays  a  pro- 
fusion of  white  or  yellowish  down  that  forms 
the  cotton  of  commerce.  In  the  centre  of  this 
down  are  contained  the  seeds,  varying  in  num- 
ber from  ten  to  thirty,  according  to  the  species, 
of  a  dark  brown  colour,  and  of  an  oleaginous  na- 
ture. 

The  early  history  of  the  cotton  plant  is  in- 
volved in  obscurity,  nor  can  we  now  ascertain 
in  what  region  of  the  globe  it  was  first  cultivated 
and  applied  to  purposes  of  domestic  use.  Hero- 
dotus, who  had  travelled  into  Egypt,  and  was 
familiar  with  its  productions,  does  not  describe 
the  cotton  plant  as  existing  there,  but  gives  some 
obscure  hints  of  such  a  plant  being  in  use  in 
India.  The  inhabitants  of  India,  says  he,  pos- 
sess a  kind  of  plant  which,  instead  of  fruit,  pro- 
duces wool  of  a  finer  and  better  quality  than 
that  of  sheep ;  of  this  the  natives  make  their 
clothes.  When  describing  the  corslet  of  Amasis, 
he  accordingly  designates  cotton  under  the  name 
of  tree- wool,  a  combination  of  terms  which  the 
Germans  use  for  the  same  substance  at  this 
day.  His  particularly  detailing  the  linen  gar- 
ments of  the  Egyptians,  and  their  mode  of  weav- 
ing linen  doth,  as  differing  from  that  of  the 
Greeks,  while  he  omits  all  mention  of  the  manu- 
facture of  cotton  garments,  would  lead  us  to  sup- 


Digitized  by 


Google 


406 


HISTORY  OP  THE  TEGETABLE  KINGDOM. 


pose  that  this  latter — the  cotton  plant,  was  un- 
known to  the  Egyptians ;  and  that  if  they  pos- 
sessed cotton  cloth  at  all,  it  was  imported  from 
India.  The  ahsence  of  all  appearance  of  cotton 
amid  the  profusion  of  linen  cloths  which  enve- 
lope their  mummies,  would  also  confirm  the  sup- 
position, that,  if  not  unknown,  at  least  cotton 
cloth  was  extremely  rare  among  them. 

Pliny,  however,  in  his  work  on  Natural  His- 
tory, descrihes  the  cotton  plant  as  a  small  shruh 
growing  in  Upper  Egypt,  called  by  some  xgflon^ 
and  by  others  gossypiwn^  the  seeds  of  which  are 
surrounded  by  a  soft  downy  substance  of  a  dazz- 
ling whiteness,  and  which  is  manu&ctured  into 
a  cloth  much  esteemed  by  the  Egyptian  priests. 
This  was  five  centuries  after  the  time  in  which 
Herodotus  wrote,  and  during  this  period  the 
plant  may  have  become  more  common. 

In  the  preeept  day  the  cotton  plant  is  culti- 
vated to  a  considerable  extent  in  the  Levant. 
From  Pliny's  account  it  would  not  appear  that 
cotton  was  much  used  at  Rome,  even  in  the  first 
century  of  the  Christian  era,  nor  for  many  cen- 
turies afterwards  was  its  use  introduced  into 
Europe.  But  in  the  ninth  century  the  Arabians, 
who  were  then  in  possession  of  B^pt,  appear  to 
have  used  cotton  doth  for  their  ordinary  gar- 
ments ;  fi)r  one  of  the  first  remarks  of  two  Ara- 
bian travellers,  who  went  to  China  at  that  pe- 
riod, was,  that  the  Chinese,  instead  of  wearing 
cotton  as  they  and  their  countrymen  did,  chiefly 
used  silk  stufls. 

It  is  probable,  then,  that  the  cotton  plant  first 
came  from  Persia  to  Egypt,  from  thence  it  spread 
into  Asia  Minor,  and  latterly  to  the  islands  of  the 
Archipelago.  In  the  time  of  Toumefort,  who 
visited  these  islands,  Milo  was  celebrated  for  its 
cotton.  The  cotton  now  nused  in  small  quan- 
tity in  the  Cydades  possesses  that  dazzling 
whiteness  which  Pliny  describes  as  the  property 
of  the  Egyptian  cotton. 

It  is  a  question  not  now  easily  solved,  whether 
the  cotton  plant  was  originally  a  native  of  the 
West  India  islands  and  the  continent  of  America. 
It  is  said  that  a  species  of  cotton  is  found  grow- 
ing wild  in  some  parts  of  America,  distinct  from 
that  which  the  European  settlers  introduced 
frt)m  the  old  world ;  and  it  is  also  affirmed  that 
the  Mexicans,  when  first  discovered,  wore  cot- 
ton garments  stdned  with  most  vivid  and  bril- 
liant colours,  an  art  practised  by  the  Aztecs, 
but  which  is  now  entirely  lost.  There  can  be 
no  doubt,  however,  but  that  the  colonists  who 
took  possession  of  the  southern  states  of  North 
America,  disr^;arding  the  native  productions  of 
the  soil,  introduced  the  cotton  plant  from  Smyr- 
na at  an  early  period  of  their  settlement,  and 
its  culture  has  continued  and  greatly  extended 
ever  since.  In  Georgia  the  most  abundant  crops 
are  annually  produced  of  very  superior  cotton, 
known  for  the  length  and  fineness  of  its  fibre. 


According  to  Humboldt,  the  cultivation  of  the 
cotton  plant  in  the  United  States  has  inoeased 
in  a  prodigious  ratio,  and  the  production  of  cot- 
ton continues  to  be  an  object  with  the  Americans 
of  growing  importance.  '^  Sea  Island "  and 
^'  Upland"  cotton  are  the  terms  used  in  com- 
meroe  to  designate  the  cotton  which  comes  fimn 
Creoigia.  *^  These  hieroglyphics  in  the  Liverpool 
News,"  are  fiilly  explained  in  Captain  Basil 
Hall's  entertaining  narrative  of  his  travels  in 
North  America. 

Near  the  6eoi^g^  coast  are  several  small 
islands.  It  is  on  these  insular  spots  that  the 
finest  cotton  b  grown,  and  frx>m  these  it  takes 
its  name,  which,  however,  is  borrowed,  in  order 
to  daas  under  the  same  head  cotton  raised  at  va- 
rious places  on  the  main  coast,  and  also  in  the 
swampy  r^ons  bordering  on  most  of  the  great 
rivers.  That  which  grows  £Guther  from  the  sea, 
and  at  a  higher  level,  has  acquired  the  name  of 
upland  cotton,  and  is  of  inferior  quality. 

The  cotton  tree  is  cultivated  in  most  of  the 
West  India  islands ;  and  in  South  Ajnerica  this 
branch  of  agriculture  has  long  been  an  object  of 
attention.  Until  a  very  recent  period,  cotton 
formed  one  of  the  prindpal  artides  of  exporta- 
tion ^m  Demerara;  but  its  increased  and 
cheaper  production  in  many  other  countries  ha% 
notwithstanding  the  great  and  constantly  m- 
creasing  demand,  lowered  its  price  so  consider- 
ably, that  the  Demerara  planters  have  found  it 
more  to  their  advantage  gradually  to  convert 
their  cotton  into  sugar  plantations.  Much,  how- 
ever, is  still  grown  in  other  parts  of  Guiana,  and 
is  known  in  commerce  as  Demerara  cotton. 

Among  other  nations,  the  Egyptians  have, 
within  the  last  few  years,  enormously  increased 
the  production  of  this  article,  and  have  become 
formidable  rivals  to  other  cotton  cultivators.  A 
very  large  quantity  of  an  excellent  quality  is 
annually  exported  thence,  to  the  great  prejudice 
of  the  Smyrna  and  other  markets. 

In  1825  more  than  a  hundred  thousand  bags 
of  cotton  were  exported  from  E^ypt  to  Great 
Britain ;  and  although  the  supply  has  not  con- 
tinued so  excessive  as  in  that  year  of  exdtement 
and  speculation,  yet  the  importation  thence  sUli 
continues  much  beyond  that  from  the  whole 
West  India  islands.  In  the  same  year,  and  in 
1826  and  1827,  the  exports  of  Egyptian  cotton 
to  France,  entirely  through  the  port  of  Marseil- 
les, were  immense.  In  1828  and  1829  there  was 
a  glut.  The  immense  department  of  the  laza- 
retto of  Marseilles,  devoted  to  the  reception  of 
this  and  other  products  from  plague  countries, 
was  then  literally  crammed  with  Egyptian  cot- 
ton. 

The  cultivation  of  cotton  is  very  extcMi?elT 
pursued  in  China ;  and  in  the  time  of  Alexander 
the  Great  it  was  grown  and  spun  in  the  Penj-ab. 
This  valuable  indigenous  production  did  not  be- 
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eome  an  article  of  commerce  from  the  Indies  to 
Uiis  eoontiy  until  many  yean  after  the  British 
hid  poflsessed  their  widely-extending  eastern  ter- 
ritory. It  must  be  remembered^  however,  that 
ittteoedent  to  this  period,  thongh  the  Europeans 
did  not  import  raw  cotton  from  the  East  Indies, 
ihej  imported  a  vast  quantify  of  mnslins  and 
other  manqfactnred  cotton  stuffs,  which  were 
nperior  to  what  we  could  produce  until  we 
caDed  in  the  aid  of  machinery. 

When  the  enterprising  French  traveller  Ber- 
iii«r  was  in  Ilindostan  (about  the  year  1666), 
Bengal  was  the  mart  for  these  cotton  goods. 
**  There  is  in  Bengal,"  says  he,  **  such  a  quantity 
of  eotton  and  silks,  that  the  kingdom  may  be 
called  the  common  storehouse  for  those  two 
kinds  of  merchandize,  not  of  Hindostan  only, 
but  of  all  the  neighbouring  kingdoms,  and  even 
of  Eorope.  I  have  been  sometimes  amazed  at 
the  Tast  quantity  of  cotton  cloths  of  every  sort, 
fine  and  coarse,  white  and  coloured,  which  the 
Datch  alone  export  to  different  places,  especially 
to  Japan  and  Europe.  The  English,  the  Por- 
tagneae,  and  the  native  merchants,  deal  also  in 
these  articles  to  a  considerable  extent." 

The  first  importation  of  raw  cotton  from  the 
Eart  Indies  into  England  did  not  take  place  until 
the  year  17d8,  and  it  was  not  even  then  imported 
^y  the  chartered  company,  but  by  privileged 
oerdiants.  The  first  caigo  of  this  material 
wfaieh  was  brought  to  London  was  valued  in 
hidia  at  £10,000,  and  it  cleared  the  large  sum 
of  £50,000,  having  been  sold  at  2s.  2d.  per  lb. 
IHtring  the  following  year  the  price  fell  to  10<^.; 
aad  the  eotton  of  India  is  now  the  lowest  priced 
that  is  brought  to  the  English  market.  It  can 
«t  present  be  purchased  at  6|if.  to  7^.  per  lb., 
while  the  best  cotton  from  Greorgia  commands 
from  1#.  4^  to  1#.  6J.  per  lb.  Notwithstanding 
this  Teiy  low  price  of  East  India  cotton,  a  con- 
oderahle  quantity  is  still  annually  shipped  to  this 
omntiy,  where,  in  1832,  more  than  35,000,000 
Iba.  were  retained  for  home  consumption. 

During  the  late  war,  when  it  was  the  policy 
of  the  French  ruler  to  render  his  country  inde- 
pendent of  foreign  commerce,  efforts  were  made 
^y  him  to  introduce  the  cultivation  of  cotton 
into  Italy,  Corsica,  and  some  of  the  southern 
Pttta  of  France.  The  attempt  was  attended  by 
partial  success  as  long  as  other  supplies  were  cut 
<^;  hut  as  soon  as  the  cessation  of  warfiu^  hap- 
pily restored  freedom  to  commerce,  the  culture 
of  cotton  was  gradually  abandoned,  since  the 
product  obtained  could  not  at  all  compete  with 
that  of  foreign  growth,  as  regarded  either  price 
or  quality. 

The  part  of  Italy  where  the  cultivation  of  cot- 
ton was  most  successful  was  the  kingdom  of 
Naples,  particularly  in  that  fine  plain  which  ex- 
tends between  Mount  Vesuvius,  the  sea,  and  the 
Ti&te  mountains  by  Castellamare.    Here  a  new 


and  important  trade  was  created,  and  carried  on 
successfully  as  long  as  the  continental  system 
was  in  force,  chiefly  by  French  and  Swiss  mer- 
chants, who  had  establishments  for  the  purpose 
at  the  neighbouring  towns  of  La  Torre  dell'An- 
nunziata  and  La  Torre  del  Greco.  These  estab- 
lishments closed  with  the  coercive  system  that 
had  produced  them,  and  generally  to  the  ruin  of 
those  who  had  largely  engaged  in  them.  Some 
small  quantities  of  cotton  are  still  produced  there; 
but  of  late  years  it  has  only  been  used  in  the 
very  limited  manufactories  of  the  Neapolitan 
kingdom,  and  not  exported. 

An  eminent  spinner  of  Manchester,  in  the  year 
1824,  imported  a  small  quantity  of  this  Neapo- 
litan cotton  by  way  of  experiment.  The  defect, 
as  compared  with  the  American  cotton,  was  the 
shortness  of  its  fibres.  During  the  eruption  of 
Vesuvius  in  1822,  some  of  these  cotton  grounds 
suffered  much,  from  being  covered  to  the  depth 
of  twelve  or  fifteen  inches  by  a  dry  impalpable 
powder  ejected  by  the  volcano. 

The  Neapolitan  cotton  was  known  in  com- 
merce by  Uie  name  of  cotton  of  Castellamare. 
The  agriculturists  of  the  kingdom  had  also  be- 
gun to  cultivate  cotton  in  some  districts  of  Apu- 
lia, under  very  favourable  circumstances  of  soil 
and  climate,  but  had  made  no  great  progress 
when  the  system  of  Bonaparte  fell.  In  1824  all 
these  Apulian  cotton  grounds  bore  wheat  and 
Indian  com. 

About  the  commencement  of  the  present  cen- 
tury the  cultivation  of  the  cotton  plant  had  been 
introduced  with  success  into  the  southern  parts 
of  Spain,  by  Mr  Kirkpatrick,  while  acting  as 
consul  for  the  United  States  of  America  at  Ma- 
laga. The  environs  of  the  village  of  Churriana, 
at  the  foot  of  La  Sierra  de  Mijas,  which  before 
had  been  an  imcultivated  waste,  was  converted 
by  him  into  a  flourishing  cotton  plantation. 
Success  in  this  apparently  unpromising  situation 
caused  the  cultivation  of  the  plant  to  be  quickly 
extended  firom  Motril  to  Ahneira,  along  the  coast 
of  the  Mediterranean  sea ;  and  the  pursuit  has 
become  at  once  a  beneficial  employment  for  na- 
tive industry,  and  a  source  of  considerable  foreign 
commerce. 

When  the  French  armies  occupied  the  southern 
parts  of  Spain,  in  1810,  the  exportation  of  cot- 
ton was  so  considerable  as  to  lead  the  French 
government  to  suspect  that  the  whole  of  that 
which  went  under  the  name  of  Spanish  cotton 
was  not  the  produce  of  Spain.  Orders  were 
therefore  received  by  the  military  authorities  to 
institute  inquiries  concerning  the  cotton  planta- 
tions at  Malaga,  and  to  ascertain  the  quantity 
which  these  actually  furnished. 

Restricted  in  the  exportation  of  his  produce, 
the  indefatigable  Kirkpatrick  transferred  his 
energies  to  the  erection  of  spinning  foctories,  and 
3,000  workmen  were  soon  employed  in  a  village, 
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which  only  a  few  yean  before  had  been  a  mise- 
rable hamlet.  But  popular  commotionB)  and  the 
occupation  by  hostile  troops,  were  not  fevourable 
to  the  continued  prosperity  of  the  peaceful  arts ; 
and  so  soon  as  the  French  troops  had  evacuated 
this  part  of  Spain,  the  prejudiced  populace,  either 
instigated  by  a  blind  fury,  or  more  probably  in- 
cited by  the  agents  of  those  who  criminally  in- 
dulged in  political  animosities,  not  only  destroyed 
the  factories,  but  even  tore  up  the  cotton  plants, 
and  thus,  to  all  appearance,  entirely  dried  up  the 
source  of  prosperity  to  a  place  which  had  only 
existed  from  the  profitable  employment  fur- 
nished by  this  branch  of  industry. 

Notwithstanding,  however,  its  apparently  total 
destruction,  the  cultivation  of  cotton  had  been 
found  too  advantageous  to  be  altogether  aban- 
doned by  those  persons  who  had  formerly  pros- 
pered through  its  means ;  and  as  soon  as  the  op- 
portunity was  offered  by  returning  tranquillity, 
plantations  again  flourished  on  the  coast  of  Gra- 
nada, cotton  being  now  produced  in  abundance, 
and  of  excellent  quality,  at  Motril  and  through 
the  surrounding  country. 

The  Herhacwus  Cotton  PlaiU    (go88yp%um 
herbaceumj  is  the  only  species  cultivated  in  £u- 


mu 


a  Barb«do«s  Cotton ;  5  Horbaceout. 


rope,  and  is  the  kind  most  generally  cultivated 
in  other  countries  also.  It  is  an  annual  plant, 
and  grows  to  the  height  of  about  twenty  inches. 
The  stem  is  smooth ;  the  leaves  with  five  round 
lobes,  and  glandular  beneath.  The  flower  Is 
composed  of  large  yellow  petals,  with  a  purple 
centre.  The  pod  is  about  the  size  of  a  walnut ; 
and  when  mature  the  external  covering  bursts, 
and  displays  the  soft  downy  fibres  of  the  cotton. 
This  species  is  supposed  to  be  a  native  of  Persia, 
and  is  grown  extensively  throughout  Asia  Minor, 
some  parts  of  America,  and  in  the  Mediterranean 
islands.  In  the  Levant  it  is  sown,  in  well  pre- 
pared land,  in  March,  in  lines  about  three  feet 
apart,  and  the  patches  of  seeds  two  feet  distant 
in  the  lines.  The  plants  when  they  come  up 
are  thinned  out  to  two  or  three  in  one  place,  and 
the  earth  is  stirred  up  by  a  one-horse  plough,  or 


by  manual  labour  with  hoes,  and  inigaied  onoe 
or  twice  a  week  by  directing  the  water  along 


Cotton  Flower  and  Pod. 

the  furrows  between  the  rows.  The  flowering 
season  is  generally  over  about  the  middle  of  Sep- 
tember, and  then  the  ends  of  the  shoots  an 
picked  off  to  determine  the  sap  to  the  capsulea 
These  are  collected  by  the  hand  as  they  ripoi,  i 
tedious  process,  which  lasts  till  the  end  of  No- 
vember. The  cotton  is  then  separated  from  the 
seeds,  also  by  the  hand ;  the  former  b  packed  in 
bales  for  the  market ;  the  latter  are  bruised,  and 
an  oil  extracted  from  them.  In  the  Leyant  the 
seeds  are  also  used  as  food. 

The  Barbadoes,  or  Indian  Cotton  (g.  Berba- 
dense  J .  The  herbaceous  stem  rises  to  tiie  height 
of  ten  or  twelve  feet.  The  leaves  grow  upon 
long  hairy  foot-stalks,  and  are  divided  into  deep 
lobes,  the  lower  leaves  having  five,  and  the  upper 
generally  three  lobes.  Thia  plant  is  a  native  of 
India,  from  whence  it  was  transplanted  to  the 
West  India  islands,  where  H  is  extoiBTeljr 
raised. 

In  Barbadoes,  according  to  Mr  Long,  this  plant 
is  sown,  in  rows  about  five  feet  asunder,  at  the 
end  of  September,  or  the  beginning  of  October, 
at  first  but  slightly  covered,  but  after  the  plant 
springs  up,  the  root  is  well  moulded.  The  soil 
should  not  be  stiff  nor  shallow,  as  this  plant  ha» 
a  tap  root.  The  ground  is  then  hoed  fiwquently, 
and  kept  very  free  of  weeds,  until  the  young 
plants  rise  to  a  moderate  height.  It  grows  from 
four  to  six  feet  in  height,  and  produces  two  crops 
annually ;  the  first  in  eight  months  from  the 
time  of  sowing  the  seed;  the  second  within  four 
months  after  the  first,  and  the  produce  of  ach 
plant  is  reckoned  about  one  pound  weight  The 
branches  are  pruned  and  trimmed  after  the  first 
gathering ;  and  if  the  growth  is  over  luxuriant, 
pruning  should  be  practised  earlier.  Whengrttt 
part  of  the  pods  are  expanded,  the  wool  is  picW 
and  afterwards  cleaned  from  the  seeds  by  a  ma- 
chine called  a  gin,  composed  of  two  or  three 
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MDooUi  wooden  roUen,  of  about  an  inch  diame- 
ter, nnged  horizontalljr,  dose  and  parallel  to 
ctdi  other  in  a  frame ;  at  each  extremity  they 
are  toothed  or  channelled  longitudinally,  corre- 
ipondingone  with  the  other;  and  the  central 
roller  being  moved  with  a  treddle  or  foot-lathe, 
reeembUng  that  of  a  kni£&-grinder,  makes  the 
other  two  rerolve  in  contrary  directions.  The 
cotton  18  laid,  in  small  quantities  at  a  time,  upon 
these  rollers  whilst  they  are  in  motion,  and 
Rtdily  pressing  between  them,  drops  into  a  sack 
pkoed  underneath  to  receive  it,  leaving  the  seeds 
wbidi  are  too  large  to  pass  with  it  behind.  The 
cotton  thus  separated  from  the  seeds  is  afterwards 
hind-picked  and  cleansed  thoroughly  from  any 
little  particles  of  the  pods  or  other  substances 
which  may  be  adhering  to  it.  It  is  then  stowed 
in  laige  bags,  where  it  is  well  trod  down  that  it 
may  be  close  and  compact,  each  bag  containing 
900  lbs.  An  acre  may  be  expected  to  produce 
from  240  to  dOO  lbs.  of  cotton. 

Tk$  Tree  Cotton  (g.  arbareumj.  This,  as  the 
name  implies,  assumes  the  form  of  a  tree,  and 
reachea  the  height  of  fifteen  to  twenty  feet  if  left 
mpnined.  The  leaves  are  five-lobed,  spear- 
aihqied,  and  grow  on  hairy  petioles.  It  is  a  na- 
tare  of  India,  and  probably  the  same  as  seen  by 
Marco  Polo  at  Guizerat.  *'  Cotton,"  says  this 
oUerrant  traveller,  '^is  produced  here  in  large 
qoantitiea  from  a  tree  that  is  about  six  yards  in 
height,  and  bears  during  twenty  years ;  but  the 
cotton  taken  from  trees  of  that  age  is  not  adapted 
for  spinning,  but  only  for  quilting." 

Tk4  Ftn&-4eaoed  Cotton  (g,  vUi/oliumJ,  In 
this  species  the  leaves  resemble  those  of  the  vine. 
Thb  is  also  indigenous  to  the  East  Indies,  and  is 
the  kind  chiefly  cultivated  at  the  Mauritius. 

Tie  Hairy  Cotton  (g.  hirsutumj.  The  stalk 
is  herbaceous,  with  lateral  branches,  about  three 
feet  in  height,  and  covered  with  a  thick  down« 
The  upper  leaves  are  undivided  and  cordate;  the 
lower  divided  into  three  and  sometimes  five 
lobes,  and  covered  with  hair.  This  plant  is  bi- 
enntal,  and  in  warm  situations  even  perennial. 
It  is  said  to  be  indigenous  to  South  America,  and 
is  occasionally  grown  in  the  West  Indies. 

The  Spottedrbarked  Cotton  (g.  religioiumj. 
The  bark  and  petioles  of  this  shrub  are  spotted 
with  black ;  the  leaves  are  three  and  five  lobed. 
The  Sili  Cotton  Tree  (g.bombyaceita J.  This 
18  one  of  the  tallest  of  oriental  trees.  Its  stem 
is  of  a  reddish  colour,  and  hairy  or  prickly.  The 
Wares  are  palmate,  divided  into  five  lobes.  The 
flowers  are  first  white,  then  they  change  to  rose 
colour,  and  finally  become  red.  Lamarck  sup- 
poses this  tree  was  indigenous  to  the  lower  lati- 
tudes of  America.  The  wood  is  very  light,  and 
not  much  valued  except  for  the  construction  of 
ctnoes.  The  trunk  is  very  large,  and  when  hol- 
lowed out  makes  canoes  capable  of  containing 
from  fifteen  to  twenty  hogsheads  of  sugar,  of 


from  6  to  12  cwt.  each.  When  sawn  into  boards 
and  well  saturated  with  lime  water,  it  bears  ex- 
posure to  the  weather  for  many  years.  It  is  also 
formed  into  laths  for  roofe  and  other  domestic 
purposes  in  the  West  Indies.  The  seed  capsule 
contains  a  down  of  a  coarser  quality  than  the 
other  cottons. 

This  tree  is  cultivated  in  the  Mauritius,  where 
there  are  two  varieties,  one  producing  a  white, 
and  the  other  a  yellowish  brown  cotton.  A  cot- 
ton of  this  colour  is  also  cultivated  in  China,  and 
forms  the  cloth  called  Nankin. 

These  are  a  few  of  what  are  perhaps  distinct 
species.  The  varieties  of  the  cotton  plant  are, 
however,  exceedingly  numerous.  Dr  Rohr,  an 
extensive  cultivator  of  cotton  in  the  island  of 
St  Croix,  who  paid  much  attrition  to  the  sub- 
ject, enumerates  upwards  of  thirty  species ;  and 
Mr  Bennet,  a  cultivator  in  Tobago,  remarked 
more  than  one  hundred  varieties.  Dr  Rohr  con- 
siders the  difierent  forms  of  the  seeds  as  distinc- 
tive of  the  different  kinds  of  plants,  and  classi- 
fies them  accordingly.  Others  again  consider 
the  distinctive  difierence  to  reside  in  the  shape 
of  the  seed-pod,  the  number  of  its  divisions,  or 
the  manner  and  time  in  which  the  cotton  is  re- 
tained in  its  place  aft«r  the  bursting  of  the  pod ; 
while  others  believe  the  only  circumstances  wor- 
thy of  attention  in  the  classification  to  be  those 
which  regard  the  staple  or  fibre. 

Very  white  cotton  is  not  considered  the  best ; 
a  slightly  yellow  tinge,  when  not  the  effect  of 
accidental  moisture  or  of  an  inclement  season, 
is  indicative  of  greater  fineness. 

The  number  of  seeds  in  one  pod  vary  accord- 
ing to  the  different  species;  the  pods  of  some 
containing  only  ten  or  twelve  seeds,  others  as 
many  as  thirty ;  while  in  all  there  is  a  marked 
difference  in  colour,  shape,  and  size. 

The  shrub  which  grows  wild  in  many  parts  of 
the  West  Indies,  especially  in  low  and  marsh  y 
grounds,  has  a  rough  black  seed.  The  cotton  of 
this  is  in  colour  a  pale  red,  and  is  of  so  short  a 
fibre  that  it  cannot  be  spun ;  in  consequence,  it 
is  scarcely  worth  the  trouble  of  gathering,  and 
what  little  is  picked  up  is  used  for  stuffing  mat- 
tresses and  pillows.  Among  other  varieties,  the 
Brazil  and  the  Guiana  cottons  bear  the  same  kind 
of  seed  as  the  wild  species,  differing  slightly  in 
shi^;  these  are  both  nearly  alike  as  to  the 
qudity  of  their  produce.  The  Guiana  is,  after 
the  ** Sea  Island  cotton,"  the  most  esteemed  in 
Europe,  on  account  of  its  colour  and  fineness, 
and  the  length  and  strength  of  its  staple  and 
fibre ;  it  is  likewise  extremely  productive,  as  it 
furnishes  two  gatherings  in  the  year.  It  is  far- 
ther valuable,  as  the  seeds  of  this  kind  conglo- 
merate, or  adhere  firmly  to  each  other  in  the  pod, 
and  are  easily  separated  from  the  cotton.  This 
variety  requires  a  moist  soil,  such  as  generally 
predominates  in  Dutch  Guiana, 
3p 
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The  Indian  cotton  has  a  <Uurk  hrown  seed 
streaked  with  black ;  this  cotton  is  yeiy  white, 
and  finer  than  that  of  Guiana,  but  not  so  pro- 
dnctiye.  Six  other  yarieUes  bear  nearly  the 
same  description  of  seed,  among  which  is  the 
Siam,  so  noted  in  the  West  Indies  as  being 
nearly  equal  to  silk  in  beauty  and  fineness.  It 
is  of  a  brilliant  whiteness,  and  its  fibres  are  yery 
fine,  long,  and  elastic.  This  yariety  produces 
twice  in  the  year,  but  does  not  bear  a  great  quan- 
tity. It  is  not  much  cultiyated,  because  it  can- 
not be  cleansed  without  extreme  difficulty ;  the 
seed  being  entirely  coyered  with  a  kind  of  green 
moss  or  hair,  cannot  be  separated  firom  the  cot- 
ton by  any  machine,  and  not  eyen  by  the  hand 
without  much  labour  and  care. 

The  cotton  of  Cura^oa  and  that  of  St  Domingo 
haye  small  seeds,  the  surfiice  of  which  is  thinly 
coyered  with  a  few  short  hairs  or  a  thin  beard. 
This  kind  is  of  a  very  tolerable  quality. 

The  seeds  of  the  Jamaica  cotton  are  perfectly 
smooth,  but  so  brittle  as  to  break  in  the  process 
of  separating  them  firom  their  downy  enyelope. 
The  fibre  is  coarse  but  strong;  and  this  would 
be  considered  of  a  yery  useful  quality  if  it  could 
be  better  cleansed.  Little  or  scarcely  any  cotton 
is  at  present  grown  in  Jamaica  compared  to  the 
quantity  which  was  produced  there  a  few  years 
back ;  but  it  was  always  considered  as  one  of  the 
worst  cottons  in  the  English  market,  in  conse- 
quence of  the  planters'  persisting  in  the  cultiva- 
tion of  a  species  which  could  not,  without  hand 
labour,  be  properly  diyested  of  its  seed ;  it  was 
always  exported  mixed  with  pieces  of  these,  and 
was  therefore  known  by  the  technical  term  foiul 
cotton. 

Of  all  the  species  of  cotton  the  annual  herba- 
ceous plant  yields  the  most  valuable  produce. 
The  '^  Sea  Island  cotton,"  imported  into  England 
firom  Georgia,  bears  a  price  double  to  that  im- 
ported fix>m  any  other  country.  The  Persian 
cotton  has  long  been  celebrated  for  its  superior 
quality ;  and  the  concurrent  testimonies  of  many 
travellers  show,  that  where  this  species  is  culti- 
vated in  other  parts  of  the  globe  it  is  equally  ex- 
cellent. But  the  additional  labour  and  conse- 
quent expense  attendant  on  its  cultivation,  as 
well  as  its  not  being  equaUy  adapted  to  all  soils, 
afford  perhaps  sufficient  reasons  why  it  is  not 
more  generally  adopted.  This  species  is  culti- 
<yated  in  China,  but  not  in  sufficient  quantities 
for  the  home  consumption,  as  they  import  this 
article  laigely  fix>m  India. 

The  quantity  of  cotton  which  each  plant  yields 
is  as  various  as  its  quality.  Accordingly,  there 
are  scarcely  two  concurrent  opinions  to  be  col- 
lected on  this  subject.  The  average  produce  per 
English  acre  is  reckoned  by  difibrent  writers  at 
various  quantities,  vailing  fix>m  one  hundred 
and  fifty  to  two  hundred  and  seventy  pounds  of 
picked  cotton. 


The  cotton  plant  will  grow  in  most  ntustio&s 
and  soils,  and  is  cultivated  with  very  little  trouble 
or  expense.  According  to  Humboldt  the  lai^ger 
species,  which  attain  to  the  magnitude  of  tna, 
require  a  mean  annual  temperature  of  68°  Fahr.; 
the  shrubby  kind  may  be  cultivated  with  sik- 
cess  under  a  mean  temperature  of  60°  to  64*^ 
and  may  therefore  be  propagated  as  &r  as  kd- 
tude  ASf.  This  plant  is  indeed  cultivated  in  the 
neighbourhood  of  Astracan,  the  latitude  of  which 
is  46**.  Some  species  flourish  best  in  the  neigh- 
bourhood of  the  sea;  others  again  are  injured  by 
this  proximity.  Hie  Pemambuco  cotton,  which 
is  the  finest  in  Brazil,  is  of  the  latter  kind,  and 
the  planters  find  that  in  proportion  as  they  re- 
cede from  the  coast  ih»  quality  of  the  cotton  is 
improved;  they  are,  in  consequence,  eveiy  y«r 
penetrating  more  into  the  interior,  and  they 
always  obtain  a  ready  market  for  their  prodnce, 
as  the  dealers  follow  their  footsteps,  and  aettle 
where  they  settle. 

Open  situations  and  a  strong  soil  modeiatdy 
dry  and  warm  are  most  congenial  to  some  ^ 
cies,  while  others  thrive  better  in  a  moist  and 
deep  soil. 

In  selecting  seed  for  a  plantation,  therefore, 
care  should  be  used  to  adapt  it  to  the  soO  and 
situation  in  which  it  is  to  be  cultivated.  Prt- 
viously  to  sowing  them  the  seeds  should  be 
wholly  divested  of  every  particle  of  cotton  fibre, 
and  then  steeped  in  water  during  some  hows; 
they  are  afterwards  rolled  in  sand  or  any  light 
earth,  in  order  entirely  to  separate  them  finom 
each  other.  This  process  is  considered  wy 
much  to  accelerate  their  germination.  The  time 
for  sowing  in  the  West  Indies  isusoallyfrwn 
May  to  September,  both  months  inclusiTe.  The 
ground  is  well  prepared  and  manured,  and  then 
holes  are  made  some  inches  deep  and  ahout  three 
feet  apart  from  each  other.  Eight  or  ten  seeds 
are  generaUy  dropped  in  each  hole,  becanae  some 
of  them  are  liable  to  be  destroyed  by  s  grab  or 
worm,  and  others  to  rot  in  the  ground;  beside* 
which,  a  superfluity  of  plants  b  required  to  re 
place  the  ravages  which  are  sometunes  commit- 
ted by  caterpillars  on  the  tender  shoots.  The 
seeds  being  covered  with  earth,  it  is  genenllj 
expected,  and  especially  if  there  have  been  ttv 
rain  to  hasten  the  germination,  tiiat  the  plantfi 
will  begin  to  make  their  appearance  '^^^ 
eight  days.  In  some  situations,  when  the  weatwr 
has  been  very  dry,  a  much  longer  time  ela^ 
At  about  the  end  of  six  weeks  tiie  gnjnw  » 
carefully  weeded,  and  those  plants  which  ai« 
the  weakest  are  drawn  out,  only  two  or  three 
being  left  in  each  hole.  When  the  plants  ife 
about  three  or  four  months  old  Uiey  are  apw 
cleaned  and  thinned,  and  Uie  stems  and  hmoclws 
are  pruned,  or,  as  it  is  called,  ft?fip«^  «  *"?» 
or  more,  of  the  plants  being  broken  «ff  fr*»f  *r 
end  of  each  shoot.    Occasionally  »mc  of  iftf 
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fewer  kfives  are  also  taken  off.  These  cares 
ftom  time  to  time  should  he  continued  till  the 
period  of  flowering.  The  time  of  the  seeds 
onning  to  maturity  varies  according  to  the 
dnnate  and  the  species  of  the  plant.  When 
the  season  has  heen  favourabley  the  cotton  is 
generally  fit  for  pulling  ahout  seven  or  eight 
xnonths  after  it  has  heen  sown.  This  period  is, 
however,  well  indicated  hy  the  spontaneous 
bursting  of  the  ci^»8ule  or  seed-pod.  The  plan- 
tations at  Uiis  time  are  sdd  to  present  a  very 
pkaaing  appearance.  The  glossy  dark  green 
leaves  finely  contrast  with  the  white  glohular 
kftms  profosely  scattered  over  the  plant.  In 
the  East  the  produce  h  gathered  hy  taking  off 
the  whole  of  the  pod.  In  other  peois,  and  this 
is  the  more  general  practice,  the  seeds  and  cotton 
are  taken  away,  leaving  the  empty  husks.  The 
first  is,  of  course,  much  the  most  expeditious 
neihod,  hut  it  has  a  very  serious  disadvantage. 
The  outer  part  hreaks  in  minute  pieces,  and 
thus  mixes  with  the  cotton,  which  cannot  he 
freed  from  it  without  much  time  and  difficulty. 

Whichever  method  is  pursued,  this  work  is 
always  performed  in  the  morning  hefore  sunrise, 
as  soon  as  poasihle  after  the  cotton  displays  itself; 
becanae  long  exposure  to  the  sun  injures  its 
cokur,  hy  giving  it  a  yellow  tinge.  The  pods 
likewise,  which  are  ready  for  gathering  expand 
ia  the  heat  of  the  day,  and  in  some  varieties  the 
Med  and  its  envelope  are  then  detached  from  the 
pod,  and  idling  to  the  ground  the  cotton  he- 
comes  soOed  and  deteriorated. 

In  some  countries  the  plant  after  yielding  its 
produce  is  every  year  cut  even  with  the  ground; 
in  others  this  operation  is  performed  only  once 
in  two  or  three  years. 

The  cotton  shruh  does  not  in  general  last  more 
than  five  or  six  years  in  full  or  productive  hear- 
ing; the  plantaUon  is  therefore  generally  after 
that  period  renewed.  The  seeds  may  usually 
be  preserved  for  one  or  two  years,  hut  in  some 
▼arieties  they  should  be  planted  almost  as  soon 
as  they  are  gathered.  Tlie  surplus  seeds  serve 
as  food  for  cattle;  an  oil  is  likewise  expressed 
from  them  which  is  employed  for  many  domestic 
purposes.  Although  the  extraction  of  oil  frt>m 
the  cotton  seeds  lias  heen  long  practised  in 
the  Levant,  it  is  not  many  years  since  these  seeds 
were  turned  to  similar  advantage  in  America. 

"Not  many  years  ago,"  sa3rs  a  recent  traveller, 
"thoee  who  had  cotton  gins  felt  themselves 
obliged  by  any  neighbour  who  was  willing  to 
take  the  seed  away;  and  what  might  have  pro- 
duced millions  of  dollars,  has  been  rejected  as 
of  no  value.*' 

A  machine  has  been  invented  for  pulling  the 
seed,  that  is,  separating  the  external  skin,  and 
adhering  fibres  of  cotton  from  the  kernel.  After 
the  seeds  are  pulled,  they  are  ground  and  pressed 
in  8  mill  similar  to  the  Dutch  oil  mills.    The 


expressed  oil  is  then  refined,  and  it  answers  all 
the  purposes  of  the  best  sperm  oil.  The  refuse 
or  oil  cake  forms  a  nutritious  food  for  cattle.  In 
this  way  a  considerable  quantity  of  excellent 
oil,  and  about  forty  bushels  of  cake  is  obtained 
firom  the  seeds  of  a  quantity  of  pods  that  fiimish 
four  bags  of  cotton. 

The  annual  plant  is  cultivated  in  the  same 
manner  as  that  just  described;  only  that  in  sow- 
ing it  more  seeds  are  put  into  the  holes,  and 
these  are  placed  nearer  to  each  other.  It  comes 
to  maturity  much  quicker,  the  seeds  being  sown 
in  April  or  May,  and  the  crop  reaped  in  Sep- 
tember; in  some  hot  climates  two  harvests  can 
be  gathered  in  each  year. 

Another  important  consideration  is,  that  the 
cotton  should  not  be  pulled  immediately  after 
rain,  as  this  would  render  the  drying  process 
much  more  tedious  and  difficult;  and  should  it 
retain  any  moisture  when  it  is  packed,  it  would 
ferment  or  become  mouldy. 

Immediately  after  gathering  it  is  taken  to  a 
bam  and  assorted  according  to  its  quality;  it  is 
then  laid  on  mats  or  hurdles,  and  exposed  to  the 
heat  of  the  sun,  or  dried  in  stoves. 

The  separation  of  the  cotton  from  the  seeds 
is  a  very  long  and  troublesome  operation,  when 
performed  by  the  hand;  for  the  fibres  of  the 
cotton  adhere  tenaciously  to  the  seed,  and  some 
time  is  consumed  in  cleansing  even  a  small  weight 
of  80  light  a  material.  In  the  greater  part  of 
India  the  use  of  machinery  for  this  purpose  b 
unknown,  and  all  the  cotton  is  picked  by  hand. 
A  man  can  in  this  manner  separate  frt>m  the 
seeds  scarcely  more  than  one  pound  of  cotton  iu 
a  day.  In  some  parts  of  India,  however,  they 
make  use  of  a  machine,  which,  though  more 
simple,  does  not  materially  differ  from  the  gin 
used  in  the  West  Indies.  Dr  Buchanan  describes 
it  in  a  Journey  from  Madras  through  the  coun- 
tries of  Mysore,  Canara,  and  Malabar.  Mr  Clarke 
Abel  also  found  precisely  the  same  machine  in 
China,  at  the  village  of  Ta-tung,  not  &r  from 
Nankin,  which  he  thus  describes:  ^'It  consisted 
of  two  wooden  cylindere  placed  horizontally  one 
above  the  other,  on  a  stand  a  few  feet  horn,  the 
ground.  The  cylinders,  very  nearly  touching, 
were  put  in  motion  by  a  wheel  acted  upon  by 
the  foot.  The  cotton  being  brought  to  one  side 
of  the  crevice  intervening  between  them  during 
their  revolution,  was  turned  over  to  the  oppo- 
site; whilst  the  seeds,  being  too  large  to  enter, 
fell  at  the  feet  of  the  workmen."  Mr  Clarke 
Abel  then  describes  the  instrument  used  by  the 
Chinese  for  freeing  the  cotton  from  knots  and 
dirt :  '^  This  is  equally  simple,  and  is  the  same  as 
that  used,  I  believe,  in  most  countries  for  the 
same  or  a  similar  purpose.  It  is  a  very  elastic 
bow  with  a  tight  string.  In  using  it  the  carder 
places  it  in  a  heap  of  the  material,  and  having 
pulled  down  the  string  with  some  force,  he  sud- 
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denly  allows  the  bow  to  recoil;  the  vibration  of 
the  string  scatters  the  cotton  about,  and  separatee 
it  into  fibres  freed  from  all  knots  and  imparities." 
A  drawing  of  an  instrument  scarcely  at  all  dif- 
fering from  this  Chinese  cotton  bow,  is  given  by 
Sonnerat,in  his  Voyage  aux  Indes  Orientales, 
tom.  i.  p.  108.  Thunberg  says,  that  in  Batavia, 
he  saw  ''the  cotton  cleansed  frt>m  the  seed,  by 
being  laid  out  on  extended  cloths,  and  beaten 
with  sticks,  till  all  the  seed  was  perfectly  separ- 
ated from  it."  The  use  of  the  machine  called  a 
gin,  which  we  have  already  described,  very  much 
facUitates  the  process;  and  by  its  means  one 
person  may  separate  and  cleanse  sixty-five  pounds 
per  day,  and  thus,  by  the  use  of  a  simple  piece 
of  machinery,  increase  his  effective  power  sixty- 
five  times.  A  still  greater  increase  may  be  ob- 
tained by  the  employment  of  more  complex 
engines.  In  the  United  States  of  America  mills 
are  constructed  on  a  large  scale,  and  are  impelled 
by  horses,  steam,  or  other  power.  EUght  or  nine 
hundred  pounds  of  cotton  are  cleansed  in  a  day 
by  one  of  these  machines,  which  requires  the 
attendance  of  very  few  persons.  The  Ameri- 
can mills  are  exactly  on  the  same  principle  as 
the  smaller  ones,  but  are  more  complete  in  their 
appointments.  A  description  of  one  of  the  larger 
sort  will  therefore  comprise  all  the  requisite  de- 
tails of  a  cotton  gin.  It  consists  of  two  wooden 
rollers  of  about  an  inch  in  diameter;  these  are 
placed  horizontally,  parallel,  and  touching  each 
other.  Over  them  is  fixed  a  sort  of  comb,  hav- 
ing iron  teeth  two  inches  long  and  seven-eighths 
of  an  inch  apart.  This  comb  is  of  the  same 
length  as  the  rollers,  and  so  placed  that  its  teeth 
come  nearly  in  contact  with  them.  When  the 
machine  is  set  in  motion  the  rollers  are  made  to 
revolve  with  great  rapidity  in  opposite  direc- 
tions, so  that  the  cotton  being  laid  upon  them 
it  is  by  their  motion  drawn  in  between  the  two, 
whilst  no  space  is  left  for  the  seeds  to  pass  with 
it.  To  detach  these  from  the  fibres  of  cotton  in 
which  they  are  enveloped,  the  same  machinery 
which  impels  the  rollers  gives  to  the  toothed  in- 
strument above  a  quick  wagging  motion  to  and 
fro,  by  means  of  which  the  pods  of  cotton  as 
they  are  cast  upon  the  rollers  are  tom  open,  just 
as  they  are  b^inning  to  be  drawn  in;  the  seeds 
now  released  from  the  coating  which  had  en- 
circled them  fly  off  like  sparks  to  the  right  and 
left,  while  the  cotton  itself  passes  between  the 
cylinders.  The  sharp  iron  teeth  of  the  comb 
moving  with  great  velocity,  sometimes  break 
the  seeds;  then  the  minute  pieces  are  instantly 
hurried  on,  and  pass  between  the  rollers  with 
the  cotton.  These  stray  particles  are  afterwards 
separated  by  hand,  a  process  which  is  called 
mating.  Entirely  to  cleanse  the  cotton  frt>m  any 
remainmg  fragment  of  seed  it  is  subjected  to 
nnother  process.  This  consists  in  whisking  it 
about  in  a  light  wheel  through  which  a  current 


of  air  is  made  to  pass.  As  it  is  tossed  out  of 
this  winnowing  machine  it  is  gathered  up  and 
conveyed  to  the  packing  house,  where,  by  means 
of  screws,  it  is  fi>roed  into  bags,  each,  whni  filled, 
weighing  about  300  pounds.  These  are  then 
sewed  up  and  sent  to  the  place  of  shipinait, 
where  they  are  again  pressed  and  reduced  to  half 
their  original  size. 

Some  manufEicturera  fancy  that  this  whokaale 
machine  tears  and  injures  the  fibres  of  the  cot- 
ton, but  it  is  perhaps  an  idle  prejudice,  since  &e 
best  cotton  which  we  import  is  from  Geoigia, 
where  it  is  most  expeditiously  cleansed;  and  Uiat 
which  obtains  the  least  price  comes  from  the 
East  Indies,  where  the  hand  is  the  only  machine 
used. 

Another  description  of  gin,  called  a  saw  gin, 
is  likewise  used  for  short  stsple  cotton  in  the 
United  States  and  in  BnudL  This  consists  of 
one  roller  nine  inches  in  diameter,  having  a  series 
of  circular  saws  fixed  upon  it  pazallel  to  each 
other,  and  at  a  distance  of  one  inch  and  a  half 
apart.  Above  Uus  roller  is  a  hopper,  having  the 
bottom  formed  of  a  grating  of  wire  work,throagfa 
which  the  teeth  of  the  saw  project  to  a  certain 
depth.  In  this  hopp^  the  cotton  to  be  deaaed 
is  placed,  and,  as  the  cylinder  revolves^  the  pro- 
jecting teeth  of  the  saw  come  in  contact  with 
the  cotton,  and  drag  it  through  the  wire  hotton 
of  the  hopper,  which  being  inclined  at  a  con- 
siderable angle,  the  seeds,  as  they  are  disengaged, 
roll  down,  and  are  conveyed  away  through  a 
spout  in  the  machine. 

The  cotton  is  more  quickly  cleansed  hy  this 
method  than  by  the  use  of  the  cylinder  gin,  but 
at  the  same  time  it  tears  and  injures  the  staple. 
It  is  usual  in  the  Liverpool  Price  Currents  to 
denote,  as  saw-ginned  cotton,  the  cotton  of  Brazil 
cleansed  by  this  process^  which  fetches  a  lower 
price  in  the  market  than  the  Brazil  cotton  not 
so  operated  upon. 

Before  the  invention  of  spinning  machinery 
in  1787,  the  demand  for  cotton  wool  in  England 
was  comparatively  small.  In  the  seventeenth 
century  we  obtained  our  trifling  supply  wholly 
firom  Smyrna  and  Cyprus.  In  1786-7  we  im- 
ported 19,900,000  lbs.,  viz.:  5,800,000  lbs.  fsm 
the  British  West  Indies,  9,100,000  lbs.  from  tiie 
French,  Spanish,  Portuguese,  and  Dutch  colon- 
ies, and  5,000,000  lbs.  fix)m  Smyrna  and  the 
rest  of  Turkey.  Shordy  after  that  memorable 
period  in  the  history  of  our  naticmal  mannftc- 
tures,  the  annual  consumption  of  cotton  increased 
six-fold,  and  it  has  been  progressively  angment- 
ing  ever  since. 

The  average  annual  import  for  the  ax  preced- 
ing years  has  been  777,372  packages,  each  bale 
weighing  about  2^  or  3  cwt.  Some  few  packages 
come  from  South  America  of  smaller  weight 

From  all  comers  of  the  world  does  this  «w 
material  flow  in  upon  us,  and  with  expedition 


Digitized  by 


Google 


HEMP. 


413 


Msreelj  crediUe  is  converted  into  textures  which 
are  leeoDFeyed  to  the  countries  of  production. 

The  Talue  of  cotton  goods  exported  from  Great 
Britain  dnxing  four  years,  stands  thus : 

Ptcee  Ooodt.  Yarn  or  Twltt. 

1828 £13,649,012 £3,595,405 

1829 18,558,182 3,976,874 

1830 15,^94,923 4,183,741 

1831 13,282,185 3^5,019 

An  these  are  real  mercantile  values.  The 
official  value  at  the  custom  house  is  nominal  and 
inTariable. 

ta  I79S  Om  ofidal  rwlnm  of  oottOM  ffxportod  w»s  £1,892,329 
iBim  .  S7.2(»,482 

The  quantity  of  manufoctured  cottons  ex- 
ported to  the  East  Indies  alone  in  1828,  stood 
thus: 


T*lkt  BmI  ladiA  Comp—fli 

Ties.  CeyloB.  and  CUiml 
T»tW  EMt  loifia  Uudi, 


}' 


37,5e6;896    £1,394,681 
Ac.  4.680^370         153.288 


Besides  which  there  was  exported  the  follow- 
ing quantity  of  cotton  twist,  or  spun  yam : 


T«  the  E«st  India  Compttny's  t«rrito-l  ?^jr"Ii 

Tie*.  Oyloo,  and  ChiuL  J4,M»,«» 

T«tk«Eait  India  M«ida,8iuutra,ac     37.836 


tube,  chiefly  composed  of  a  cellular  texture;  and 
of  a  portion  of  longitudinal  fibres,  commonly 


2,780 

The  celerity  with  which  the  raw  material  is 
oonverted  into  doth  by  the  aid  of  modem  ma- 
duneiy  is  truly  wonderful.  The  proprietor  of 
a  eotton  fectory  in  Manchester,  having  obtained 
an  order  for  the  shipment  of  some  goods  of  a 
particular  description,  purchased  ten  bales  of 
eotton  of  suitable  quality  in  Liverpool.  On 
their  arrival  in  Manchester,  they  were  received 
into  the  highest  floor  of  his  works,  and  thence 
proceeding  regularly  downwards,  underwent  all 
the  intermediate  processes  of  carding,  spinning, 
and  weaving  until,  in  ten  days  from  their  recep- 
tion, the  finished  goods  into  which  they  were 
oonverted  were  packed  in  bales,  and  proceeding 
i^atn  to  Liverpool  for  shipment. 

When,  in  1787,  spinning  machinery  was  first 
ereeted,  one  pound  of  Demerara  cotton  could  be 
spon  into  yam  one  hundred  and  sixty  miles  in 
lengtii;  nnce  that  period  great  improvements 
hafe  been  made  in  this  machinery,  and  yam  is 
DOW  spun  having  a  still  greater  degree  of  fine- 
ness. 

HsMP  f cannabis  sativaj.  Natural  fiimily 
toticeor;  dtcteiay  pentandriay  Linnsus.  This  is 
an  annual  herbaceous  plant,  rising  generally  to 
the  height  of  six  feet  in  ordinary  soils;  but  in 
a  deep  rich  soil  attaining  a  much  greater  height. 
According  to  Du  Hamel,  in  some  parts  of  Akace 
the  plant  grows  to  the  height  of  twelve  feet,  and 
the  stem  at  the  lower  part  being  three  inches  in 
diameter.  In  some  parts  of  Italy  it  has  been 
found  eighteen  feet  in  height. 

The  stalk  is  hollow,  and  contains  inside  a  white, 
soft,  medullary  matter,  inclosed  in  a  very  tender 


Ramp, 

called  the  reed  or  boon  of  the  hemp.  The  bark 
is  rough  and  hairy,  of  a  green  colour,  and  com- 
posed of  a  number  of  fibres  which  extend  longi- 
tudinally the  whole  length  of  the  stem.  These 
are  not  reticulated,  but  are  placed  parallel  to  each 
other,  and  united  by  the  cellular  texture.  When 
viewed  with  a  microscope,  each  of  these  fibres 
are  seen  to  be  made  up  of  bundles  of  other 
fibrils,  which  are  twisted  spirally,  and  which, 
after  the  process  of  maceration,  can  be  drawn 
out  and  lengthened  considerably.  The  leaves 
grow  out  in  pairs,  opposite  each  other,  on  petioles, 
accompanied  by  stipules  or  leaflets.  The  leaves 
are  divided  into  four,  five,  or  more  deep  lobes, 
which  are  pointed  and  deeply  serrated  on  the 
margins.  The  upper  sides  are  dark  green,  the 
under  of  a  lighter  hue;  they  are  rough  and  fur- 
rowed above,  and  ridged  underneath.  The  male 
and  female  flowers  grow  upon  separate  plants. 
In  general,  the  male  plants  are  more  slender  and 
delicate  than  the  female,  and  have  also  finer  and 
more  elastic  fibres,  composing  the  bark.  The 
stem  grows  up  single,  till  near  its  top,  where  it 
divides  into  several  branches,  which  terminate 
in  thin  pointed  spikes.  In  the  female  the  stem 
is  surmounted  by  tufts  of  leaves  of  a  considera- 
ble size,  which  readily  distinguish  it  from  the 
male  plant.  The  male  flowers  grow  near  the 
top  of  the  stem  in  clusters,  each  cluster  bearing 
nine  or  ten  flowers.  The  fruit  grows  in  great 
abundance  on  the  stem  of  the  female  hemp.  The 
seed  is  not  preceded  by  any  corolla;  a  membran- 
ous hairy  calyx,  terminating  in  long  points  in- 
closes the  pistils,  the  base  of  which  becomes  the 
seed.  The  male  plant  is  quicker  in  its  growth 
than  the  female,  and  generally  rises  half  a  foot 
higher,  by  which  provision  of  nature  the  farina 
from  the  stamina  is  readily  diffused  on  the  pistil 
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of  the  lower  female  plant.  The  seeds  which 
have  grown  on  the  same  stalk  produce  both  male 
and  female  plants  indiscriminately ,  and  the  differ- 
ence cannot  be  known  until  the  plants  are  some- 
what advanced  in  growth.  When  the  seed  is 
put  into  the  ground  it  is  therefore  quite  uncer- 
tain what  proportion  there  will  be  of  each;  yet 
here  too  we  hare  oocai^on  to  mark  the  admirable 
arrangements  of  nature,  for  the  due  proportion 
of  each  generally  make  their  appearance.  The 
seeds  are  sown  about  the  end  of  April.  The 
male  plants  are  usually  pulled  about  the  begin- 
ning of  July,  and  the  female  in  a  month  or  five 
weeks  after,  when  they  hare  ripened  their 
seeds. 

A  rich  moist  soil  is  most  fayourable  for  the 
full  growth  of  hemp;  but  it  will  grow  on  any 
soil  if  well  manured,  except  on  a  stifiF  clay,  where 
it  does  not  thrive  well.  A  poor  light  soil  yields 
but  a  small  return,  although  the  quality  is  fine; 
while  a  strong  rich  soil  yields  abundantly,  but 
the  quality  is  inferior. 

The  fibre  of  hemp  produces  a  cloth  much 
stronger  than  that  of  £1^;  but  its  principal  use 
is  for  the  manufacture  of  cordage,  for  which  its 
great  tenacity  particularly  adapts  it. 

The  seeds  yield  by  expression  an  oil,  which 
the  Russians  use  in  their  cookery,  and  which 
painters  employ  in  this  country.  The  seeds  are 
reckoned  also  a  good  and  nutritious  food  for 
poultry,  and  are  supposed  to  increase  the  number 
of  hen's  eggs.  Small  birds  are  in  general  very 
fond  of  them;  but  they  must  be  given  to  caged 
birds  with  caution,  and  mixed  with  other  seeds, 
else  they  prove  too  stimulating.  The  bullfinches 
and  goldfinches  by  feeding  on  hemp  seed,  change 
the  red  of  their  plumage  to  a  black. 

The  leaves  of  hemp  possess  a  strong  narcotic 
quality,  and  they  form  the  basis  of  the  well 
known  Turkish  intoxicating  drug  called  hangy 
othaschUch. 

There  is  little  doubt  that  hemp  was  indigenous 
in  Europe.  We  have  records  of  its  growth  here 
for  nearly  two  thousand  five  hundred  years. 
Herodotus  (book  iv.  74)  says  "Hemp  grows  in 
the  country  of  the  Scythians,  which,  except  in 
the  thickness  and  height  of  the  stalk,  very  much 
resembles  flax;  in  the  qualities  mentioned,  how- 
ever, the  hemp  is  much  superior.  It  grows  in 
a  natural  state,  and  is  also  cultivated.  The 
Thracians  make  clothing  of  it  very  like  linen 
cloth;  nor  could  any  person,  without  being  very 
well  acquainted  with  the  substance,  say  whether 
this  clothing  is  made  of  hemp  or  flax.  A  person 
who  has  never  seen  hempen  cloth,  would  cer- 
tainly suppose  that  this,  of  which  I  am  speak- 
ing, is  made  of  flax."  The  Scythians  of  Hero- 
dotus lived  in  Europe,  north  of  the  Danube, 
and  bordering  on  the  ^ack  sea. 

The  shirts  worn  by  the  peasants  in  the  greatest 
port  of  Russia,  are  made  of  hempen  cloth;  and 


they  wear  very  laige  full  breeches  of  the  same 
coarse  material. 

The  hemp  plant  was  well  known  to  the  Ro- 
mans as  a  material  for  cordage  in  the  time  of 
Pliny.  This  naturalist  describes  its  cuHore  and 
the  preparation  to  which  it  was  subjected,  in 
order  to  obtain  its  fibres,  classing  these  in  two 
different  qualities.  Hie  filaments  nearest  to  the 
outer  bark  and  to  the  reed  were  conadered  in- 
ferior to  those  growing  in  the  middle,  and  were 
distinguished  by  the  name  of  meM.  But  in 
consequence  of  their  supposed  greater  liability 
to  be  damaged  by  exposure  to  moisture,  hempen 
cords,  and  particularly  cables,  were  not  so  hi^y 
esteemed  at  that  time  as  were  those  made  from 
spartium,  which  were  thought  to  be  better  qnali- 
fied  for  resisting  the  injurious  action  of  water. 

Pliny  eulogixes  the  root,  juice,  and  other  parts 
of  this  plant,  as  possessing  wond^fiil  medictnal 
virtues,  for  which  it  appears  to  have  obtained  a 
higher  value  in  those  days  than  for  its  excellent 
adaptation  to  the  manufacture  of  cord^  an 
application  at  present  considered  so  important  as 
to  cause  its  other  properties  to  be  almost  entirely 
disregarded. 

Hemp  is  grown  in  Persia,  Egypt,  and  varioos 
parts  of  the  East  Indies;  in  Africa,  in  the  United 
States  of  America,  in  Canada,  and  Nova  Scotia. 
Marco  Polo  mentions  that  hemp  and  flax,  as  well 
as  great  quantities  of  cotton,  were  cultivated  in 
his  time  in  the  neighbourhood  of  Kaahgar  in 
the  lesser  Bucharia,and  in  the  province  of  Khoten 
in  Chinese  Tartary.  According  to  Mr  Clarice 
Abel,  in  China  proper,  though  the  Xwg-ma 
(Sida  tUim/bUaJ  b  preferred  for  cordage,  the 
Oi  ma  C Cannabis  satwa,  or  hemp)  is  also  culti- 
vated and  manu&ctured  into  ropes.  At  Tnng- 
chow,  that  distinguished  naturalist  saw  the  siia 
and  cannalns  growing  together,  the  first  in  long 
ridges  or  in  fields  like  the  millet,  the  second  in 
small  patches. 

Dampier  was  told  that  the  Spaniards  at  Leon 
in  South  America,  near  the  Pacific  ocean,  made 
cordage  of  hemp,  but  he  saw  no  manofiictoiy. 
Thunberg,  on  a  journey  from  the  Cape  of  Good 
Hope  into  the  interior  of  Africa,  found  the  Hot- 
tentots cultivating  hemp.  ^^This  is  a  plant," 
says  he, "  universally  used  in  this  country,  though 
for  a  purpose  very  different  from  that  to  which 
it  is  applied  by  the  industrious  Europeans.  The 
Hottentot  loves  nothing  so  well  as  tobacco,  and 
with  no  other  thing  can  he  be  so  easily  enticed 
into  servitude;  but  for  smoking  he  finds  tobacco 
not  sufficienUy  strong,  and  therefore  mixes  it 
with  hemp  chopped  very  fine.*' 

Hemp  is  cultivated  in  Great  Britain  and  Ire- 
land, but  not  very  abundantiy .  The  counties  of 
England  in  wluch  it  is  principally  grown  are, 
Suffolk,  Yorkshire,  Somersetshire,  and  the  fens 
of  Lincolnshire;  in  Norfolk  and  Dorsetshire 
some  few  hemp  grounds  are  likewise  to  be  seen. 
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Hemp  18  likewise  raised  in  Tarious  parts  of 
Fiance,  Spain,  Denmark,  and  Sweden,  in  Wal- 
hchiaaid  Moldayia,  and  in  several  of  the  Italian 
states;  but  with  the  exception  of  Italy,  which 
affords  a  trifling  export,  and  of  WaDachia  and 
Moldavia  that  snpply  the  Turkish  fleet  with 
cordage,  none  of  these  countries  produce  it  in 
raflicient  abundance  for  their  own  consumption. 
Among  the  Italian  states  the  kingdom  of  Naples 
is  Tciy  productive  of  this  useful  vegetable  sub- 


A  very  considerable  quantity  is  grown  in  the 
Terra  di  Lavora  and  the  districts  in  the  imme- 
diate neighbourhood  of  the  capital  of  that  kiog- 
dom.  In  1827  there  were  many  fields  of  im- 
mense extent  lying  a  littie  in  the  rear  of  the 
swmpy  shore,  that  extends  between  the  mouth 
of  the  river  Vdtumus  and  Cape  Misenum,  de- 
voted to  this  produce.  On  account  of  the  very 
disagreeable  effluvia  proceeding  from  the  hemp 
while  macerating,  and  firom  an  idea  that  it  is 
noxious  both  to  the  v^ater  and  the  atmosphere, 
the  Neapolitan  government  has  appointed  the 
I^go  d'Adnano  (a  small  lake  beautifully  situated, 
about  a  mile  in  circumference,  and  between  three 
and  Mhr  miles  from  the  city  of  Naples)  for  this 
purpose;  nor  are  the  growers  allowed  to  steep 
their  hemp  in  any  other  place.  Those  who  hap- 
pen to  raise  the  plant  in  thinly  inhabited  places 
where  there  is  water  at  hand,  as  near  the  swampy 
shore  we  have  mentioned,  put  it  through  the 
pioeesB  of  maceration  on  the  spot;  but  the  pro- 
hibition by  law  extends  to  all  places  within  a 
circuit  of  many  miles,  except  the  Lago  d' Agnano. 
To  reaeh  that  lake  the  greater  part  of  the  hemp 
hai  to  pass  through  the  city  of  Naples,  and  as 
the  cars  on  which  it  is  transported  are  of  great 
nugnitnde,  and  many  streets  of  the  ci^ital  are 
narrow,  and  all  of  them  crowded,  the  cars  are 
iK)t  permitted  to  enter  the  town  until  one  or  two 
hoon  after  midnight.  Every  person  who  has 
Raided  at  Ni4>les  during  the  summer  must  have 
been  made  sensible  of  the  very  considerable 
<inantity  of  hemp  grown  in  the  neighbourhood, 
hy  saeing,  day  after  day,  the  long  lines  of  cars 
laden  with  it  stationed  at  three  of  the  four  great 
aTeooes  to  the  city  waiting  the  appointed  hour; 
and  by  having  his  rest  broken  night  after  night 
by  the  rumbling  noise  made  by  these  numerous 
and  heavy  vehicles  as  they  roll  over  the  lava- 
paved  streets  of  the  town  towards  the  grotto  of 
Po«lippo  and  the  lake.  In  the  long  subterran- 
ean road  or  tunnel  of  Posilippo,  through  which 
^  they  must  of  necessity  pass,  there  being  no 
other  communication,  the  noise  they  make  is 
asUmnding.  Wliat  with  going  and  returning 
after  the  hemp  has  been  macerated,  the  inhabi- 
tants of  a  considerable  part  of  the  city  of  Naples 
are  legaled  with  this  nocturnal  music  for  more 
than  two  months  every  year.* 

*  Library  of  Useful  Knowledge. 


The  grand  mart  however  for  hemp,  as  an 
article  of  commerce,  ib  Russia,  where  it  is  grown 
in  immense  quantities,  and  of  the  best  quality. 
The  principal  places  of  its  cultivation  are  in  the 
southern  and  western  provinces  bordering  upon 
Poland,  and  in  the  provinces  of  Poland  which 
belong  to  Russia.  The  plants  even  grow  wild 
in  some  parts  of  Russia.  In  Siberia  and  about 
the  river  Volga  it  is  found  flourishing  in  natural 
vigour  near  spots  where  towns  have  formerly 
stood.  The  Cossack  and  Tartar  women  gather 
it  in  considerable  quantities  in  autumn,  when  it 
has  shed  its  seed  and  begins  to  die  away.  It  is 
not,  however,  collected  by  them  for  its  fibres, 
but  is  used,  as  by  some  other  eastern  people,  as 
an  article  of  food,  for  which  it  ib  prepmd  in 
various  ways,* 

Much  anxiety  was  evinced  some  years  since 
in  thb  country  that  we  should  obtain  supplies 
of  hemp  firom  our  own  dependencies,  and  its 
cultivation  was  very  much  encouraged  in  Canada. 
The  attention  of  the  planters  being  strongly 
called  to  it,  several  samples  of  hemp  of  Canadian 
growth  were  sent  home.  These  were  placed 
under  the  examination  of  the  best  judges,  by 
whom  they  were  considered  defective,  rather 
from  the  faulty  mode  of  preparation  than  from 
any  inferiority  in  the  material  itself.  Some  was 
found  to  be  of  as  great  a  length  as  the  Italian 
hemp,  which  is  longer  than  that  from  the  Baltic, 
but  the  whole  was  mixed  together  without  any 
regard  to  length  or  quality.  The  Petersburgh 
hemp,  on  the  contrary,  is  always  carefully  as- 
sorted into  different  classes,  distinguished  in 
commerce  as  "  Clean,  or  best  staple  hemp,"  "  best 
shot,"  which  is  rather  inferior  to  the  first;  and 
''half  clean,"  which  is  much  inferior.  These 
classes  of  course  obtain  very  difierent  prices  in 
the  market.  It  was  supposed  that  the  Canadian 
planters  would  have  readily  attained  to  better 
methods  of  preparing  and  aeisorting,  but  they 
have  not  yet  been  able  to  compete  with  the 
Russian  cultivators,  who  still  exclusively  supply 
our  market.  At  the  latter  end  of  the  last  cen- 
tury, in  consequence  of  our  extensive  warfue, 
the  importation  of  this  article  into  England 
very  much  increased.  For  the  five  years  ending 
with  1776,  the  average  annual  quantity  was 
246,673  cwt.;  in  the  same  number  of  years  end- 
ing with  1799,  the  annual  average  is  found  to  be 
more  than  double  that  quantity,  being  573,868 
cwt.  It  is  calculated  that  the  sails  and  cordage 
of  a  first-rate  man-of-war  require  180,000  lbs. 
of  rough  hemp  for  their  construction. 

From  the  Annals  of  Agriculture,  it  appears 
that  in  the  year  1785  the  quantity  of  hemp  ex- 
ported from  Petersburgh  *to  inland  alone, 
amounted  to  353,900  cwt.;  and  assuming  that  it 
requires  five  acres  of  ground  to  produce  a  ton  of 

♦  PalkMi*  TraTclB. 
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hemp,  the  whole  space  of  ground  requimte  for 
ndaing  the  above  quantity  would  amount  to 
88,475  acres.  Since  that  period  it  has  been  much 
more  extensiyely  grown  in  Russia.  In  1799 
about  600,000  cwt.  were  exported  in  British 
ships  from  St  Petersburgh. 

Riga  also  exports  hemp  and  flax  in  large  quan- 
tities. Hemp  and  hemp  seed,  the  produce  both 
of  Poland  and  Russia,  are  carried  thither  on  the 
river  Dwina,  and  warehoused  or  shipped  at  once 
for  foreign  ports,  according  to  circumstances. 
Persons  sworn  to  that  office  sort  the  hemp  ac- 
cording to  its  diffisrent  qualities,  and  regular 
prices  are  fixed  before  it  is  brought  into  the 
market.  It  generally  arrives  at  Riga  about  the 
middle  of  May.  Polish  hemp  is,  for  many  pur- 
poses, preferred  to  Russian,  being  softer,  and  of 
a  more  tender  nature.  Riga  also  exports  some 
hemp  grown  in  Livonia,  which,  though  inferior 
to  the  best  Polish  and  best  Russian,  is  sometimes 
valuable  to  the  exporter,  as  it  is  carried  by  land, 
and  is  sure  to  arrive,  whereas  that  brought  by 
water  is  liable  to  be  detained  beyond  time  by  the 
freesdng  of  the  Dwina. 

"The  bringing  together  the  produce  of  such 
an  extent  of  country  at  the  mart  of  Riga,"  ob- 
serves an  intelligent  traveller,  "is  well  worthy 
of  attention.  The  produce  of  Poland  from 
Kieve  northward,  around  the  shores  of  the 
Dwina,  are  sent  to  this  place.  After  the  opera- 
tion of  thrashing  the  difierent  grain  is  per- 
formed, and  the  frost  set  in,  so  that  the  ice  on 
the  rivers  will  bear,  the  peasantry  are  engaged 
in  constructing  the  raft  which  is  to  float  these 
cargoes  to  their  destined  port.  These  vessels  are 
formed  with  much  ingenuity  and  little  expense, 
being  put  together  without  the  use  of  a  nail,  and 
merely  pegged  with  wooden  pegs,  and  stuffed 
with  tow  (fncidefrom  hemp)  to  make  them  im- 
pervious to  the  water.  They  carry  from  200  to 
500  tons  burden,  and  are  from  200  to  400  feet  in 
length,  being  formed  of  laige  trees  split  into 
rough  boards.  The  rudder  is  a  single  fir  tree, 
at  which  ten  or  twenty  men  preside,  according 
to  the  strength  required.  The  most  valuable 
part  of  the  cargo,  which  is  wheat,  hemp  seed, 
&c.,  is  stowed  in  the  centre  of  the  vessel,  a  space 
being  left  around  the  sides  for  the  package  of 
those  goods  which  a  little  wet  will  not  materi- 
ally injure,  such  as  hemp,  hempen  cordage,  &c. 
This  being  completed,  the  vessel  is  ready  to  take 
advantage  of  the  earliest  part  of  the  navigable 
season.  As  soon  as  the  ice  is  broken  up  and 
clear,  the  vessel  floats  with  the  strong  current 
which  succeeds  to  the  removal  of  the  ice,  and 
thirty  or  forty  of  the  peasants,  sometimes  with 
their  wives  and  families,  take  their  passage  upon 
it.  The  owner  or  his  steward  meets  the  cargo 
at  Riga,  where  it  is  either  sold  to  the  merchants 
or  warehoused.  The  vessel  then  b  knocked  to 
pieces,  and  sold  for  firing,  or  frequently  for  pal- 


ing for  the  merchants'  yards,  and  often  feteba 
no  more  than  from  100  to  200  rubles."  * 

Sir  Joseph  Banks  remarks  on  this  subject, 
that  "coarse  hemp,  such  as  is  required  for  the 
manu£Eu;ture  of  cables,  hawsers,  and  other  hetTy 
rigging,  requires  every  where  an  abandaooe  of 
manure  and  land  of  the  richest  quality.*'  The 
richest  of  the  new  moist  lands  in  the  south  of 
Italy  will  bear  hemp  two,  and  sometimes  even 
three  years,  without  manure,  but  they  are  then 
much  impoverished,  and  require  it. 

In  Lincolnshire,  where  strong  and  heavy  hemp 
b  grown,  the  hemp  gardens  are  small,  and  near 
the  houses  of  the  growers.  These  gardois  ab- 
sorb vast  quantities  of  manure,  and  prodoce 
hemp  every  yeal*,  without  any  altematioa  of 
crop,  or  any  change  except  that  in  years  when 
the  hemp  is  pulled  early  a  few  turnips  are  sown 
for  a  stubble  crop. 

In  Russia  the  same  mode  of  cultivatiiig  hemp 
on  small  patches  of  land,  near  the  houses  of  the 
growers  prevails,  from  the  &cility  of  getting 
manure  upon  it. 

When  the  hemp  is  required  for  cordi^  it 
should  be  sown  in  drills,  as  a  stronger  and  oovBer 
fibre  will  be  produced.  • 

When  it  is  wanted  for  purposes  of  wesTiog, 
then  broad-cast  is  the  best  method,  as  the  atons 
rise  more  slender  and  fine  in  proportion  to  their 
proximity,  provided  they  are  not  so  near  to  each 
other  as  to  choke  and  impede  the  growth.  There 
should  never  be  a  smaller  intoral  than  t  fcot 
between  each  plant. 

Three  bushels  of  seed  is  the  ordinary  albw- 
ance  for  an  acre,  when  sown  broad-oast,  thh 
quantity  being  more  or  lees,  according  to  eir* 
cumstanoes.  If  sown  in  drills,  a  bndiel  and  a 
half  is  found  sufficient. 

When  the  seed  is  sown  it  b  carefully  covered 
with  earth,  either  by  means  of  a  harrow  or  rake. 
But,  notwithstanding  this  precaution,  it  ia  re- 
quisite to  keep  a  constant  watch  over  the  ground, 
to  prevent  the  devastations  of  the  feathered  tribe, 
which,  if  left  unmolested,  would  make  aad  haTOC 
among  the  newly  sown  grain.  The  seeds  rise 
up  out  of  the  ground  with  their  green  shoots  in 
the  manner  of  French  beans  or  lupins,  and  the 
birds,  mistaking  these  for  perfect  seeds,  tear  them 
away  with  the  young  plants  adhering  to  them; 
thus  the  hopes  of  the  planter  may  be  destroyed 
as  soon  as  they  have  sprung  forth. 

The  farmers  endeavour  to  frighten  away  the« 
depredators  with  scarecrows,  as  well  as  by  the 
clamour  of  children,  who  are  set  to  watch  the 
grounds.  But  these  precautions  are  often  found 
insufficient,  and  the  superior  vigilance  of  men 
or  dogs  b  required  effectually  to  prevent  the 
mischief.    Fortunately  the  irksome  occuprtion 

•  Journey  ftom  Riga  to  the  CMmca,  by  M.  HoMer- 
nesi.    Ixmdon,  1823. 
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is  bst  of  short  duration,  for  as  soon  as  the  hemp 
has  pat  forth  a  few  leaves,  it  is  no  longer  in 
danger  from  tlie  attacks  of  its  former  assail- 
After  this  period,  the  hemp  ground  requires 
very  Uttle  care  or  labour  till  it  is  fit  for  pulling. 
This  plant  is  never  overrun  with  weeds,  but  on 
the  contrary,  has  the  remarkable  property  of 
Mro3ring  their  vegetation.  The  cause  of  its 
[MduciBg  this  effect  is  attributed  by  some  cul- 
tifatoTB  to  a  peculiar  poisonous  quality  residing 
in  its  roots;  by  others  it  is  considered  to  be  so 
great  an  impoverisher  of  the  soil  as  to  draw  ofiF 
aD  the  nourishment,  which  would  otherwise 
contribute  to  the  growth  of  weeds. 

AnTtealturista  sometimes  take  advantage  of 
tfaia  wdl  known  fiict,  and  by  sowing  a  crop  or 
two  of  hemp  on  the  rankest  soils,  they  subdue 
all  noxious  weeds,  and  entirely  cleanse  the  ground 
from  tiiese  troublesome  intruders.  One  of  the 
gieateat  difficulties  attending  the  clearing  a  tract 
of  ground  in  the  vicinity  of  Naples,  the  swamp 
near  the  Lago  di  Patria,  was  to  rid  it  of  an  ex- 
uberant growth  of  canne^  or  reeds,  that  rose  con- 
nderaUy  aboTe  the  head  of  a  man  on  horseback. 
The  sowing  of  hemp  was  found  to  be  by  for  the 
Boat  efficacious  means.  After  hemp,  Indian 
corn  was  very  successfully  sown  in  some  of  the 
fields. 

It  is  said  that  this  plant  has  likewise  the  pe- 
enliar  property  of  destroying  caterpillars  and 
«(her  insects  which  prey  upon  vegetables;  it  is 
therefore  very  usual,  in  those  countries  where 
hemp  is  much  cultivated,  for  the  peasantry  to 
Mcure  their  regetable  gardens  firom  insects,  by 
enrifdittg  the  beds  with  a  border  of  hemp,  which 
in  tins  manner  proves  a  most  efficient  barrier 
against  all  such  depredators. 

Hie  mole  hemp  is  known  to  be  ripe  by  the 
flowers  fading,  the  farina  falling,  and  the  stems 
tnnaag  partially  yellow.  It  is  the  frequent 
piaetice  to  pull  these  before  they  are  quite  ripe, 
for  after  having  arrived  at  their  full  maturity, 
the  fibres  adhere  so  tenaciously  to  the  reed  as 
not  to  be  readily  separated  without  injury.  The 
Suffolk  cultivators  gather  both  male  and  female 
plants  at  the  same  time,  reserving  a  small  part 
for  seed.  In  Lincolnshire  and  on  the  Continent 
they  gather  the  male  plant  a  month  earlier  than 
the  female,  and  therefore  small  paths  are  made 
at  intervab  through  the  field,  in  order  that  the 
penons  employed  may  pluck  the  plants  which 
«e  ripe  without  trampling  down  those  which 
veto  remain. 

The  ripeness  of  the  female  hemp  is  known  by 
the  same  indications  as  that  of  the  male,  and 
alao  by  the  calyx  partially  opening  and  its  seed 
beginning  to  change  colour.  They  are  both  less 
injured  by  pulling  too  soon  than  too  late,  but 
^'tei  very  young,  though  the  fibres  are  more 
flexile  and  fine,  the  ropes  which  are  made  with 


them  are  found  not  to  be  so  lasting  as  when  the 
plants  are  gathered  in  a  more  matured  state. 

Hemp  is  never  suffered  to  remain  ungathered, 
till  the  seed  is  perfectly  ripe,  as  at  this  period 
the  bark  beoomes  woody,  and  so  coarse  that  no 
subsequent  process  can  reduce  its  fibres  to  a 
proper  degree  of  fineness.  Some  plants  should 
therefore  be  preserved  for  seed.  These  require 
no  particular  cultivation,  but  the  male  hemp  is 
likewise  left  rather  longer  than  usual  that  it  may 
attain  to  maturity  and  shed  its  fiuina  upon  the 
seed-bearing  plant.  The  most  careful  cultiva- 
tors, however,  generally  plant  out  a  piece  of 
ground  for  the  purpose  of  raidng  seed,  as  it 
proves  much  more  prolific  when  the  plants  are 
set  at  a  greater  distance  from  each  other. 

This  has  been  fully  ascertained  by  the  experi- 
ments of  M.  Aimen,  who  found  that  forty  plants 
raised  in  the  common  way  yielded  only  a  pound 
and  a  half  of  seed,  whereas  from  a  single  plant 
which  grew  by  itself  seven  pounds  and  a  half 
were  obtained. 

When  the  hemp  is  pulled  it  is  taken  up  by 
the  roots,  and  before  the  plants  are  taken  from 
the  field,  the  leaves  and  flowers,  and  sometimes 
the  roots,  are  taken  off  with  a  wooden  sword; 
these  are  left  on  the  ground,  as  they  greatly  con- 
tribute to  enrich  it  for  the  succeeding  crop.  The 
stalks  are  then  arranged  as  nearly  as  possible  in 
equal  lengths,  the  root  ends  being  laid  all  on  the 
same  side  of  each  handful  or  bundle,  which  is 
then  tied  round  with  one  of  the  stalks. 

When  the  hemp  is  gathered  from  which  seed 
is  to  be  preserved,  it  is  exposed  eight  or  ten  days 
to  the  dr,  after  which  the  heads  are  cut  off,  and 
the  seed  is  thrashed  and  separated  in  the  same 
manner  as  lintseed. 

The  processes  to  which  the  hemp  is  subjected 
before  it  is  rendered  marketable,  and  in  a  state 
fit  for  spinning,  are  very  similar  to  those  practised 
with  flax.  The  same  end  is  required  to  be  at- 
tained, that  of  separating  and  cleansing  the  fibrec 
from  the  woody  and  gummy  matters  which  ad- 
here to  it,  and  the  means  used  are  therefore  the 
same, — the  time  and  degree  of  each  operation 
being  proportionate  to  flie  different  nature  of 
the  two  fibres. 

The  plant  is  generally  dried  previously  to 
being  watered,  but  this  is  objected  to  by  some 
of  the  most  intelligent  cultivators.  Mills,  in 
his  work  on  husbandry,  gives  some  very  excel- 
lent reasons  for  dissenting  firom  the  general  prac- 
tice; he  observes,  ''Those  that  are  for  drying  it 
first,  say  that  the  hemp  thereby  becomes  strongei 
than  when  it  is  steeped,  wiUiout  having  been 
previously  dried.  For  my  part,  I  confess  that 
this  drying  seems  to  be  a  needless  trouble;  for  as 
it  is  necessary  in  the  steeping  of  hemp  that  a 
certain  degree  of  putrefaction  should  arise  suffi- 
cient to  destroy  the  texture  of  that  glutinous 
substance  which  coimects  the  fibres  to  the  woody 
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part  of  the  hemp,  it  certainly  is  adviBable  to  lay 
the  hemp  in  water  as  soon  as  can  be  after  it  is 
pulled,  because  the  more  there  b  of  the  natural 
moisture  left  in  this  glutinous  subetanca  the 
sooner  the  putre&ction  would  begin.  If  either 
by  design  or  by  accident  the  hemp  has  been 
dried,  the  putreliEK^ion  comes  on  more  slowly 
and  unequably,  and  the  fibres  contract  a  hard- 
ness which  the  steepii^  will  not  afterwards  easily 
correct." 

Marcandier  is  of  the  same  opinion  as  the 
writer  just  quoted,  and  farther  adds,  that  hemp 
newly  gathered  requires  only  four  days'  immer- 
sion in  water,  but  if  it  has  been  preTi<Misly  dried, 
eight  or  ten  days  will  scarcely  suffice  to  produce 
a  similar  effect,  and  if  the  water  be  hard  or  of  a 
Tery  cold  temperature,  a  fortnight  or  thrte  weeks 
may  be  found  necessary. 

Mere  exposure  to  the  air  is  sometimes  substi- 
tuted for  the  water  steeping;  this  is  called  dew- 
retting.  The  hemp  to  be  so  treated  is  stacked 
and  covered  during  the  first  part  of  the  winter, 
and  in  January  and  February  is  spiead  upon 
meadow  land  and  whitened  with  the  frost  and 
snow.  The  fibres  of  the  plants  thus  treated  are, 
howeyer,  always  much  inferior  to  those  which 
are  retted  by  water,  and  they  are  fit  only  for  the 
coarser  yams. 

In  the  cold  regions  of  some  part  of  Russia 
and  Sweden  the  snow  which  falls  so  abundantly 
is  made  the  means  of  separating  the  fibres  from 
the  useless  part  of  the  plant.  The  hemp  pre- 
viously dried  instead  of  being  steeped  in  water, 
is,  after  the  first  fall  of  snow,  spread  on  the 
ground  to  receive  a  fresh  accession  of  snow  npcm 
its  surfiu^e;  and  this,  when  dissolved  in  the  ^ring, 
leaves  the  hemp  in  such  a  state  that  the  fibres 
are  readily  disengaged.  In  some  parts  of  Livonia 
a  more  complicated  method  is  pursued^  which  it 
is  said  enhances  the  value  of  the  hemp  twenty- 
five  or  thirty  per  cent. 

A  spot  where  there  is  a  fall  of  clear  water  is 
selected,  and  five  or  six  basins  of  about  two  feet 
deep  are  made,  one  beneath  the  other;  they  are 
divided  by  slight  banks  of  clay,  and  communi- 
cate with  each  other  by  means  of  a  small  aper- 
ture in  each,  which  can  be  stopped  at  pleasure. 
The  plants  are  steeped  in  the  lowest  basin  for 
two  or  three  days,  and  so  on  successively  to  the 
highest;  the  first  basin  as  soon  as  emptied  always 
being  filled  again  with  fresh  plants;  at  each  time 
these  are  supplied,  the  water  is  renewed  in  the 
top  basin,  and  the  apertures  being  undosed,  an 
exchange  of  water  takes  place  throughout  all 
the  vessels. 

It  has  always  been  supposed  that  some  im- 
provement might  be  introduced  in  this  prelim- 
inary part  of  the  preparation  of  hemp.  M. 
BruUes,  an  old  curate  of  the  department  of  the 
Somme,  influenced  by  this  opinion,  occupied 
himself  for  several  years  with  various  experi- 


ments on  the  subject.  Encouraged  by  his  goverih 
ment,  he  at  length,  in  1803,  discorered  a  moch 
superior  method,  and  ofifered  it  to  the  iiupectioo 
of  those  interested  in  promoting  the  improve- 
ment. Napoleon,  in  die  midst  of  his  ambitioiu 
schemes  and  stupendous  projects,  still  gsfe  bis 
attention  to  this  minute  point  of  domestic  ad- 
vantage, and  directed  that  trials  should  be  nude 
of  M.  BruUes*  plan,  under  the  superintoideDce 
of  BerthoUet  and  other  scientific  and  oompeteot 
persons.  These  expmments  were  carefoUy  pD^ 
sued  for  six  months,  and  the  result  proved  highly 
satisfisM^ry. 

The  process  u  wholly  different  to  the  osml 
water-retting  wherein  so  much  time  is  oonsumed, 
and  in  which  a  situation  near  a  river  is  ahnost 
indispensably  necessary  for  the  supply  of  the 
canals  with  soft  water.  This  is  M.^^nlles' pro- 
cess: soft  so^>  being  dissolved  in  water  it  is  heated 
to  nearly  boiling  temperature;  the  hemp  stalks 
are  then  entirely  immersed  in  this  Boefj  mixtue, 
the  plants  and  fluids  bearing  the  relative  propor- 
tion in  weight  of  148  to  650;  the  boiler  oontaio- 
ing  the  whole  is  then  closed,  and  the  fire  extin- 
guished. After  being  subjected  to  this  maoeiar 
tion  for  only  two  hours,  the  hemp  is  takes  out 
and  covered  with  a  layer  of  straw,  that  it  may 
cool  gradually  without  losing  its  humidity. 

As  soon  as  one  parcel  of  plants  is  taken  ont 
of  the  cauldron,  fresh  ones  are  put  into  the  same 
water,  care  being  taken  to  add  a  quantity  of  the 
soapy  mixture  equal  to  that  which  had  been 
absorbed  by  the  preceding  plants. 

By  then  crushing  and  beating  the  fibres>they 
were  found  to  separate  more  readily  than  after 
the  common  method  of  retting^  and  with  mnch 
less  waste,  producing  in  the  proportion  of  to 
ounces  from  one  pound  of  plants,  while  in  the 
ordinary  way  only  three  ounces  were  obtamed. 
On  the  other  hand,  the  utensils  required,  and  the 
soap  and  fuel  consumed,  might  be  addoced  as 
countervailing  objections,  whidi,  however,  were 
believed  not  wily  by  the  inventor,  but  by  thoie 
who  investigated  the  method,  to  be  more  than 
compensated  by  the  great  advantages  attendant 
on  this  process. 

After  watering  or  macerating  the  hemp^ittt 
sometimes  dried  in  the  same  manner  as  flsx»bat 
this  operation  is  more  usually  hastened  by  nMSUs 
of  an  oven  or  kihi.  In  this  case  the  heat  mu^ 
be  very  carefully  applied,  as  too  great  a  degT« 
will  injure  the  fibres  by  drying  up  theoU^ 
they  contain,  leaving  them  harsh  azid  bnttie« 
Combustion  is  so  easily  excited  in  dry  he^ 
that  when  a  kiln  is  employed,  great  care  is  tatei 
that  no  fuel  is  used  which  can  Uaie  o'^*^' 
coke  is  therefore  considered  most  proper  to  t» 
purpose. 

The  drying  plaoe  Issometimesakhidof  eatery 
so  situated  as  to  be  sheltered  from  the  nwthai^ 
north-east  wmda^  and  open  to  the  sooth,  that  it 
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par  receire  the  full  benefit  of  Uie  san.  About 
four  feet  abore  the  floor,  ban  of  wood  are  fixed 
acTMB  this  cavern,  on  which  the  hemp  is  Icdd  six 
ineka  thick.  Under  the  hemp  ao  placed,  a  small 
fiif  is  kindled,  which  is  osuaDy  fed  by  tiie  frag- 
ments  of  the  reeds  of  pUmts,  which  have  been 
ibcady  peeled;  thia  is  tended  by  a  carefiil  person, 
who  most  always  he  on  the  alert  to  replenish 
tlie  fiie»  for  the  fuel  used  quickly  consumes^  and 
tconstant  and  regular  heat  should  be  kept  up 
in  the  eavem  or  ovra,  while  very  great  caution 
ii  nqnired  to  prevent  the  flame  from  reaching 
the  hemp.  During  the  process  this  is  turned 
fron  time  to  time^  that  it  may  be  equally  dried 
tluooghout. 

After  it  is  dried  the  hemp  is  usuaUy  broken 
bjthe  hand-break  or  by  mills;  when  the  former 
b  Med  it  is  reckoned  that  one  woman  can  break 
twentj  or  thirty  pcmnds  during  the  day.  Some 
nhivBtoTB  adopt  another  method  for  separating 
the  filnes.  This  is  done  by  simply  breaking  off 
ipieee  of  the  stalk  at  the  lower  end,  and  peeling 
the  baik  from  the  reed  in  ribands.  Itissosimple 
of  perfonnance,  that  the  children,  the  aged,  and 
the  infinn,  can  be  advantageously  employed  in 
the  task;  and  where  there  is  a  lax^e  flunily,  and 
wme  hands  which  would  be  otherwise  useless, 
this  method  may  be  pursued  with  a  good  result, 
hut  it  would  be  very  unprofitable  work  for  an 
Mtire  labourer.  Besides  which  it  is  not  as  ef- 
£»tiial  as  the  use  of  the  break  in  separating  the 
fihies.  The  peeled  hemp  comes  off  with  much 
of  the  useless  membranes  adhering,  and  it  is  not 
•liieng^ed  from  any  of  the  dirt,  which  it  may 
liafe  contracted  in  the  stagnant  pools  where  it 
has  been  watered;  these  circumstances  render  the 
lifter  processes  vrith  the  peeled  hemp  more  difii- 
coh  than  with  that  which  ia  broken. 

The  Abb^  Brullea  reoommenda  another  manner 
of  aocompliahing  the  same  thing,  and  which  he 
toms  reeding  the  plant.  For  this  purpose  a 
twngh  is  provided,  twelve  or  fourteen  inches 
<lee|»»aDd  aomewhat  longer  than  the  hemp  under 
praeess;  to  this  trou^  are  fitted  two  pieces  of 
^'oodyS foot  in  length,  set  on  one  side  with  brass- 
viie  teeth.  Hie  trough  being  filled  with  water, 
<n)d  ti»  hemp  laid  evody  along,  these  pieces  of 
vood  are  placed  over  the  hemp,  one  at  the  end 
^  the  other  in  the  middle  of  the  stalks,  serving 
thoB  ihedouble  purpose  of  keeping  them  straight 
<Bd  of  retaining  ihtm  in  the  water. 

Immediately  that  the  hemp  is  found  to  be 
nfBeiently  macerated,  it  is  transferred  to  the 
''wilh  without  Miy  previous  drying;  there  it  is 
gently  rubbed,  to  promote  still  farther  the  separ- 
8to  of  the  bark  fixmi  the  reed.  The  bark  is 
^  disengaged  from  the  stem  at  the  root  end; 
keeping  the  hand  and  the  reed  under  water,  and 
Ujing  hold  of  the  stem,  it  is  readUy  drawn  out 
^^^^  the  bark,  like  a  sword  firom  its  scabbard. 
1«  this  way  a  skilful  operator  may  draw  out  six 


or  more  reeds  at  once,  ^ould  any  of  the  reeds 
be  broken,  then  the  board  is  taken  off  at  the 
upper  end,  and  the  remaining  pieces  are  drawn 
out  at  that  side. 

IVhen  the  fibres  are  thus  freed  from  the  reeds 
they  are  readily  disengaged  from  the  remaining 
parts^  now  macerated  into  a  jelly,  which  is  re- 
moved by  washing  and  rubbing,  care  being  taken 
not  to  twist  or  displace  the  threads. 

Ailer  the  fibres  have  been  disengaged  by  either 
of  the  foregoing  methods,  the  operation  of  scutch- 
ing commences;  thb  has  been  already  described. 
The  usual  allowance  for  waste  in  Russian  hemp, 
under  this  process,  is  estimated  at  four  pounds 
per  hundred  weight.  A  good  workman  can 
scutch  from  sixty  to  eighty  pounds  of  hemp  per 
diem.  Those  film>us  parts  which  are  beaten  out 
are  carefully  collected  and  scutched  separately, 
and  the  snaller  pieces  which  are  shaken  out  from 
the  coarse  tow  used  for  caulking  ships,  making 
flambeaux,  mops^  and  various  other  articles. 

Before  Uie  hemp  is  heckled  it  is  usually  made 
to  undei^  a  previous  operation  called  beetling. 
This  b  performed  by  beating  it  with  heavy 
wooden  maUets,  in  order  still  more  completely 
to  separate  the  fibres,  and  to  make  them  finer 
and  softer.  The  motion  is  given  to  the  mallets 
either  by  hand  or  by  water,  or  by  other  motive 
power.  When  a  machine  is  used,  the  hemp  is 
constantly  turned  by  a  boy,  in  order  to  change 
the  surfoce,  that  every  part  in  turn  may  receive 
the  strokes.    It  is  then  consigned  into  the  heckle. 

The  heckles  used  for  hemp  are  somewhat 
coarser  than  those  for  flax.  The  teeth  of  the 
coarsest  are  usually  about  an  inch  in  circumfer- 
ence at  bottom,  diminishing  gradually  to  a  sharp 
point,  and  they  are  set  about  two  inches  apart 
from  each  other. 

The  produce  of  an  acre  of  land  sown  with 
this  plant  usually  averages  from  four  to  Hre 
hundred  weight  of  deansed  hemp,  and  from  six- 
teen to  twenty-four  bushels  of  seed.  The  cul- 
ture of  hemp  is  considered  to  be  rery  profitable, 
and  many  attempts  have  been  made  to  encourage 
its  farther  growth  in  England;  but  a  great  pre- 
judice formeriy  existed  against  this  crop,  and  it 
was  supposed  to  exhaust  the  land  to  such  a  de- 
gree, that  many  landowners  inserted  in  the  leases 
granted  to  their  tenants^  covenants  prohibiting 
its  cidtivaUon. 

Hemp  is  admitted  from  all  countries  under 
a  nominal  duty  of  one  penny  per  cwt.;  its  pre- 
sent price,  varying  according  to  its  quality,  is 
from  jC21  to  £28  per  ton. 

The  Nettle  (urtka.)  This  genus,  belonging 
to  the  same  natural  fiemiily  as  hemp,  also  affords 
a  fibre  tenacious  enough  to  be  manufiictured  into 
doth.  The  wrtica  dioiea  groves  a  weed  in  almost 
every  region  of  the  globe.  This  species,  as  well 
as  ti.  ureM  and  piluli/eray  have  the  singular  pro- 
perty of  being  furnished  with  a  poisonous  juice. 
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Tlie  small  prickles  with  which  the  leares  are 
coreredy  are  hollow  tubes  filled  with  an  acrid 
liquid.  These  tubes  hare  a  small  hole  at  the 
point,  and  when  gently  pressed  the  sharp  points 
enter  the  skin,  and  the  fluid  flows  into  the  wound, 
causing  a  burning  sensation  in  the  skin,  and  a 
blister.  A  strong  decoction  of  the  plant  sdted, 
will  readily  coagulate  milk  without  imparting 
the  disagreeable  flaYour  that  ill  prepared  runnet 
is  apt  to  do.  The  Chinese  and  other  nations 
manufacture  a  sort  of  doth  from  the  prepared 
fibres  of  the  nettle. 

SuifN,  or  iNin^ir  Hekf  (erokderia  juneea). 
Natural  family  Uguminoscg:  diadelpkiay  decan- 
dria,  Linnsus.  Two  species  of  crvtolaria  are 
cultivated  in  the  Indies^  and  used  f<Mr  the  same 
purposes  as  hemp.  The  Stalk  is  herbaceous^  fur- 
rowed, and  grows  to  the  height  of  four  to  six 
feet.  The  leaves  are  nmple,  lanceolate,  subses- 
sile;  the  flowers  are  papilicmaceous;  the  pods 
smooth.  It  is  of  easy  culture,  and  very  produc- 
tive. The  seeds  are  sown  pretty  thick,  in  a  soil 
which  requires  little  previous  culture,  about  the 
commencement  of  the  rainy  season.  In  about 
three  or  four  months  afterwards  the  fJants  are 
ready  for  gathering,  which  is  known  by  the 
blossoms  beginning  to  fall  off.  The  plants  are 
either  pulled  up  by  the  roots,  or  cut  down  diort. 
They  are  then  immediately  placed  in  shallow 
water,  standing  on  their  root  ends^  not  more  than 
one-third  of  the  plant  being  immersed;  next  day 
they  are  whoDy  covered  with  water;  and  thus 
the  thicker  and  more  woody  part  is  steeped  longer 
than  the  thinner  and  more  delicate.  After  three 
or  four  days'  maceration,  the  dresser,  standing  in 
the  water,  takes  up  a  handful  of  the  stems,  breaks 
them  in  the  middle,  and  strikes  each  part  suc- 
cessively on  the  water  until  the  fibre  separates 
from  the  reed.  The  filaments  are  then  hung  up 
to  dry,  and  with  little  more  preparation  are  made 
into  cordage,  fidiing  nets,  and  small  lines* 

Poo?,  or  Jute  (eorehcruB  olUarnu),  Natural 
family  nHaeeos;  pofyandrta,  fnonogyniay  Lin- 
n£us«  This  is  an  annual  plant,  which  flowers  in 
autumn,  and  grows  wild  in  many  districts  of 
India.  In  Bengal  it  is  cultivated  for  its  fibres, 
which  are  made  into  cordage.  In  its  wild  state 
it  is  short  and  branchy;  but  when  cultivated  it 
sends  up  a  smooth  round  stem,  of  the  height  of 
three  feet.  About  Aleppo  the  Jews  cultivate 
this  plant  as  a  pot  herb.  The  Hindoos  also  boil 
and  eat  the  leaves.  The  stems  require  to  be  ma- 
cerated for  two  or  three  weeks  before  the  fibres 
can  be  separated.  The  bags  in  which  Indian 
sugar  is  brought  to  this  country  are  made  of  the 
material  of  this  plant. 

Chinese  Hemp  (eorchot'ue  eapmlarisj.  This 
species  is  cultivated  in  China,  as  well  as  in  Ben- 
gal, both  as  an  article  of  food  and  for  the  manu- 
facture of  cordage.  It  is  found,  however,  to  be 
inferior  in  evtry  respect  to  the  fibre  of  hemp. 


Another  plant,  sanseviera  zylamcGy  foimd  in 
China,  Ceylon,  and  other  parts  of  India,  b  cul- 
tivated for  similar  purposes.  Its  leaves,  wUdi 
are  fit>m  three  to  four  feet  in  length,  afiM  • 
fibrous  substance,  whidi  the  natives  prepaid  If 
placing  the  leaf  on  a  smooth  bioad  table,  hoHk 
it  down  by  putting  their  g^reot  toe  on  one  eolv 
it,  and  then  sctaping  it  with  a  thin  pieee  nf  M 
wood  held  in  both  hands.  Forty  pemli^f 
leaves  thus  scmped  ivill  afford  one  pooni  if 
dean  dry  fibres.  Dr  Roxbmig^  nckoM  Vk 
material  of  excellent  quidity ;  and  thi|iks1lit 
the  China  grass,  used  by  the  C^iinese  fiir  |IMi 
strings^  fishing  lines,  and  other  pupeseil  %#* 
thmg  else  than  thb  plant.  It  is  ^^^^^^ 
the  natives  of  the  Ciicars  for  8trifi|^|4tpr 
bows.  *  V  '• 

Another  spedes,  jowjewfem  ^ 
wild  in  great  abundftaoe'  in  wetiini  flK^ 
said  to  rival  the  New  Zealand  iia(  i 
fibre. 

Nxw  ZsALAND  Flax  (pkerrnhm  ^^\J^ 
tural  fitmily  aspkodehce;  heMmdriOtmS^i'^ 


Kevr  Z«>Alaad  Ilax. 

Limuras.  This  plant,  which  grows  m  great 
abundance  in  New  Zealand,  has  long  alader 
leaves,  resembling  the  common  fUtg,  and  wliieb, 
proceeding  from  Uie  root,  encirde  the  stem.  T^ 
latter  rises  dngle  to  the  hdght  of  sevenl  ftet, 
and  then  branching  out,  bears  a  number  of  flmaU 
flowers. 

The  fibrous  part  of  the  kaves  is  possessed  of 
great  tenacity  and  strength,  and  with  very  Bttle 
preparatory  labour,  is  converted  by  the  Batires 
of  New  Zeakind  into  dothing  and  cordage,  whieb 
Utter  is  found  to  be  much  stronger  than  that 
made  from  hemp.  Another  preparation  prodocw 
from  the  same  plant  long  sl«ider  fibres  of  a  beau- 
tiful whiteness,  and  havmg  the  lustre  of  aiUf. 
Of  these  the  natives  make  their  best  clothes. 
This  plant  was  intaroduoed  into  Irdand  by  Mr 
Underwood,  in  the  year  1798,  where  it  has  been 
cultivated  as  on  ornamental  plant  etw  wncfti 
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It  thriTc*  well  in  the  climate  of  Britain  in  the 
open  air,  and  in  almost  any  aituaiion. 

Kr  Saliabniy,  of  the  Botanic  Garden  of  Chel- 
set,  girea,  aa  the  result  of  his  experiments  imd 
obserrationa^  many  useful  hints  for  its  culture 
md  preparation*  He  found  that  plants  of  three 
jmn  M  will,  on  an  average,  yield  thirty-six 
lttTe%  besides  a  very  considerahle  increase  of 
oAeta,  which  leaves  heii^  cut  down  in  the  au- 
tamB,  others  spring  up  anew  in  the  ensuing 
summer.  Six  leaves  have  produced  one  ounce 
of  diy  available  fihres,  having  been  previously 
sent^ed  and  cleansed;  at  which  rate  an  acre  of 
land  cropped  with  these  plants,  growing  at  three 
feet  diatttice  firom  each  other,  will  yield  rather 
move  than  sixteen  hundred  weight  per  acre,  a 
gireat  produce  compared  with  that  of  either  flax 
or  bemp.  It  has  likewise  the  fother  advantage 
of  beii^  deanaed  with  very  little  labour  or 
tnmWe.  The  leaves  are  cut  when  full  grown, 
and  macerated  for  a  few  days  in  stagnant  water; 
they  are  then  passed  tinder  a  roller  machine  pro- 
periy  weighted.  By  these  means  the  fibres  ae- 
paiate,  and  if  then  washed  in  a  running  stream 
win  QMtantly  become  white. 

Two  or  three  years  back  some  of  this  material, 
which  had  been  obtained  from  the  Colonial 
Oflfce,  was  woven  into  cloth  by  the  pauper  chil- 
dren of  St  George's  workhouse,  little  Chelsea. 
It  was  soft  to  the  touch,  and  of  a  good  colour. 
From  other  trials^  however,  which  have  been 
lude^  it  b  supposed  that  this  material  does  not 
prodnee  very  durable  doth,  and  that  it  is  not 
wdl  adapt^  to  the  purpose  of  weaving;  but 
*^  test  haa  proved  its  superiority  for  the  fbr- 
i^ution  of  cordage. 

The  leaves  of  this  plant  grow  in  Ireland  to 
fi^  ax,  and  even  eight  feet  high.  It  is  propa- 
(1^  by  ofisets,  which  should  not  be  parted  till 
the  parent  root  is  four  years  old.  May  is  the 
iMit  &vourable  season  for  this  work  of  hus- 
baadry. 

Experiments  have  likewise  been  made  at 
Portsmouth  in  the  application  of  another  pro- 
duct of  New  Zealand  to  the  mann&cture  of  huge 
<Bd  small  ropes.  A  fiivourable  report  has  been 
girea  of  the  result  of  these  trials.  The  new  ma- 
terial is  a  strong  pliable  grass,  very  silky  in  its 
wture,  and  of  very  rapid  and  luxuriant  growth, 
^hwe  crops  being  obtained  in  one  year.  It  may 
^  brought  into  this  country  at  the  estimated 
price  of  £Q  per  ton,  which  is  now  about  one- 
^  of  the  price  of  hemp  of  the  best  qualit}'. 


CHAP.  XLII. 

TZKBER  TREES — THE  OAK,  ELM,  ASH,  &C. 

The  Oak  (querctu).     Natural  family  cmen- 
^'Ketg;  moncecia,  pofyandria,  of  Linnsus.     The 


oak,  from  the  remotest  antiquity,  has  obtained  a 
pre-eminence  among  trees,  and  has  not  unjustly 
been  styled  the  ^*  monarch  of  the  woods."  Its 
great  size,  noble  aspect,  long  duration,  and  the 
strength  and  durability  of  its  wood,  all  contri- 
bute  to  enhance  its  importance.  It  was  held  sa- 
cred by  the  Greeks  and  Romans,  and  no  less  so 
by  the  ancient  Gauls  and  Britons.  The  Romans 
dedicated  this  tree  to  Jupiter;  and  the  Roman 
husbandmen,  before  they  began  their  harvest, 
crowned  their  heads  with  wreathes  of  its  leaves. 
The  solemn  ceremonies  of  the  Druids  were  held 
under  its  shade,  their  mysteries  were  connected 
with  it,  and  cutting  the  mistletoe  ^m  its  trunk 
formed  one  of  their  most  sacred  rites.  To  mo- 
dem Britons,  aa  furnishing  the  materials  of  their 
navy,  it  is  held  in  no  less  esteem  and  importance 
as  a  national  tree. 

Let  India  boast  her  plants,  nor  envy  we 
Tlie  weeping  amber  and  the  bslmj  tree, 
While  by  oar  oaks  the  preeioos  loads  are  borne, 
And  realms  commanded  which  those  trees  adorn.* 

Of  the  oak  there  are  a  great  many  species. 
Three  kinds  are  indigenous  to  Britain.  A  con- 
siderable ntimber  of  species,  and  many  varieties, 
are  found  in  the  temperate  parts  of  Europe;  and 
at  least  fifty  species  have  been  discovered  in 
North  and  South  America.  Some  of  these  are 
deciduous,  others  eveigreen;  some  only  attain  the 
height  of  shrubs,  while  others  rise  to  magnifi- 
cent  trees.  The  temperate  regions  of  the  globe 
are  most  favourable  for  the  growth  of  the  oak. 
It  is  not  found  generally  in  the  torrid  zone,  un* 
less  at  considerable  elevations,  where  the  atmos- 
pheric heat  is  greatly  reduced;  and  it  grows 
sparingly  and  stunted  in  latitudes  fiur  north. 

The  cmnmcn  British  Oak  (quercmrobur).  In 
this  well  known  species  the  leaves  are  deciduous; 
they  are  oblong,  broader  at  the  top  than  the  bot« 
torn,  having  acute  notches  with  obtuse  angles. 
The  trunk  is  knotty,  or '^gnarled;"  the  branches 
thick,  tortuous,  and  numerous.  It  flowers  in 
spring,  the  time  depending  on  the  temperature 
of  the  season,  and  the  situation  and  soil.  We 
often  observe  an  oak  in  full  leaf,  and  at  the  same 
time  another  standing  near  it  without  any  such 
appearance,  owing  to  the  coldness  or  poverty  of 
the  stratum  on  which  it  stands,  and  which  would 
have  been  unperceived  had  not  the  tree  shown 
it.  But  notwithstanding  this,  observation  and 
experience  teach  us  that  these  differences  are 
very  inconsiderable,  and  that  the  oak,  which  is 
most  backward  in  putting  forth  its  leaves,  gen- 
erally retains  its  verdure  the  longest  in  the  au- 
tumn. In  general  the  flowers,  which  are  of  a 
yellowish  hue,  b^n  to  open  about  the  7th  of 
April;  about  the  18th  the  leaves  appear,  at  which 
time  the  flowers  are  in  full  bloom;  and  about 
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the  Gth  of  May  the  leaves  will  be  quite  oat,  and 
remain  until  the  autumnal  frosts  coiue  on.  When 


I5&. 


Tlie  Onk. 

the  oak  grows  alone  it  is  moderately  low, 
and  its  branches  spreading.  In  this  case  the 
timber  is  also  said  to  be  more  compact  and 
stronger,  and  the  crooked  arms  or  branches  bet- 
ter suited  for  ship  building.  In  thickly  planted 
groups  the  stems  grow  upwards,  and  often  reach 
the  height  of  forty  to  fifty  feet  without  giving 
off  lateral  branches,  while  the  branches  attiun 
a  height  equal  to  that  of  the  trunk,  thus  form- 
ing a  tree  of  100  feet  in  height. 

The  wood  of  the  oak,  though  full  of  minute 
pores,  forming  to  appearance  a  spungy  net- work 
(see  Plate  I.,  fig.  8.),  is  yet  of  great  strength  and 
durability.  Some  timber  may  be  harder,  some 
more  difficult  to  rend  or  tear,  and  some  less  ca- 
pable of  being  broken  across;  but  none  eontains 
all  these  qualities  united  in  such  a  sux>erior  d^^ree 
as  the  oak ;  henoe  its  great  use  in  ship  building, 
where  all  these  requisites  are  demanded.  The 
oak  is  not  so  much  used  for  ship-building  as  it 
was  formerly,  having  been  in  a  great  measure 
superseded  by  fir,  and  latterly  laroh  wood  has 
been  much  employed  for  this  purpose.  The 
sailor  will  still,  however,  maintain  that  his 
ship  is  **  heart  of  oak."  The  seed  of  the 
oak,  or  acorn,  is  a  well-known  nut,  contained 
in,  and  partially  covered  by,  the  calyx  oi  the 
flower.  Our  rude  ancestors  are  said  to  have  fed 
on  tliem;  and  acorns  are  still  used  as  food  by  the 
peasantry  in  the  south  of  Europe.  Cervantes, 
in  his  romance  of  Don  Quixote,  not  only  sets 
them  before  the  goat-herds  as  a  dainty,  but  picks 
out  the  choicest  as  a  dessert  for  the  Countess  her- 
self. The  oaVs  with  edible  acorns  are  not,  how- 
ever, of  the  same  species  as  the  English  oak. 
The  Italian  oak,  which  Vii^il  represents  as  the 
monarch  of  the  forest,  and  of  the  elevation  of 
whose  top,  the  stedfastness  of  whose  roots,  and 
of  whose  triumph  in  its  greenness  over  the  lapse 
of  ages,  he  gives  a  splendid  description  in  the 
second  book  of  his  Geoigics,  bore  fruit  which 
was  used  as  food.  The  quercus  ilex  (the  ever- 
green oak),  which  is  still  common  in  Spain,  in 


Italy,  in  Greece,  in  Syria,  in  the  south  of  France, 
and  on  the  shores  of  the  Mediterranean,  besn  a 
fruit  which,  in  its  agreeable  flavour,  resemUei 
nuts.  It  is  a  slow-growing  tree,  and  is  slwajs 
found  single,  and  not  in  clumps.  There  is  an- 
other evergreen  oak,  qvercui  ballctOy  very  com- 
mon in  Spain  and  Barbory,  of  which  the  aooni 
are  most  abundant  and  nutritive.  During  the 
Peninsular  war,  the  French  armies  were  for- 
tunate in  finding  subeistence  upon  thv  beUota 
acorns  in  the  woods  of  Salanumea.  We  sre  often 
startled  by  the  assertions  of  ancient  writers,  flist 
the  acorn,  in  the  early  periods  of  society,  formed 
the  principal  food  of  mankind.  Much  of  our 
surprise  would  have  ceased  had  we  distrngoished 
between  the  common  acorn  and  that  of  the  ilex, 
ballota,  and  esculus  oaks.  Some  of  the  cIsbbIc 
authors  speak  of  the  fatness  of  the  primitive  in* 
habitants  of  Greece  and  southern  Europe,  who, 
living  in  the  forests  which  were  planted  by  the 
hand  of  nature,  were  supported  almost  wholly 
upon  the  firuit  of  the  oak.  The  Grecian  poets 
and  historians  called  these  people  balamikigi 
(esters  of  acorns) ;  but  then  the  Greek  word 
bdlanosy  which  the  Romans  translated  §Umi 
(aoom),  applied  also  to  such  fruits  ss  dates, 
nuts,  beech-mast,  and  olives.  These  all  contain 
large  quantities  of  oil,  which  renders  them  pa^ 
ticnlarly  Dutritive. 

Whether  the  custom  existed  among  the  an- 
cient Britons^  or  (as  is  more  probable),  was  im- 
ported by  the  Saxons^  who  came  from  the  thick 
oak  forests  of  Germany,  it  is  certain  that,  dnriof 
the  time  when  they  held  sway  in  this  eovntiy, 
the  fattening  of  hogs  npon  aooms  in  the  fcrats 
was  accounted  so  important  a  branch  of  doioes- 
tic  economy,  that,  at  about  the  dose  of  the 
seventh  century,  king  Ina  enacted  the  fsss^ 
laws  for  its  regnhition.  The  fruit  of  the  oak 
then  formed  gifu  to  kings,  and  part  of  the  dow- 
ries of  queens.  So  very  important  was  it,  in- 
deed, that  the  failure  of  the  acorn  crop  is  re- 
corded as  one  of  the  principal  causes  of  ftrntne. 
One  of  the  most  rexatious  acts  of  William  the 
Conqueror,  in  his  passion  for  converting  the 
whole  of  the  forests  into  hunting  grounds,  was 
that  of  restricting  the  people  from  fattening  ^r 
hogs;  and  this  restriction  vras  one  of  the  griev- 
ances which  king  John  was  called  upon  to  re- 
dress at  the  triumph  of  Rnnnemede,  where  his 
assembled  subjects  compelled  him  to  sign  ifa^ 
Charta.  It  is  to  be  observed  tliat  ewme^s  Mi 
was  the  principal  food  of  most  nations  in  the 
earlier  stages  of  civilization;  and  this  is  to  he  at- 
tributed to  the  extreme  rapidity  with  which  the 
hog  species  multiply. 

Up  to  a  recent  period,  laige  droves  of  W 
were  fottened  upon  the  acorns  of  the  New  F<ffi^ 
in  Hampshire,  under  the  guidance  of  swine-herds, 
who  collected  the  herds  together  every  night  br 
the  sound  of  a  horn.      At  the  present  time,  the 
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iwgs  of  Efltremadoia  are  principally  fed  upon 
the  aooms  of  the  ballota  oak;  and  to  this  cause 

j        it  taigiied  the  great  delicacy  of  their  flesh. 

The  history  of  the  importance  of  the  oak  as 

!  timber  nearly  keeps  pace  with  thai  of  ship-huild- 
b^^  and  there  is  little  doaht  that,  from  the  time 
of  Alfred,  who  first  gave  England  a  nary  capa- 
ble of  contendii^  with  her  enemies  npon  the  sea, 
to  that  of  Nelson  (ahont  nine  hundred  years  af- 
terwarda),  in  whom  nautical  skill  appears  to  have 
ken  raised  to  the  greatest  possible  height,  the 
oak  was  the  principal  and  essential  material  in 
ahip-bnilding.  It  is  more  than  probable  that 
tbe  inferiority  of  some  of  our  more  recently  built 
ships,  and  the  rarages  which  the  dry-rot  is  mak- 
ii^  among  them,  have  arisen  from  the  substitu- 
tion of  foreign  oak  for  that  of  native  growth.  A 
vriter  m  the  Quarterly  Keview  has  ascribed  this 
erfl  to  the  substitution  of  a  foreign  species  of 
oak,  in  our  own  plantations,  instead  of  continu- 
m  the  true  native  tree. 

"We  may  here  notice  a  fact  long  known  to 
botanists,  but  of  which  our  planters  and  pur- 
Tcjors  of  timber  appear  to  have  had  no  suspi- 
cion, that  there  are  two  distinct  species  of  oak 
b  England,*  the  quercus  robur^  and  the  quercus 
fonli^ora;  the  former  of  whidi  affords  a  dose- 
ginned,  firm,  solid  timber,  rarely  subject  to  rot; 
the  other  more  loose  and  sappy,  very  liable  to 
rot,  and  not  half  so  durable.  This  difference 
was  noticed  so  early  as  the  time  of  Ray;  and 
Martyn,  in  his  Flora  Rustiea,  and  Sir  James 
Smith,  in  his  Flora  Britannicay  have  added  their 
testimonies  to  the  fact  The  second  species  is 
npposed  to  have  been  introduced,  some  two  or 
three  ages  ago,  from  the  continent,  where  the 
oaks  are  chiefly  of  this  latter  species,  especially 
ia  tbe  German  forests,  the  timber  of  which  is 
taowi  to  be  very  worthless.  But  what  is  of 
nwre  importance  to  us  is,  that,  de  factOy  the  im- 
poitor  abounds,  and  is  propagated  vigorously  in 
fte  New  Forest  and  other  parts  of  Hampshire, 
in  Korfolk,  and  the  northern  counties,  and  about 
I^ndon;  and  there  is  but  too  much  reason  i6  be- 
Here  that  the  numerous  complaints  that  were 
beard  about  ovr  ships  being  infested  with  what 
^u  called,  improperly  enough,  dry-roty  were 
o^ing  to  the  introduction  of  thb  spedes  of  oak 
ixto  the  naval  dockyards,  where,  we  understand, 
tbe  distinction  was  not  even  suspected.  It  may 
tto  be  dtseriminated  from  the  true  old  Engliali 
^:  the  acorn-stalks  of  the  robur  are  lonp,  and 
ite  leaves  tkort;  whereas  the  s^mliflora  has  the 
anm-staflks  skoriy  and  the  leaves  lon^;  the 
•wms  of  the  former  grow  singly,  or  seldom  two 
«nthe  same  foot-stalk:  thoae  of  the  latter  in 
chiatera  of  two  or  three,  dose  to  the  stem  of  tbe 
b»Bdi.  We  believe  the  Russian  shipa  of  the 
Biltie,  that  are  not  of  hnrch  or  fir,  ave  built  of 

*  Or  lather,  tbe  teasiUflora  may  bo  rcokooed  a  Tariety. 


this  species  of  oak;  but  if  this  were  not  the  case, 
their  exposure  on  the  stocks,  without  cover,  to 
the  heat  of  summer,  which,  though  short,  is  ex- 
oeesive,  and  the  rifts  and  chinks,  which  fill  up 
with  ice  and  snow  in  the  long  winter,  are  enough 
to  destroy  the  stoutest  oak,  and  quite  sufficient 
to  account  for  their  diort-lived  duration.*' 

The  trunk  of  the  detached  oak  acquires  by  far 
the  greater  diameter;  some  of  the  old  hollow 
trees,  most  of  which  are  of  this  description,  hav- 
ing a  diameter  of  as  much  as  sixteen  feet  in  the 
cavity,  and  still  a  shell  of  timber  on  the  outside, 
sufficiently  vigorous  for  producing  leaves  and 
even  acorns.  The  age  to  which  the  oak  can  con- 
tinue to  vegetate^  even  after  the  core  has  de- 
cayed, has  not  been  fully  ascertained;  but  in 
favourable  situations  it  must  be  very  consider- 
able. In  the  New  Forest,  Evdyn  counted,  in 
the  sections  of  some  trees,  three  hundred  or  four 
hundred  concentric  rings,  or  layers,  of  wood, 
each  of  which  must  have  recorded  a  year's  growth. 
The  same  celebrated  planter  mentions  oaks  in 
Dennington  Park,  near  Newbury,  once  the  resi- 
dence of  Chaucer,  which  could  not  have  arrived 
at  the  size  which  they  possessed  in  a  less  period 
than  about  three  hundred  years ;  and  though  he 
does  not  say  upon  what  evidence  the  opinion  is 
grounded,  Gilpin  notices,  in  his  Forest  Scenery, 
'*  a  few  venerable  oaks  in  tbe  New  Forest,  that 
chronide  upon  their  furrowed  trunks  ages  before 
tbe  Conquest." 

Some  out  of  the  number  of  ancient  oaks  that 
are  celebrated,  it  may  not  be  uninteresting  to 
mention.  One  of  the  three  in  Dennington  Park, 
the  King's  Oak,  was  fifty  feet  high  before  a 
bough  or  even  a  knot  appeared,  and  the  base  of 
it  squared  five  feet  entirely  solid;  the  Queen's 
Oak  was  strmght  as  a  line  for  forty  feet,  then  di- 
vided into  two  immense  arms,  and  the  base  of  it 
squared  to  four  feet;  and  Cbauceifs  oak,  said  to 
have  been  planted  by  the  poet,  though  inferior 
to  the  royal  ones,  was  still  a  most  stately  tree. 
The  Framlingham  oak  (Suffi>lk),  used  in  the 
construction  of  the  Royal  Sovereign,  was  four 
feet  nine  inches  square,  and  yielded  four  square 
beams,  each  forty-four  feet  in  length.  An  oak 
felled  at  Withy  Park  (Shropshire),  in  1697,  was 
nine  feet  in  diameter  without  the  bark;  there 
were  twenty-eight  tons  of  timber  in  the  body 
alone;  and  the  spread  of  the  top,  from  bough  to 
bough,  was  one  hundred  and  forty-four  feet.  In 
Holt  Forest  (Hampshire),  there  was  an  oak 
which,  at  seven  feet  from  the  ground,  was  thirty- 
four  feet  In  circumference  in  1759,  and  twenty 
years  after,  the  circumference  had  not  increased 
half  an  inch.  Dr  Plott  mentions  an  oak  at  Nor- 
bury  which  was  of  the  enormous  circumference 
of  forty-five  feet;  and  when  it  was  felled,  and 
lying  flat  upon  the  ground,  two  horsemen,  one 
on  each  side  the  trunk,  were  ooneealed  from  each ' 
other.    The  same  author  mentions  an  oak  at 
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Keicot,  under  the  shade  of  which  four  thousand 
three  hundred  and  seventy-four  men  had  suffi- 
cient room  to  stand.  The  Boddington  oak,  in 
the  Vale  of  Gloucester,  was  fifty-four  feet  in  cir- 
cumference at  the  hase.  The  larger  arms  and 
branches  were  gone  in  1783;  and  the  hollow  ca- 
vity was  sixteen  feet  in  its  laigest  diameter,  with 
the  top  formed  into  a  regular  dome ;  while  the 
young  twigs  on  the  decayed  top  had  small  leaves 
about  the  size  of  those  of  the  hawthorn,  and  an 
abundant  crop  of  acorns.  The  hollow  had  a 
door  and  one  window;  and  little  labour  might 
have  converted  the  tree  into  a  commodious  and 
rather  a  spacious  room.  The  Fairlop  oak  in 
Essex,  though  inferior  in  dimensions  to  the  last 
mentioned,  was  a  tree  of  immense  size,  being  be- 
tween six  and  seven  feet  in  diameter  at  three 
feet  from  the  ground.  Damory's  oak  in  Dorset- 
shire was  one  of  the  largest  oaks  of  which  mention 
is  made.  Its  circumference  was  sixty-eight  feet ; 
and  the  cavity  of  it,  which  was  sixteen  feet  long 
and  twenty  feet  high,  was,  about  the  time  of  the 
Commonwealth,  used  by  an  old  man  for  the  en- 
tertainment of  travellers,  as  an  ale-house.  The 
dreadful  storm  in  the  third  year  of  last  century 
shattered  this  majestic  tree;  and  in  1766  the  last 
vestiges  of  it  were  sold  as  firewood.  An  immense 
oak  was  dug  out  of  Hatfield  bog.  It  was  a  hun- 
dred and  twenty  feet  in  lengUi,  twelve  in  dia- 
meter at  the  base,  ten  in  the  middle,  and  six  at 
the  smaller  end  where  broken  off. 

Dr  Hunter,  in  his  notes  to  Evelyn's  Sylva, 
thus  describes  the  great  Cowthorpe  oak,  near 
Wetherby,  in  Yorkshire,  as  it  stood  in  1776: 
"  The  dimensions  are  almost  incredible.  With- 
in three  feet  of  tlie  surface  it  measures  sixteen 
yards,  and  close  by  the  ground  twenty-six  yards, 
or  seve^^ty-eight  feet.  Its  height  in  its  present 
ruinous  state  is  almost  eighty-five  feet,  and  its 
principal  limb  extends  sixteen  yards  firom  the 
bole.  Throughout  the  whole  tree  the  foliage  is 
extremely  thin,  so  that  the  anatomy  of  the  an- 
tient  branches  may  be  distinctly  seen  in  the 
height  of  summer.  When  compared  to  this, 
all  other  trees  are  but  children  of  the  forest," 
In  1829  it  is  again  described  thus  by  the  Rev. 
Thomas  Jessop :  "  The  Cowthorpe  oak  is  still 
in  existence,  though  very  much  decayed.  At 
present  it  abounds  with  foliage  and  acorns ;  the 
latter  have  long  stalks,  the  leaves  short  ones. 
The  dimensions  are  as  follow:  Height  forty-five 
feet ;  circumference,  close  to  the  ground,  not  in- 
cluding the  angles,  sixty  feet,  at  one  yard  high 
forty-five  feet;  extent  of  principal  branch  fifty 
feet,  being  an  increase  of  two  feet  in  about  half 
a  century.  I  am  inclined  to  think  that  the  ori- 
ginal dimensions  were  those  given  in  the  Sylva. 
The  oldest  persons  in  the  neighbourhood  speak 
of  the  tree  as  having  been  once  much  higher; 
and  were  the  angles  included  in  the  measure- 
ment, which  project  from  the  lower  trunk,  the 


circumference  might  be  made  out  twenty-six 
yards.  It  is  said  by  the  inhabitants  of  the  vil- 
lage,  that  seventy  persons  at  one  time  gotwithiu 
the  hollow  of  the  trunk ;  but  on  inquiring,  1 
found  many  of  these  were  children;  and  as  Uic 
tree  is  hollow  throughout  to  the  top,  I  sappoie 
they  sat  on  each  others'  shoulders ;  yet,  without 
exaggeration,  I  believe  the  hoUow  capable  of 
containing  forty  men.**  * 

The  Greendale  oak,  in  Nottinghamshire,  still 
remains  a  curious  monument  of  antiquity.  In 
1724  a  road- way  was  cut  through  its  veneiaUe 
trunk  higher  than  the  entrance  to  Westminster 
Abbey,  and  sufficiently  capacious  to  pennit  a 
carriage  and  four  horses  to  pass  through  it.  The 
circumference  of  the  trunk  above  the  arch  b 
thirty-five  feet,  the  height  of  the  arch  ten  feet, 
and  the  circumference  about  the  middle  upwards 
of  six  feet. 

Some  oaks  have  been  as  celebrated  for  being 
the  records  of  historical  events,  as  others  ha?e 
been  for  their  magnitude,  although  a  part  of  the 
celebrity  may  no  doubt  be  fabulous.  Not  a  hnn- 
dred  years  ago,  the  oak  in  the  New  Forest,  against 
which  the  arrow  of  Sir  William  Tyrrel  glanced 
before  it  killed  William  Rufiis,  is  said  to  have 
been  standing,  though  in  such  a  state  of  decay, 
that  Lord  Delaware  erected  a  monument  to  in- 
dicate the  spot.  The  Royal  Oak  at  Boeoobdl, 
in  which  Charles  the  Second  concealed  himself 
after  the  defeat  at  Worcester,  has  disappeared; 
and  though  several  trees  were  raised  from  its 
acorns,  the  race  seems  now  to  be  lost  to  vege- 
table history.  An  oak  of  still  more  venerable 
pretensions  now  stands,  or  lately  stood,  at  Tor 
wood  Wood,  in  Stirlingshire,  under  the  shadow 
of  which  the  Scottish  patriot  Wallace  is  repOTted 
to  have  convened  hb  followers,  and  impresjed 
upon  them  not  only  the  necessity  of  deliveiMg 
their  country  from  the  thraldom  of  Edwaid,but 
their  power  of  doing  it,  if  they  wereso  dete^ 
mined.  Gilpin  mentions  one  more  andent  even 
than  this— Alfred's  oak  at  Oxford,  which  was  • 
sapling  when  that  great  monarch  founded  the 
university.  This  cannot,  of  course,  be  imph- 
citly  credited;  but  still  the  very  mention  of  web 
things  proves,  that  the  oak  can  reach  an  ag« 
several  times  exceeding  that  of  the  longest  hved 
of  the  human  race.  , , 

Oaks  are  generally  raised  in  quantiUea  to- 
gether, forming  woods,  either  sown  ^7  **^/^P^ 
rations  of  nature,  or  planted  by  art.  The  pJana 
are  raised  from  seed,  and  either  allowed  to  grow 
up  in  the  spots  where  they  have  origin^/ ^f'J^ 
or  they  are  first  reared  in  nurseries,  and  idcb 
transplanted.  Some  diversity  of  OP**"^;).^,, 
as  to  which  of  these  methods  is  the  ^^^^.^ 
it  is  generally  allowed  that  the  best  ode  wooq  » 
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produced  from  natual  growth,  or  wHich  nearly 
lesemUes  thii^  seed  planting. 
t  For  nisuig  the  seeds  in  the  nnrsery,  a  good 

Ml  loamj  soil  is  selected.  Having  prepared 
the  beds,  the  aeonsp  which  should  ako  he  well 
deeted,  and  taken  from  the  finest  trees,  are  to 
beiown  about  three  indies  apart,  and  coTsred 
overwith  the  solL  This  operation  is  hest  per- 
fbrmed  in  Fehrmry,  though  some  prefer  the 
ntomiial  months*  In  aibont  six  weeks  the 
plutiwill  appear  shove  ground;  and  in  these 
Wi  they  may  remain  two  years  widiont  any 
Anther  care  than  keeping  them  free  from  weeds. 
Tlegnrand,  whoi  they  are  to  he  planted  out, 
mnrt  he  prepared  hy  deep  trenching,  or  plough- 
n^iBTend  times.  The  phots  are  then  pulled 
>p,  the  tap  root  cut  off,  and  a  sufficient  hole  he- 
iigiiiide  with  a  spade,  snooesnvely  placed  into 
the  fivflh  earth,  in  rows  four  fnt  apart.  A  man 
tad  hoy  will  thus  plant  160a  to  2000  in  a  day. 

hi  ndaiDg  oaks  frt>m  the  see^  the  ground  is  to 
he  fnpared  in  the  some  manner,  and  marked 
oot  Sato  fines  of  spaces.  The^  aoom»  are  then 
d^oniid'i^ut  ten  inches  i^tart,  in  a  hole  made 
with  a  dibble^  and  eoirered  up.  This  b  done  in 
Febnivy  or  March;  and  care  is  afterwords  taken 
toke^the  ground  free  frtmi  weeds.  As  tiie 
pints  eome  up  tirinnings  are  made,  aoid  defi- 
otnam  sappHed  as  found  necessary. 

la  aB  eases  of  planting,  shelter  and  warmth 
«e  eantially  necessary;  and  when  the  aspect 
ii  tnfiieadly,  the  plantation  should  be  skirted 
to  •  tofieieat  thixsknees  with  Scotch  firs,  mixing 
Mm  of  them  also  in  the  body  of  the  wood.  In 
thii  manner  an  exposed  sitnatton  may  be  made 
to  pradaee  excellent  timber;  and  when,  the  trees 
ve  grown  to  a  size  sufficient  for  their  own  pro* 
^•ctioB,  the  firs  in  the  centre  should  be  removed, 
^^Imise  th^  irill  injure  the  young  oaks.  On 
the  judicious  tirinaiing  and  ^earii^  of  young 
vood  depends  nnueh  ei  the  planter's  success  and 
piofit. 

The  tnmsplaiiting  of  lai^  trees  seems  to  have 
hecaseireumstanee  long  ago  practised.  Evdyn 
tlntdkdistoit:  **  F^tenm  ariorem  trampktn' 
^  to  transplattl  an  old  grove,  was  siud  of  a 
^ftealt  entei^pvlse*  Yet  before  we  take  leave 
•fthk  subject,  let  us  show  what  is  possible  to 
beefieeted  in  this  kind  with  cost  and  indvistry. 
Cooat  Maurice,  Un  late  governor  of  Brazil  for 
tiieH<^kuiden,  planted  a  grove  near  his  delicious 
P'l^diie  of  Friburj^  containing  six  hundred 
««•  trees  of  eighty  yeare'  growth^  and  fifty 
^Ugh  to  the  nearest  hough.  These  he  waited 
^n^  fioats  and  engines  fbur  long  miles,  and 
P^*rted  them  so  luckily,  that  they  bore  abun- 
^•tly  the  -wery  first  year,  as  Grasper  Barlaras 
^  rdated  in  his  elegant  description  of  that 
?*»«?•  expedition.  Nor  hath  this  only  suc- 
ceeded in  the  Indies  abne;  Monsieur  de  Fiat, 
^  of  the  mareschals  of  France,  hath  with  huge 


oaks  done  the  like  at  Fiat.  Shall  I  yet  bring 
you  nearer  home?  A  great  person  in  Devon 
planted  oaks  as  big  as  twelve  oxen  could  draw, 
to  supply  some  defect  in  an  avenue  to  one  of  his 
houses,  as  the  Right  Honourable  the  Lord  Fitz- 
harding,  late  treasurer  of  his  Majesty's  house* 
hold,  assured  me,  who  had  himself  likewise 
practised  the  removing  of  great  oaks,  by  a  par- 
ticular address  extremely  ingenious^  and  worthy 
the  communication. 

**  Choose  a  tree  as  big  as  your  thigh,  remove 
the  earth  from  about  it,  cut  through  all  the  cd- 
lateral  roots  till,  with  a  competent  strength,  you 
can  enforce  it  down  upon  one  side,  so  as  to  come 
with  your  axe  at  the  tap  root ;  cut  that  ofi;  re- 
dress your  tree,  and  so  let  it  stand  covered  about 
with  the  mould  you  loosened  from  it,  till  the 
next  year,  or  longer  if  you  think  good,  then  take 
it  up  at  a  fit  season;  it  will  likely  have  drawn 
new  tender  roots  apt  to  take,  and  snfiicient  for 
the  tree  wheresoever  you  shall  transplant  it. 
Some  are  for  laying  bare  the  whole  root,  and 
then  dividing  it  into  four  parts,  in  form  of  a 
cross,  to  cut  away  the  interjacent  rootlings,  leav- 
ing only  the  cross  and  master  roots  tbuat  were 
spared  to  support  the  tree;  then  covering  the 
pit  with  fresh  mpould,  as  above,  after  a  year  or 
two,  when  it  has  put  forth  and  fumidied  the 
interstioes  you  left  between  the  cress  roots  with 
plants  of  new  fibres  and  tender  shoots,  yon  may 
safely  remove  the  tree  itself  so  soon  as  you  have 
loosened  and  reduced  the  four  decapitated  roots, 
and  shortened  the  tap  roots;  and  this  opoution 
is  done  without  stooping  or  bending  the  tree  at 
all.  And  if,  in  removing  it,  you  preserve  as 
much  of  the  dod  about  the  newroots  as  possible, 
it  would  be  much  the  better. 

^  Pliny  notes  it  as  a  common  thing  to  re-esta- 
blish huge  trees  that  have  been  blown  down, 
part  of  their  roots  torn  up,  and  the  body  pros- 
trate. To  fiusilitate  the  removal  of  such  mon- 
strous trees  for  the  ad<Himient  of  some  particu- 
lar place,  or  for  the  rarity  of  the  plant,  there  is 
this  fiirther  expedient :  A  little  before  the  hard- 
est frosts  surprise  you,  make  a  square  trench 
about  your  tree,  at  such  distance  from  the  stem 
as  you  may  judge  sufficient  for  the  root;  dig 
this  of  competent  depth,  so  as  almost  quite  to 
undermine  it,  by  placing  blocks  and  quarten  of 
wood  to  sustain  the  earth;  this  done,  cast  in  as 
nrach  water  as  may  fill  tlie  trench,  or  at  least 
sufficiently  wet  it,  unless  the  ground  were  very 
moist  before.  Thus  let  it  stand  till  some  very 
hard  finest  do  bind  it  firmly  to  the  roots,  and 
then  convey  it  to  tiie  pit  prepared  for  its  new 
statbn,  which  you  may  preserve  from  freezing 
by  laying  store  of  warm  litter  in  it,  and  so  close 
the  mould  the  better  to  the  straggling  fibres, 
placing  what  you  take  out  about  your  new 
guest  to  preserve  it  in  temper.  But  in  case  the 
mould  about  it  be  so  ponderous  as  not  to  bo  re- 
3B 
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moved  by  an  ordmary  force,  you  may  then  raiae 
it  with  a  crane,  or  pulley,  hanging  between  a 
triangle,  made  of  three  strong  and  tall  limbs 
united  at  the  top,  where  a  pulley  is  fastened,  as 
the  cables  are  to  be  under  the  quarters  which 
bear  the  earth  about  the  roots,  for  by  this  means 
you  may  weigh  up  and  place  the  whole  weighty 
clod  upon  a  trundle,  sledge,  or  other  carriage,  to 
be  conveyed  and  replanted  where  you  please,  be- 
ing let  down  perpendicularly  into  the  place  by 
the  help  of  the  foresaid  engine.  And  by  this 
address  you  may  transplant  trees  of  a  wonderful 
stature  without  the  least  disorder,  imd  many 
times  without  topping,  a  diminution  of  the  head, 
which  is  of  great  importance  where  this  is  prac- 
tised to  supply  a  defect  or  remove  a  curiosity.*'* 

Such  are  the  directions  of  Evelyn,  which  lately 
have  been  revived  and  put  in  practice  by  Sir  J. 
Stewart  of  Allanton,  and  many  others. 

About  sixty  years  after  the  time  of  Evelyn, 
the  '^transplanting  machine*'  was  invented  by 
Brown,  the  celebrated  landscape-gardener,  and 
the  removal  of  laige  trees  became  much  more 
easy.  The  machine  consisted  of  two  very  high 
wheels,  an  axle,  and  a  pole;  and  when  the  trees 
were  large,  a  truck- wheel  was  used  at  the  end  of 
the  pole.  The  tree  was  considerably  lopped,  the 
earth  loosened  from  the  roots,  the  pole  set  erect 
and  lashed  to  the  stem ;  and  then  a  purchase 
being  made  fast  to  ike  upper  part  of  the  pole, 
the  whole  was  pulled  at  once,  and  drawn  hori- 
zontally along. 

Still,  though  this  machine,  and  the  mode  of 
Uttug  it,  were  great  improvements  upon  the  me- 
thods recommended  by  Evelyn,  yet  the  trees 
were  subjected  to  much  mutilation,  and  they 
did  not  recover  their  beauty  and  vigour  till  some 
time  had  elapsed. 

In  the  year  1816  a  much  improved  mode  of 
transplanting  grown  timber  was  introduced  by 
Sir  Henry  Stuart  of  Allanton.  By  the  practice 
of  that  mode,  he,  in  the  course  of  five  years,  and 
at  an  expense  remarkably  moderate,  converted 
his  park,  from  a  cold  and  naked  field,  to  a  rich 
scene  of  glade  and  woodland.  Sir  Henry's  suc- 
cess has  been  so  complete,  that  his  example  has 
been  followed  by  many  other  proprietors  in  the 
uplands  or  central  part  of  the  south  of  Scotland. 
Generally  speaking,  that  part  of  the  idand  is  re- 
markably destitute  of  timber ;  and  as  the  coun- 
try is  pastured  by  sheep,  which  require  fences 
more  elevated  and  also  more  close  than  cattle, 
the  rearing  of  wood,  in  the  common  way  of 
planting,  is  very  expensive.  The  nakedness  of 
that  part  of  Scotland  is  severely  felt  in  the  vio- 
lence of  the  winds,  which  are  certainly  more 
tempestuous,  and  attended  by  more  intense  cold, 
than  in  some  ports  of  the  country  much  further 
to  the  north, — ^the  snows  never  falling  to  the 
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same  depth,  or  being  accompanied  by  the  same 
violence  on  the  Grampians  in  PerUuliiTe,  as  upon 
the  naked  mountains  in  the  counties  of  Sdkirk 
and  Peebles.  Li  this  part  of  the  country,  there- 
fore, the  invention  by  Sir  H^iry  Stuart  is  of  the 
utmost  value.  Nor  is  its  value  confined  to  those 
districts  in  which  wood  is  wanted ;  for  tlioe  is 
much  in  the  disposition  of  trees,  not  onlj  as  re- 
spects beauty,  but  as  regards  usefdlness;  and  by 
Sir  Henry's  plan,  growing  timber  may  be  moved, 
at  no  very  great  expense,  from  one  place  to  an- 
other, and  that  witliout  almost  the  least  inte^ 
ruption  of  its  growth. 

According  to  this  method,  there  is  no  mntila- 
tion  of  the  tree — ^not  a  branch  is  lopped  off;  and 
at  the  time  of  the  removal,  not  a  root  is  broken; 
the  trees  are  prepared  before  they  are  begnn  to 
be  removed.  This  preparation  condsta  in  cut- 
ting all  the  roots  at  some  distance  from  the  tree. 
It  is  well  known  that  such  an  operation,  instead 
of  being  hurtful  to  trees,  is  often  of  advantage. 
When  the  long  lateral  roots  are  cut,  the  stamps, 
if  they  have  not  been  rendered  too  diort,putoQt 
a  number  of  young  fibres,  which  appear  to  draw 
and  convey  Uie  nourishment  with  more  effect 
than  those  fibres  that  are  connected  with  the 
more  extended  roots. 

The  most  handsome  and  thriving  trees  are  se- 
lected as  those  that  will  bear  transplantation 
with  the  least  danger ;  and  the  lateral  roots  being 
divided,  as  has  b^  stated,  the  stumps  are  cov- 
ered with  fresh  mould,  in  which  they  are  kft 
for  two  or  three  years,  in  order  that  they  nay 
put  out  new  fibres  for  the  absorption  of  nouiish- 
ment.  This  preparation  of  the  tree  actually  im- 
proves it,  as  the  fibres  have  to  fetch  the  novish- 
ment  from  a  diorter  distance.  The  tree,  bong 
thus  prepared,  can  be  moved  not  only  without 
mutilating  the  top,  but  also  without  tearing  up 
the  root;  and  thus  the  transplanting,  if  per- 
formed with  skill,  becomes  a  healthful  lather 
than  a  dangerous  operation.  The  pita  for  the 
reception  of  the  trees  are,  in  the  meantime,  got 
ready;  and  for  trees  of  about  thirty  feet  in  height 
(the  diameter  of  the  trunk  of  such  a  tree  may 
average  about  a  foot),  the  diameter  of  these  pits 
is  about  eighteen  feet.  The  earth  of  tiie  pits  is 
trenched  to  the  depth  of  about  two  feet;  and  in 
the  course  of  the  trenching,  it  is  well  mixed  vrith 
compost  of  a  nature  as  di£Berent  as  possible  from 
that  of  the  soil ;  and  the  ground  thus  prepai«d 
is  the  better  if  it  lie  for  a  year  or  more,  in  order 
that  the  component  parts  of  the  soil  may  be  pro- 
perly mixed  and  mellowed.  When  that  has 
been  done,  the  planting  is  aocompliahed  by  re- 
moving the  earth  to  a  proper  depth,  pbdng  the 
tree  in  the  pit  thus  made  for  it,  adjusting  the 
roots  as  nearly  as  possible  to  their  naturrf  order, 
and  then  covering  them  with  earth.  This  being 
properly  accomplished,  the  firmness  which  the 
trees  have  is  much  greater  than  would  at  first 
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nght  be  suspected.  Though  the  trees  in  Allan- 
ton  paik  are  a  good  deal  exposed  to  the  violence 
c^  the  winds,  yet  they  do  not  require  to  be  much 
propped. 

1^  expense  of  this  system  of  transplantation 
is  oomparatiTely  trifling;  and  if  there  be  a  sup- 
ply of  trees  at  not  too  great  a  distance,  there  is 
no  question  that  a  park  may  be  ornamented,  or 
Imd  sheltered,  by  this  means,  mnch  more  cheaply 
than  by  any  other,  and  with  the  incomparable 
adrantage  iJiat  it  is  done  at  once.  After  the 
ground  has  been  prepared,  the  whole  expense  of 
remoring  and  replanting  the  trees  is  not  more 
than  from  ten  to  thirteen  shillings  each,  for  trees 
of  from  twenty-five  to  thirty  feet  in  height ; 
about  half  that  sum  for  smaller  ones;  and  not 
above  two  shillings  or  eighteen  pence  for  shrubs 
or  brushwood.  The  following  is  Sir  Henry's 
account  of  his  paik,  extracted  from  his  **  Planter's 
Guide:"— 

"There  was  in  this  park  originally  no  water, 
nd  aearcely  a  tree  or  a  bush  on  the  banks  and 
pfouumtoiiea  of  the  present  lake  and  river,  for 
the  water  partakes  of  both  these  characters. 
Donng  the  summer  of  1820  the  water  was  intro- 
duced; and  in  that  and  the  following  year,  the 
gireunds  inunediately  adjoining  w^re  abundantly 
eorered  with  wood  by  means  of  the  transplant- 
ing machine.  Groups  and  single  trees,  grove 
irf  underwood,  were  introduced  in  every  style 
of  disposition  which  the  subject  seemed  to  admit. 
Where  the  turf  recedes  from,  or  approaches  the 
water,  tiie  ground  is  somewhat  bold  and  irregu- 
lar, although  without  striking  features  of  any 
•ort;  yet  the  profumon  of  wood,  scattered  over 
a  wathee  of  moderate  limits,  in  erery  form  and 
wiety,  gave  it  an  intricacy  and  an  expression 
whi^  it  had  never  possessed  before. 

"By  the  autumn  of  the  third  year  only  after 
the  execution,  namely,  1823,  when  the  Commit- 
tee of  the  Highland  Society  honoured  the  place 
with  their  inspection,  the  different  parts  seemed 
to  harmonize  with  one  imother,  and  the  intended 
effects  were  nearly  produced.  What  it  was 
viahed  to  bring  forward  appeared  already  pro- 
nun^t— what  was  to  be  concealed  or  thrown 
into  the  back-ground,  began  to  assume  that  sta- 
tion. The  fore-ground  trees,  the  best  that  could 
he  procured,  placed  on  the  eastern  bank,  above 
the  water,  broke  it  into  parts  with  their  spread- 
ing branches,  and  formed  combinations  which 
were  extremely  pleasing.  The  copse  or  under- 
wood, which  covers  an  island  in  the  lake,  and 
two  promontories,  as  also  an  adjoining  bank  that 
terminates  the  distanoe,  was  seen  coming  down 
nearly  to  the  water's  edge.  What  was  the  most 
iiBportant  of  all,  both  trees  and  underwood  had 
obtained  a  full  and  deep-coloured  leaf,  and  health 
and  vigour  were  restored  to  them.  In  a  word, 
the  whole  appeared  like  a  spot  at  least  forty 
yean  planted." 


Of  the  quercus  rchur^  or  British  oak,  three 
varieties,  or  perhaps  distinct  species,  are  enum- 
erated. The  s€Ssiflor<iy  sessile-fruited  or  female 
oak,  has  oblong,  obtuse,  deciduous  leaves,  which 
are  winged,  sinuated,  and  liave  very  short  foot- 
stalks, with  the  acorn  growing  on  long  footstalks. 
The  pedunculata  has  oblong,  subsessile,  smooth, 
sinuated  leaves,  with  round  lobes,  and  fruit  ob- 
long, stalked.  The  pubescens  is  distinguished  by 
oblong,  obovate,  sinuated  leaves;  downy  beneath, 
with  obtuse,  angular  lobes,  somewhat  heart- 
shaped,  and  unequal  at  the  base.  The  fruit  is 
nearly  sessile. 

The  pedunculata  is  supposed  to  be  the  common 
indigenous  oak  of  England,  being  much  more 
common  in  woods  than  the  others.  The  timber 
is  said  to  be  whitish  and  hard,  while  that  of  the 
sessile-fruited  is  reddish  and  brittle.  We  shall 
proceed  to  enumerate  some  of  the  more  remark- 
able species  of  the  oak  foijnd  in  other  countries. 

Turkey  Oak  (quercus  eerris.J  This  oak  is 
indigenous  to  Spain  and  the  south  of  Europe. 
The  leaves  are  oblong  and  pointed,  and  frequently 
indented  in  the  middle  like  a  lyre.  They  are 
jagged  and  acute,  pointed;  a  little  hoary  on  their 
under  side,  and  stand  upon  slender  footstalks. 
The  acorns  are  small,  and  have  rough  prickly 
cups.  Of  this  species  five  varieties  are  enumer- 
ated: 

The  rough-leaved,  hnUaUi, 
Narrow-leaved,  tmwUa. 
Lacombe,  AronMwns. 
Folham,  mmperwrtm. 
Toothed,  deniata, 

Italian  Oak  (q,  esculus.J  This  species  is 
found  growing  naturally  in  Italy  and  Spain. 
The  leaves  are  smooth,  and  deeply  sinuated, 
like  winged  leaves;  some  of  the  sinuses  are  ob- 
tuse, and  others  end  in  acute  points;  they  have 
very  short  footstalks,  the  branches  are  covered 
with  a  purplish  bark  when  young;  the  acorns 
are  long  and  slender,  the  cups  rough  and  a  little 
prickly,  sitting  close  to  the  branches.  These  acorns 
are  sweet,  and  are  frequently  eaten  by  the  poor 
in  the  south  of  France  in  times  of  scarcity,  and 
ground  and  made  into  bread  along  with  wheat 
flour.  Of  this  species  of  oak  the  Romans  made 
their  civic  crowns. 

The  Velonian  Oak  (q,  epgihps,)  A  native  of 
the  Levant  and  of  Spain.  The  trunk  rises  nearly 
as  high  as  the  common  oak;  the  branches  extend 
very  wide  on  every  side,  and  are  covered  with  a 
grayish  bark,  intermixed  with  brown  spots;  the 
branches  are  closely  garnished  with  oblong,  oval 
leaves,  about  three  inches  long,  and  almost  two 
broad,  which  are  deeply  sawed  on  their  edges; 
most  of  the  teeth  turn  backwards,  and  terminate 
in  acute  points.  The  leaves  are  stiff,  of  a  pale 
green  on  the  upper,  and  downy  on  the  under 
sides.  The  acorns  have  very  large,  scaly  cups, 
which  almost  cover  them ;  the  scales  are  ligneous. 
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and  acute  pointed^  standing  out  a  quarter  of  an 
inch;  some  of  the  cups  are  as  large  as  middle 
sued  apples. 

The  Evergreen  Oai  (q.ilex).  The  hoDy, 
holm,  or  evergteen  oak  is  a  handsonie  tree^  and 
is  common  in  the  south  of  France  and  the 
southern  parts  of  Europe.  Of  this  tree  there 
are  seyerad  varieties,  marked  by  tto  siee  and 
shape  of  the  leares;  yet'MiUer  has  prored  that  \ 
they  all  spring  from  the  same  aCorns.  Some- 
times even  the  lower  leaves  of  the'  same  tree 
difler  from  those  on  the  higher  branches.  The 
varieties  aie : 

The  common,  hdegtifolia. 
Notch- leaved,  aerraia. 
Long-leaved,  obUmga, 

The  leaves  of  this  tree  are  from  thsee  to  four 
inches  long,  and  one  broad  near  the  base,  gradu- 
ally lessening  to  a  pyint:  t^y  an  of  a  lucid 
green  on  th^  upper  side,  but  whitish  and  downy 
on  their  under;  and  are  entire,  stimding  upon 
pretty  long  footstalks.  They  remain  greeu'during 
all  the  year,  and  do  not  hSL  Ull  they  are  thruai 
off  by  the  young  leaves  In  the  spring.  The 
acorns  are  smaller  than  those  of  the  common 
oak,  but  of  the  same  shape.  The  timber  is  sup- 
posed to  equal  that  of  the  common  oak. 

The  Kermet  Oak  (q.  eoocifora).  This  is  a 
common  tree  ^  along  the  Mediterranean  coast. 
It  is  of  small  growi^  seldom>  rising  above  twelve 
feet;  the  leaves  are  oval  and  undivided.  They- 
are  smooth  on  their  surface,  but  indented  on 
their  edges,  which  are  armed  with  prickles  like 
those  of  tiie  holly.  The  trunk  is  feathered  to 
the  bottoni,  which  gives  it  the  i^peimmce  of  a 
bushy  shrub.  The  aoome  are  smaller  than  those 
of  the  common  oak*  From  this  tree  are  gathered 
the  kermes,  with  which  the  ancients  used  to  dye 
their  garments  of  that  beautiful  colour  called 
eoecineus  or  ooooi»,  being  difierent  from  the  pur- 
ple of  the  Phoenicians,  which  was  obtained  from 
the  testaceous  molluak,  called  murea.  In  cduvse 
of  time  Ihe  murex  was  neglected,  and  the  kermes 
of  the  Qsk  was  introduced.  This  continued  in 
use  till  the  discovery  of  America  introduced  the 
cochineal  insect  frt>m  the  cactus  optkftiai  already 
described.  The  people  of  Barbary  still  employ 
the  kermes  ^  dyeing  the  round  scarlet  caps,'  so 
much  used  in  the  Levant;  and  they  prefer  that 
of  Spain  to  their  own  growth. 

The  Cork  Oak  (q.  niber).  The  oork  tree 
rarely  exceeds  thirty-live  to  forty  feet  in  height, 
and  from  two  to  three  feet  in  diameter.  The 
leaves  are  entire,  oblong,  ovaly  about  two  inches 
long,  and  one  and  a  quarter  broad,  with  serrated 
edges,  and  slightly  downy  on  the -under  sides: 
tiie  footstalks  are  very  short.  The  leaves  con- 
tinue green  throughout  the  winter,  till  the  mid- 
dle of  May,  when  they  generally  fall  off  just 
b(«fore  the  new  leaves  come  out,  so  that  the  trees 


are  veiy  often  almost  bare  for  a  short  time.  The 
acorns  are  oval,  rather  laige,  and  of  a  sweet 
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taste.  This  tree  is  fennd  in  abundance  in  Pon 
tugal,  Spain,  Italy,  the  southern  parts  of  France, 
and  in  the  Barbary  states:  Spun  and  Portngal 
supply  the  greater  portion  of  the  cork  wWdi  b 
used  in  Europe.  The  timber  of  the  cork  oak  b 
heavy,  hatd,  and  compact,  but  is  not  so  donble 
as  that  of  the  oomn&on  oak,  eq>eci<d]j  when  ex- 
posed to  water.  The  outer  bark  of  this  tree 
grows  uBUBualiy  large,  and  when  remored  is 
speedily  again  renewed  by  the  liber  or  laser 
bark.  This  process,  so  far  from  injuringit  sud 
to  prol«ng  the  life  of  the  tree;  forwhen  thisex- 
osss  of  bflxk  is  not  artificially  removed,  the  tiee 
seldom  lives  longer  than  fifty  or  sixty  years, 
while  the  iMoi^d  trees  flourish  for  upwards  of  a 
hundred  and  fifty  years.  This  barldng  procas 
is  not  commenced  till  the  tree  is  twen^-fiw 
years  old,  and  even  then  the  bark  is  of  little  nine. 
Ten  years  after,  H  is  bvked  a  second  time;  bat 
thou^  thi^  seoond  growth  is  much  better,  be- 
cause less  crv^ked,  it  is  hoi  yet  thick  enonf^  te 
make  good  corks  for  bottles,  and  is  used  princi- 
pally for  fiahenbeBTs  nets.  It  is  not  till  after 
forty-five  or  fifty  years  that  the  bark  has  rfl  the 
vequisite  qudities  for  makhig  good  corks;  and 
from  this  period  a  tree  is  Tegularly  barked  ereiy 
eight  or  ten  years. 

The  months  of  July  and  August  are  thoee  in 
which  the  hark  is  EsmoTed.  For  this  pnipose 
two  longitudinal  incfaions  406  made  oppoate  eieh 
other  the  whole  length  of  the  body  of  the  tiee; 
other  two  ineisions  are  made  transfendy  st  the 
two  extremities;  tiie  bark  is  thai  detached  by 
inserUng  b^ween  it  send  the  wood  the  handle 
of  the  hatchet,  whioh is  wedge-sh^.  ^^^ 
opomUon  great  care  must  be  taken  not  toinjnre 
the  tender  lamintt  of  the  epidermis;  for  were 
this  inner  bai^  destroyed,  no  fiirther  depoiilwn 

of  oork  bark  would  tdce  place. 
After  having  been  scraped  the  bark  ia  cut  into 

pieces,  slighUy  charred  to  contract  the  pores  and 
destroy  msects,  and  then  pressed  flat  with  ston» 
In  Catalonia  it  is  divided  into  picowandb^ 
in  water,  which  adds  to  the  quality  of  thei^' 
Good  bark  should  be  elasOc  and  oompwasiWe^ 
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neither  porous  nor  ligneous,  and  from  fifteen  to 
twenty  lines  in  tluckness.  The  advantage  of 
this  substance  for  bottle  corks  is,  that  it  possesses 
the  elasticity  necessaiy  to  confonn  exactly  to  the 
shspe  of  the  neck  of  the  bottle;  and  also  an  im- 
pcnneability  of  stmetare,  which  prevents  the 
contained  h'qnor  ftom  being  abeorbedy  and  dissi- 
pited  by  evaporation. 

According  to  Micfaanx,  the  cork  gathered  in 
France  is  from  17  to  18,000  quintals,  each  of 
which  ^ves  from  7,000  to  7500  corks  18  lines 
long,  when  the  sheet  is  even  and  smooth.  From 
110  to  lid  millions  of  corks  are  annually  con- 
somed  in  France.  In  the  year  1827,  2500  tons 
of  cork  bark  were  imported  into  Great  Britain. 
Boides  being  made  into  corks,  it  is  also  mann- 
&ctnied  into  floats,  shoe  soles,  and  other  articles. 
The  imoke  and  charcoal  of  burning  cork  col- 
lected, fonns  the  substance  called  Spanish  black. 
Coric  was  well  known  to  the  ancients. 
It  18  mentioned  by  Theophrastus,  Pliny,  and 
other  sothors,  as  in  use  among  the  Greeks  and 
Bomtnsfor fkwts  to  fishing  nets,  buoys  to  anchors^ 
and  sereral  other  purposes.  During  the  seige 
of  Rome  by  the  Gmils,  when  Camillus  was  sent 
to  the  capitol  through  the  Tiber,  he  had  a  life 
pRoenrer  of  cork  under  his  dress. 

The  WkUe  Oak  (q.  alba).  This  is  a  native 
of  the  United  States  of  America,  and  of  ports 
of  Canada.  It  rises  to  the  height  of  seventy  or 
eighty  feet,  by  nsc  or  seven  feet  in  diameter. 
The  leaves  are  of  a  light  green,  six  or  seven  inches 
long,  and  four  broad  in  the  middle:  they  are 
n^olariy  indented,  almost  to  the  midrib;  the 
iodoitations  are  o1>tuse,  the  footstalks  are  riiort 
The  aooms  very  much  resemble  those  of  the 
common  oak.  The  bark  is  of  a  grayish-white 
cokmr,  with  large  black  spots.  The  timber  is 
of  a  reddish  hue,  and  in  strength  and  durability 
nmeh  leannbles  that  of  the  British  oak;  but  it 
u  Imb  heavy  and  compact.  The  wood  is  imi- 
▼ersally  used  in  America  for  various  purposes  in 
thearts.  The  bark, which  is  used  for  tannin, is 
also  «ud  to  produce  a  purple  dye. 

The  exports  of  this  wood  which  come  fbrough 
Qnebee,  are  chiefly  from  the  borders  of  Lake 
Champlain,  within  the  limits  of  the  territory  of 
the  United  States.  Though  not  so  durable  for 
du^bnilding  as  the  British  oak,  it  has  the  ad- 
▼wtags  of  a  superior  elasticity,  by  which  it  oan 
he  bent  m  a  shorter  time  into  ship  timber. 

"^  R€d  Oak  (q.  mbra).  This  species  is 
fomd  in  most  parts  of  the  North  American  con- 
tinent, but  flourishes  best  in  the  northern  states, 
uid  in  Canada.  It  is  a  tall  tree,  growing  to  the 
l^t  of  eighty  feet  The  bark  is  smooth,  and 
^  «  grayish  colour,  but  darker  on  the  young 
^^*«nches.  The  leaves  are  six  inches  long,  and 
two  and  a  half  broad  in  the  middle;  they  are 
obtnaely  anuated,  each  sinus  ending  with  a 
hriitly  point;  of  a  bright  green  colour,  with 


short  footstalks.  The  leaves  continue  green  till 
late  in  autumn,  and  if  frost  does  not  set  in  early, 
even  to  Christmas,  before  which  time  they  change 
their  colour  to  a  red*  The  acorns  are  very  abun- 
dant, large,  and  contained  in  very  flat  cups.  The 
timber  is  reddish,  its  texture  coarse,  and  its  pores 
entirely  empty;  they  are  sometimes  large  enough 
to  admit  the  introduction  of  a  h^r.  The  wood 
is  strong,  but  is  apt  to  decay  soon.  It  is  chiefly 
used  for  staves.  The  bark  is  also  employed  in 
tanning. 

Chestnui  Oak  (q,  prinusj,  Michaux  enum- 
erates five  species  of  the  chestnut  oak.  They 
are  so  called  because  the  leaves  resemble  very 
doeely  tiioee  of  the  chestnut  tree.  The  lai^st 
sort  gro¥^  in  the  rich  low  lands,  and  attains  a 
considerable  height.  The  wood  is  small  grained, 
and  very  serviceable  in  the  arts:  the  bark  is  gray 
and  scaly,  the  leaves  six  inches  long,  and  two 
broad,  indented  on  the  edges  with  numerous 
transverse  veins  proceeding  from  the  midrib  to 
the  maigin.  They  are  of  a  bright  green  hue. 
The  acorns  are  large,  with  short  cups.  The 
species  are^ 

The  swamp  white  oak,  diteolor. 
Chettnnt  wliite  oak,  palustris. 
Rook  oheetnat  oak,  mcmtieula. 
YeUow  oak,  acKntMoto. 
Soukll  oheatnat  oak,  ckmeapm. 

These  oaks  are  found  partially  diffused  over  the 
middle  and  northern  states  ot  America. 

The  Live  Oak  (q.  virensj.  This  species  is 
found  exclnsively  in  the  maritime  parts  of  the 
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southern  states  of  Florida,  and  lower  Louisiana. 
The  influence  of  the  sea  air  seems  necessary  to 
its  existence;  for  it  is  seldom  seen  to  make  a  part 
of  the  forests  even  at  so  short  a  distance  as  fif- 
teen or  twenty  miles  from  the  shore.  It  is  most 
abundant  on  the  islands,  and  around  the  bays 
of  the  main  land.  The  most  conmion  height  of 
this  oak  is  from  forty  to  forty-five  feet,  with  a 
diameter  of  frt>m  one  to  two  feet.  Like  all  solitary 
growing  trees,  thb  one  has  a  very  broad  tufted 
head,  borne  upon  a  trunk  eighteen  or  twenty 
feet  high,  but  which  most  frequently  brancbes 
out  into  several  boughs  at  about  half  that  height; 
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BO  that  seen  from  a  distance,  its  appearance  is 
not  unlike  that  of  an  old  apple  tree.  Its  leaves 
are  oval,  coriaceous,  of  a  dark  green  on  the  upper 
surface,  and  whitish  underneath.  They  are 
several  years  without  falling,  and  succeed  each 
other  but  partially.  The  acorns  are  of  a  long 
oval  form,  almost  black,  with  shallow  cups  of  a 
grayish  colour,  borne  on  pretty  long  footstalks. 
It  is  said  that  the  Indians  formerly  extracted  an 
oil  from  them,  which  they  mixed  with  their  food; 
and  it  is  not  improbable  but  that  they  ate  them, 
as  they  have  not  the  austere  taste  of  most  other 
acorns.  In  some  years  these  nuts  are  very  plen- 
tiful, and  they  germinate  so  readily,  that  if  the 
weather  is  moist  and  rainy  during  tiie  period  of 
their  maturity,  they  begin  to  shoot  out  their 
radicles  even  while  still  hanging  on  the  trees. 
The  trunk  of  this  oak  is  covered  with  a  blackish 
bark,  which  is  hard  and  thick.  The  timber  is 
of  a  yellowish  colour,  deeper  in  old  than  in 
young  trees,  and  very  heavy  and  compact  Its 
texture  is  fine  and  close,  the  annual  circles  being 
very  near  each  other,  evidently  showing  the 
slowness  of  its  growth.  Being  more  durable 
than  the  best  white  oak,  it  is  much  esteemed  for 
ship  building,  and  is  accordingly  in  high  request 
in  all  the  harbours  of  the  northern  states,  where 
it  is  regularly  imported.  Its  durability,  when 
kept  dry,  makes  it  useful  in  constructing  the 
upper  parts  of  vessels;  while  its  weight  renders 
it  less  adapted  for  the  lower  parts,  unless  when 
accompanied  by  corresponding  pins  of  red  cedar 
wood,  which  being  light,  and  susceptible  of  re- 
sisting decay  under  chajiges  of  wet  and  dry, 
renders  it  a  suitable  accompaniment  to  the  oak. 

The  small  size  of  the  tree  does  notafibrd  tim- 
bers of  any  great  magnitude;  but  its  spreading 
branches  furnish  knees  and  other  suitable  parts 
for  ship  building.  The  consumption  of  this 
wood,  both  in  the  United  States,  and  for  expor- 
tation to  England,  is  now  very  considerable,  and 
has  increased  much  of  late  years.  From  this 
consumption,  and  the  clearing  of  the  islands  on 
which  it  chiefly. grows  for  the  production  of 
cotton,  joined  to  the  slow  growth  and  difficulty 
of  raising  the  live  oak^  it  is  fast  disappearing 
from  the  country. 

The  WUhw  Oak  (q.  pkelhsj.  This  tree  b 
confined  to  the  middle  and  southern  states  of 
America.  It  attains  the  height  of  fifty  to  sixty 
feet,  with  a  diameter  of  two  feet.  The  bark  is 
smooth  and  of  a  thick  texture ;  the  leaves  from 
two  to  three  inches  long,  and  narrow  and  taper- 
ing like  the  common  wiUow;  they  are  of  a  light 
green  colour  and  smooth  surface.  The  acorns 
are  small,  round,  and  not  abundant  on  the  trees. 
The  wiUow  oak  grows  in  humid  situations.  The 
wood  is  of  loose  coarse  texture,  and  is  not  much 
used. 

Of  the  other  spedes,  described  by  Michaux, 
we  may  shortly  mention  the  laurel   oak^   or 


swamp  wiUow  oak,  whidi  attains  the  height  of 
fifty  to  sixty  feet.  Its  wood  is  very  valoablf, 
and  almost  preferable  to  that  of  the  live  oak  al- 
ready described.  The  water  oak,  q,  aquoHca, 
which,  when  fiill  grown,  b  about  thirty  feet 
high,  with  leaves  varying  exceedingly  in  their 
form.  The  downy  black  oak,  q,  trMxi^  forty 
feet  high,  of  very  rapid  growth,  and  well  suited 
for  enclosures.  The  barren  black  oak,  or  black 
jack  of  Virginia,  q.  nigra^  of  low  growth,  b€8^ 
ing  numerous  nuts,  which  are  excellent  feeding 
for  hogs.  The  black,  or  quercitron  oak,  q,  the- 
toria,  one  of  the  largest  of  the  American  oaks, 
and  highly  valuable  for  its  timber  and  baik. 

The  Dyer^e  Oak  (q.  infectoriaj,  b  that  from 
which  the  nut-galb  of  commerce  are  procured, 
although  the  gall  nut  b  common  on  almost  all 
the  other  species  of  the  fiamily.  Thb  species  is 
a  shrub,  seldom  exceeding  six  feet  in  height,  very 
common  in  Asia  Minor.  It  was  first  accurately 
described  by  M.  Olivier  in  hb  Travels,  and  the 
shrub  itself  was  introduced  by  him  into  Fruice, 
where  it  b  now  cultivated  as  a  garden  plant,  and 
grows  well  in  the  open  air. 

The  gall  b  a  morbid  excrescence  produced  hy 
the  puncture  of  a  winged  insect,  to  which  Olivier 
has  given  the  name  of  DiploUpie  Galios  Timto- 
Hag,  Thb  excrescence  b  of  a  globular  form, 
with  an  unequal  and  tuberculous  surface.  It  is 
developed  on  the  young  shoots  of  the  tree,  and 
contains  within  it  the  eggs  which  the  insect  has 
deposited.  The  best  galb  are  gathered  hefore 
the  transformation  of  the  insect,  because  in  that 
state  they  are  heavier,  and  contain  more  of  the 
tannin  principle.  When  the  insect  has  left  them, 
they  are  pierced  from  the  interior  to  the  sorftoe. 
The  best  galb  come  from  Aleppo.  The  sub- 
stance of  which  they  are  composed  b  pecnliariy 
astringent;  of  which,  according  to  Sir  Humphry 
Davy,  five  hundred  parts  contain  a  hundred  and 
eighty  parts  of  soluble  matter,  principally  formed 
of  tannin  and  gallic  acid.  One  hundred  and 
seventy-four  tons  of  galb  were  imported  into  the 
United  Kingdom  in  1827. 

The  instinct  by  which  certain  insects  choose 
for  the  nests  of  their  future  oftpring  the  sub- 
stance of  various  vegetable  bodies,  b  one  of  the 
most  curious  provisions  in  the  economy  of  na- 
ture.    After  having  pierced  those  bodies,  they 
deposit  their  eggs,  which,  being  hatched,  pro- 
duce larvoB,  that  are  more  or  less  fiital  to  the  T^ 
getable  substance  to  which  they  are  attached. 
According  to  Viaiy,  an  irritation  is  produced  by 
the  introduction  of  these  insects,  that  resembles 
a  tumour  and  inflammation  in  an  animal  body. 
The  cellular  tissue  swelb;  the  parts,  which  w«p» 
naturally  long,  become  round;  and  the  flow  of 
liquid  matter  produces  a  change  of  oiganiatiflo, 
from  which  results  a  complete  change  in  the  a- 
temal  form  of  the  oigan.     In  this  way  i»  ws 
gall  produced.    The  oak-apple  is  anexcresceDCC 
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of  the  0Bme  nature,  though  effected  by  a  different 
spedes  of  insect.  There  are  yarious  insects  pos- 
•eaang  the  instinct  thus  to  deposit  their  eggs, 
that  are  furnished  with  an  apparatus  of  the  most 
curious  construction,  necessary  for  puncturing 
the  hruich,  as  is  done  hy  the  parent,  and  for 
pierdng  a  way  out  of  the  gall,  as  is  done  by  the 
insect  produced,  alter  it  has  passed  its  larra  state. 
Eaeh  species  of  insect  chooses  not  only  the  par- 
ticukr  T^table,  but  the  part  of  that  v^;etable 
wliicfa  b  best  adapted  for  the  reception  of  its 
hme;  and  in  this  way  the  same  plant,  for  in- 
stance the  oak,  sometimes  receives  the  nests  of 
cwenty  different  species  of  insects.  A  gall  some- 
thncs  contains  a  single  larva,  sometimes  many, 
and  it  is  thus  either  called  simple  or  eom- 
pound. 

^  The  insect  that  wounds  the  leaf  of  the  oak,^ 
am  Mr  Knapp,  ^  and  occasions  the  formation 
of  the  gall-nut,  and  those  which  are  likewise  the 
cause  ^  the  apple  rising  on  the  sprays  of  the 
■me  tree,  and  those  flower-like  leaves  on  the 
bods,  have  performed  very  different  operations, 
either  by  the  instrument  that  inflicted  the  wound, 
er  by  the  injection  of  some  fluid  to  influence  the 
action  of  the  parts.     That  extraordinary  hairy 
excrescence  on  the  wild  rose,  likewise  the  result 
of  the  wounds  of  an  insect  Ct^mips  rawfjy  re- 
semUes  no  other  nidus  required  for  such  crea- 
tures that  we  know  of;  and  these  red  spines  on 
the  leaf  of  the  maple  are  different  again  from 
odiiers.    It  is  useless  to  inquire  into  causes  of 
whidi  we  probably  can  obtain  no  certcun  results; 
but,  judging  by  the  effects  produced  by  different 
^gents^  we  must  conclude  that,  as  particular  birds 
require  and  fabricate  from  age  to  age  very  differ- 
ent receptacles  for  their  young,  and  make  choice 
ni  disMmriar  materials,  though  each  species  has 
the  same  instruments  to  effect  it,  where,  gene^ 
Eslly  speaking,  no  sufficient  reasons  for  such  va- 
riety of  forms  and  texture  is  obvious;  so  is  it 
fitting  that  insects  should  be  fumbh^  with  a 
variety  of  powers  and  means  to  accomplish  their 
requirements,  having  wants  more  urgent,  their 
nests  being  at  times  to  be  so  constructed  as  to 
resist  the  influence  of  seasons,  to  contain  the 
young  for  much  longer  periods,  even  occasionally 
to  furnish  a  supply  of  fbod,  or  be  a  storehouse  to 
afford  it  when  wanted  by  Uie  infont  brood." 

According  to  Reaumur,  the  cynips  is  provided 
with  a  needle  in  a  sheath,  which  has  most  sur- 
prising powers  of  extension,  derived  from  the 
peculiar  construction  of  the  whole  body  of  the 
insect,  so  much  so  that  the  needle  can  be  ex- 
tended to  double  the  length  of  the  animal  itself; 
and  thus  it  forms  a  nest  for  its  offspring,  while 
the  young,  in  the  same  manner,  pierce  their  way 
not  of  the  v^etable  shell  which  has  been  their 
protection. 

Another  parasite  of  a  v^table  kind,  also  fre- 
quently found  on  the  oak,  and  connected  with 


this  tree  by  the  mysteries  of  the  Druids,  we  shall 
also  here  describe. 

The  Misletob  fviscum  aHmmJ.    Dicseia,  U- 
trandrtay  of  Linnsus.     This  may  be  considered 
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the  only  true  parasitical  plant  indigenous  to  Bri- 
tain, as  at  no  period  of  its  existence  does  it  de- 
rive any  nourishment  from  the  soil  or  from  de- 
cayed bark,  like  some  of  the  fungi,  &c.  It  is 
an  evergreen.  The  branches  are  numerous  and 
forked,  covered  with  a  smooth  bark  of  a  yellow- 
ish green  colour.  The  leaves  are  tongue-shaped, 
entire,  in  pairs  upon  very  short  footstalks.  The 
flowers  are  male  and  female  in  different  plants, 
axillary,  and  in  short  close  spikes;  neither  male  nor 
female  flowers  have  a  corolla,  the  parts  of  fruc- 
tification spring  from  the  calyx.  The  fruit  is  a 
globular  smooth  white  berry,  covered  with  a 
viscous  substance ;  these  berries  appear  in  win- 
ter. The  root  insinuates  its  fibres  into  the 
woody  substance  of  the  tree,  and  thus  derives 
nourishment  from  the  plant.  The  whole  forms 
a  pendent  bush  of  from  two  to  five  feet  in  dia- 
meter. It  grows  on  various  trees,  chiefly  fruit 
trees,  or  on  the  thorn,  oak,  and  maple,  ash,  or 
even  pines.  There  is  only  one  species  that  grows 
on  the  oak,  though  at  one  time  designated  by  a 
distinct  name,  being  found  identical  with  the 
others.  It  b  generally  conveyed  from  tree  to 
tree  by  birds^  which  swallow  the  berries,  and 
pass  the  seeds  undigested.  It  may  also  be  rea- 
dily propagated  artificially,  by  introducing  the 
berries  into  slits  in  the  ba^k  of  a  suitable  tree. 
By  the  Druids  the  misletoe  was  held  sacred,  and 
many  virtues  were  attached  to  it.  They  sent 
round  their  attendant  youths  with  this  plant  to 
announce  the  entrance  of  the  new  year ;  and  a 
somewhat  similar  custom  is  still  continued  in 
France.  In  England,  branches  of  it  are  hung 
up  in  most  houses  at  Christmas,  along  with  other 
evergreens.    Birds  feed  on  the  berries,  especially 
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the  misktoe  thruBh.  Bird-lime  is  obtained  from 
the  berries  and  the  bark  of  this  plant,  as  well  as 
from  the  bark  of  the  common  holly,  by  decoc- 
tion in  water. 

The  misletoe  was  formerly  esteemed  in  medi- 
cine as  a  cure  for  epilepsy  and  other  convulaiye 
diseases ;  but  it  is  now  entirely  disused. 

The  Elm  (ulmusj.  Natural  fiimily  ulmaoea; 
rmUandria^  digynick^  of  linmeus.    There  are  se- 
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The  Elm. 

yeral  species  of  the  ehn  tree,  all,  bearing  so  close 
Q  i«semblance  to  each  other,  as  to  render  any 
distinctive  description  difficult.  It  is  doubtfiil 
whether  the  most  common  kinds,  the  ti.  camper- 
triSy  morUana^  plabrOy  and  fnOicota^  be  not  hut 
varieties  of  the  same  tree.  Linnaeus  considered 
all  the  European  ehns  as  forming  but  one  q»edes. 

The  Common  Elm  (iu  eampestrisjy  is  one  of 
the  tallest  and  finest  of  European  treea.  Some 
of  those  old  elms  planted  in  France  by  Sully, 
minister  of  Henry  lY.,  about  the  year  1680,  yet 
sanrive,  and  reach  in  height  from  eighty  to 
ninety  feet,  with  a  circumference  of  twenty-five 
to  tiiirty  feet  of  spreading  branches. 

The  bark  of  the  elm  is  smooth  in  young  trees, 
and  very  tough,  but  afterwards  it  cracks  and  be- 
comes rouglu  The  leaves  are  oblong,  pointed, 
doubly  serrate,  rough,  and  unequal  aA  the  base, 
with  a  short  foot-stalk.  The  flowers  appear  in 
the  beginning  of  March,  about  three  weeks  be- 
fore the  leaves.  They  are  small,  of  a  reddish 
colour,  united  in  dusters,  and  spring  from  the 
shoots  of  the  preceding  year.  They  are  succeeded 
by  oval-bordered  capsules,  containing  a  single 
round  compressed  seed,  which  ripens  in  May. 
The  wood  has  less  strength  than  that  of  the  oak, 
and  less  elasticity  than  the  ash;  but  it  is  tougher 
and  less  liable  to  split.  The  quality  of  the  wood 
depends  much  on  the  soil,  high  ground  and  a 
strong  soil  being  necessary  for  its  perfection.  The 
knobs  which  grow  on  old  trunks  are  divided  into 
slips  by  the  cabinet  makers,  and  often  exhibit 
beautiful  veins  and  contortions  of  the  fibres. 

The  elm  appears  to  be  indigenous  to  Britun, 
and  several  other  countries  in  Europe.  Not  less 
than  forty  places  in  England  derive  their  names 
from  this  tree,  evidently  fix>m  remote  antiquity, 


most  of  them  being  mentioned  in  Doomsdaj 
book. 

The  Wyck  Elm  (n.  moiUana).  The  Wych 
elm,  or  Wych  hazel,  so  called  from  its  resem- 
blance to  the  latter  tree,  grows  wild  in  some  of 
the  northern  counties  of  England.  It  attains  s 
groat  sijEC.  The  bark  of  the  young  dioots  is 
smooth,  tough,  and  of  a  yellowish  brown  colour. 
with  white  shoots.  The  leaves  are  o?al,  ax 
inches  long,  and  about  four  broad.  The  flowers 
grow  in  clusters  towards  the  end  of  the  twigs; 
they  have  long  leafy  impalements  of  a  green 
colour,  and  ^pear  in  spring  before  the  karei 
The  wood  Is  not  reckoned  so  serviceable  as  the 
common  elm.    Anciently  it  was  made  into  bows. 

The  Smooth  Elm  (^u.  glabra)^  is  very  common 
in  several  parts  of  Hertfordshire,  Essex,  snd 
other  nortli-east  ooundes  of  England,  where  it 
growv  to  a  large  tree,  and  is  much  esteemed. 
The  branches  spread  out  like  those  of  the  firet 
sort.  The  leaves  are  oval,  and  sharply  senitod 
on  the  edges.  They  are  smoother  than  mort 
of  the  other  sorts,  and  do  not  appear  till  the 
middle  or  latter  end  of  May. 

The  Dutch  Elm  fu.  suberoeaj,  is  chan^cte^ 
ixed  by  laige  thick  leaves  and  a  fungous  bariL 
The  flowers  are  also  of  a  light  tint,  and  the  seeds 
hirgo.  Its  wood  is  said  to  be  softer  than  that  of 
the  common  elm.  It  was  brought  from  Hol- 
land during  the  leign  of  king  William,  and  was 
used  in  the  trim  dipt  hedges  of  that  period,  bnt 
is  not  now  much  cultivated. 

TheAmeriomElm  (u.Ammeana).  Tto 
are  two  kinds  enumerated,  the  white  and  the  red; 
the  former  having  a  grayish  bark,  deeply  fifl^ 
rowed;  the  latter  a  reddish  brown.  Both  rise  to 
the  height  of  noble  trees,  and  their  wood  ismuch 
employed  for  various  domestic  puipoaes. 

The  ehn  ia  propagated  by  layers,  seeds,  and 
graftmg.  It  thrives  best  in  a  good  soil,  and  m 
smgle  trees,  or  mterspersed  in  hedge-rows,  in- 
stead of  forming  large  woods. 

The  ehn  attwns  a  lai^ge  sisse,  and  liYSS  to  a  great 

age.  Mention  is  made  of  one  planted  by  Heniy 
IV.  of  France,  which  was  standing  at  the  Lnx- 
embourg  at  the  commencement  of  the  Frcndi 
revolution.  One  at  the  upper  end  of  Chnwh- 
lane,  Chelsea  (said  to  have  been  planted  by  queen 
EUzabeth),  was  feUed  in  1745.  Itwasthuteen 
feet  m  circumference  at  the  bottom,  and  one 
hundred  and  ten  feet  high.  Piife's  elm^ 
the  Boddington  oak,  m  the  vale  of  Gloawrter, 
was,  in  1783,  about  eighty  feet  high,  andtw 
smallest  girth  of  the  principal  trunk  was  axtefli 
feet.  From  the  planting  of  Sir  Francis  Ba«n  8 
elms,  in  Gra/s  Inn  walks,  in  1600,  and  tft^ 
decay  about  1720,  one  would  be  disposed  to  «^ 
sign  the  healthy  period  of  the  elm  to  be  «w>ni 
one  hundred  and  twenty  years.  Thehealtnw 
these  must  have  been,  however,  affected  in  som 
degree  by  the  smoke  of  London.     The  wpcro 
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trenne,  called  "  The  Long  Walk,**  at  Windsor, 
ms  planted  at  the  heginning  of  the  last  century. 
Most  of  the  trees  have  evidently  passed  their 
prime.  The  most  profitable  age  of  elms,  both 
for  quantity  and  quality  of  timber,  is,  probably, 
about  fifty  or  sixty  years.  The  central  parts  of 
a  tree  get  indurateid,  lose  their  natural  sap,  and 
are  apt  to  absorb  moisture,  by  which  they  soon 
rot  on  exposure  to  the  air,  long  before  the  dry 
rot  eoDSumes  them,  shielded  as  they  are  by  the 
external  parts.  The  predominance  of  resin  in- 
sdtahh  in  water,  and  not  liable  to  be  acted  on 
b^  the  acids  of  the  atmosphere,  is  the  cause  why 
the  pine  and  the  larch  are  more  durable  than  the 
nbo'  fir  and  the  spruce.  It  is  possible  that  the 
dm  is  injured  by  too  much  humidity  in  the  soil 
upon  which  it  f>Tows ;  and  that  the  Dutch  elm, 
vhidi  is  usually  classed  as  a  different  species 
from  the  common  elm,  and  of  which  the  timber 
is  inferior,  may  be  merely  the  common  one  de- 
based in  the  humid  soil  of  Holland. 

The  elm  rises  to  a  greater  height  than  the 
generality  of  English  forest  trees,  with  a  foliago 
at  once  full  and  hanging  loosely,  and  thus  ca- 
pable of  receiving  great  masses  of  light,  and  of 
producing  "the  chequered  shade,"  which  im- 
parts such  a  sparkling   beauty  to    woodland 

8661168, 

Hk  elm  has  been  always  considered  as  one  of 
tbe  trees  which  can  be  most  safely  transplanted 
after  attuning  considerable  size.  Evelyn  gives 
seTeral  accounts  of  trees  of  this  species  being  thus 
removed  into  other  soils. 

Hie  slielter  which  trees  afford  to  the  soil  is 
one  of  the  surest  means  of  increasing  the  warmth 
and  fisrtility  of  a  country ;  and  many  districts 
hare  been  converted  from  bleakness  and  sterility, 
to  productiveness  and  value,  by  plantations  of 
timber.  This  is  particularly  the  case  where  the 
wind  blows  over  those  cold  surfaces  of  heath  and 
moTBSB,  which  occur  in  the  northern  parts  of  the 
iilaad  of  Great  Britain.  The  subject  has  not 
been  investigated  with  that  attention  which  its 
importance  merits;  but  appearances  render  it 
h^y  probable  that  the  spawn  of  mosses  and 
Hd^  are  wafted  by  the  winds;  and  that  if 
these  winds  are  not  purified  from  the  pestilent 
spawn,  they  spread  a  noxious  vegetable  growth 
orer  what  would  otherwise  be  fertile  land.  In 
this  way  belts  of  plantations  act  as  a  sort  of  fil- 
ter for  the  winds.  The  trees  next  to  a  marshy 
heath  have  been  covered  with  lichens,  so  that 
no  part  of  the  bark  was  visible;  while  in  the  in- 
teikr  of  the  belt,  and  on  the  side  most  distant 
from  the  barren  track,  the  bark  has  been  free 
from  these  parasites.  Further,  after  the  trees 
have  attained  sufficient  size  to  shelter  the  land, 
the  moss  has  disappeared  from  it,  and  the  soil 
bas  become  fit  for  the  production  of  valuable 
CTope.  Nor  is  it  on  trees  alone  that  this  eflfect 
of  winds,  from  cold  and  watery  tracks,  may  be 


perceived;  for  those  sides  of  ancient  and  elevated 
buildings  which  are  opposed  to  them  are  in« 
crusted  with  moss  and  lichen,  while  the  other 
sides  are  comparatively  clean.  To  any  one  who 
has  paid  much  attention  to  the  more  sterile  dis- 
tricts of  the  country,  it  is  matter  of  every- day 
notice,  that  nothing  tends  so  much  to  confine 
within  bounds  the  plants  which  are  hostile  to 
the  grasses  and  cultivated  crops  as  timber ;  and 
thb  being  the  case,  it  follows  that  the  means  of 
procuring  an  instantaneous  shelter  of  grown  tim- 
ber are,  at  the  same  time,  the  'surest  means  of 
procuring,  comparatively,  instantaneous  fertility. 
In  many  instances  the  luid,  when  not  sheltered 
by  timber,  has  returned  to  its  original  sterility, 
whenever  it  has  been  allowed  to  lie  in  grass;  but 
when  so  sheltered,  the'  pastures  have  retained 
their  greenness  for  years,  and,  instead  of  being 
deteriorated,  have  been  improved  by  remaining 
for  a  few  yeara  out  of  tillage. 

The  transplantation  of  grown  timber  trees  ap- 
pears, indeed,  to  be  the  only  way  by  which  shel- 
ter can  be  restored  to  cold,  bleak,  and  exposed 
districts.  The  remains  of  large  trees,  which  are 
found  in  the  mosses  and  bogs  of  such  districts, 
prove  that  once  both  the  soil  and  climate  have 
been  adapted  to  the  production  of  wood.  This 
is  true  not  only  of  those  countries  where  timber 
is  still  to  be  found  in  warm  and  sheltered  places, 
but  in  those  dreary  climes  where  now  hardly  a 
shrub  is  to  be  found,  and  where,  although  young 
timber  be  planted,  it  will  not  grow — as  in  the 
counties  of  Sutherland  and  Caithness,  the  Ork- 
ney and  Shetland  isles,  and  even  in  Iceland  it* 
self.  The  latitude  has  not  altered  since  the  ti-ees 
which  are  found  in  the  peats-bogs  of  those  re- 
gions were  green  and  fiouiishing  upon  the  sur- 
face; and  if  the  soil  and  the  climate  have  been 
deteriorated,  it  must  have  been  by  exposure  to 
the  damp  and  bleaching  winds.  Those  winds, 
as  has  been  said,  prove  fatal  to  young  trees;  but 
it  is  probable  that,  if  grown  timber,  of  the  more 
hardy  sorts,  could  be  introduced  as  a  shelter,  the 
land  would  recover  its  former  fertihty,  and  the 
landscape  its  ancient  beauty. 

The  observations  of  philosophical  travellers 
and  inquirers,  with  regard  to  the  whole  of  the 
northern  countries  of  the  world,  whether  in  the 
eastern  continent  or  the  western,  confirm  these 
remarks.  Sir  Hans  Sloane,  in  his  account  of  the 
bogs  of  Ireland,  mentions  that  a  great  part  of 
those  districts  which  are  now  covered  by  that  un- 
profitable substance,  must  have  been  once  clothed 
with  forests  of  trees.  Broke,  in  his  Winter  in 
Lapland  and  Sweden,  notices  the  same  change  as 
having  taken  place  in  the  north  of  Lapland  and 
the  islands.  Sir  Greorge  Mackenzie  and  others 
observe  the  same  as  being  the  case  in  Iceland; 
and  Heame  mentions  that  large  tracts  of  the 
northern  parts  of  America,  which  at  his  visit 
were  covered  with  moss  and  swamp  were  forests 
31 
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!n  the  da3's  of  tlie  fathers  of  the  Indians  then 
living.  In  many  parts  of  the  highlands  and 
western  islands  of  Scotland,  where  there  is  now 
hardly  a  tree,  or,  at  most,  only  coppice,  along 
the  shores  of  the  lochs,  or  arms  of  the  sea,  there 
are  found  not  only  the  trunks  and  roots  of  trees 
in  the  soil  of  the  hogs,  hut  the  roots  of  oaks  of 
large  dimensions  standing  on  the  surface;  nor 
can  the  period  at  which  ^ey  were  growing  have 
been  very  remote,  for,  in  some  of  the  wild  and 
almost  inaccessible  glens,  many  large  trunks  still 
lie  mouldering  and  neglected. 

TBMBKacaCfaffusifylvaticaJ.  Natural  family 
amentaeeas;  manoscia^  pofyandria  of  Linnieus. 
The  beech  is  a  stately  and  beautiful  tree,  attain- 
ing a  lai^  size.  The  trunk  is  massive,  and 
covered  with  a  smooth  shining  bark,  which  sel- 
dom cracks  into  fissures;  the  branches  spread  out 
horizontally,  thus  affording  /^the  cool  shade,"  so 
often  alluded  to  by  the  poets.  The  leaves  are 
rather  small,  of  a  soft  silken  texture,  and  deli- 
cate green  colour  when  young,  and  becoming 
harder  and  darker  as  they  come  to  maturity. 
After  they  have  lost  their  verdure  they  still  ad- 
here to  the  branches,  and  thus  continue  for  the 
greater  part  of  the  winter.  In  this  way  the 
trees  pluited  in  hedges  or  other  fences  afibrd  a 
good  shelter  for  tender  plants. 

A  variety  called  the  purple  beechy  with  foliage 
of  a  deep  brown  or  purplish  hue,  forms  a  very 
beautiful  and  striking  contrast  among  other  green 
foliage.  This  variety  may  readily  be  propagated 
by  engraftmg.  The  ferrMginea  is  of  a  still  deeper 
red,  and  is  common  in  America. 

The  buds  of  the  common  beech  begin  to  ex- 
pand about  the  15th  of  April,  and  the  leaves 
come  out  about  the  21st.  The  flowers  appear 
about,  the  12th  of  May,  and  by  the  first  week 
of  June  they  are  in  full  blossom.  The  mast  or 
seed,  which  is  an  angular  nut  contained  in  a 
prickly  capsule,  is  ripe  in  autumn.  This  tree 
thrives  best  in  a  chalky  or  strong  soil,  the  bark 
upon  such  soils  being  clear  and  smooth,  a  sign 
of  healthy  vigour  in  the  tree.  When  planted 
upon  strong  or  chalky  cliffs,  the  beech  will  resist 
the  winds  better  than  most  other  trees;  and  in 
this  case  the  plants  should  be  taken  from  a  nur- 
lery  of  a  similar  soil. 

The  wood  is  brittle,  and  not  well  adapted  for 
those  purposes  where  strength  and  duiBbility 
are  required.  It  is,  however,  well  suited  for 
the  turning  lathe;  and  beechen  bowls  seem  to 
have  been  in  early  use  among  the  Roman  peas- 
antry. The  mast  is  found  to  be  a  very  nutritious 
food  for  swine,  and  is  much  used  for  this  purpose. 

In  North  America  two  species  of  the  beech  are 
common.  The  white  and  red  beech.  The  white 
beech,  /.  trylvegtris,  is  more  slender  and  less 
branching  than  the  red;  but  its  foliage  is  superb, 
and  its  general  appearance  magnificent.*  The 
*  Michanx. 


leaves  are  oval,  acuminate,  smooth,  shining,  and 
bordered  in  the  spring  with  a  soft  hairy  down. 
The  sexes  are  borne  by  different  branehes  on  the 
same  tree.  The  barren  flowers  are  collected  in 
pendulous,  globular  heads;  and  the  others  are 
small,  and  of  a  greenish  hue.  The  perfect  wood 
of  this  species  bears  a  small  proportion  to  the 
sap,  and  frequently  occupies  only  three  inches 
in  a  trunk,  eighteen  inches  in  diameter.  Not- 
withstanding the  beauty  of  this  tree,  its  wood  is 
of  little  use  but  for  fuel.  The  red  beech,  /.  fir- 
ruginea^  is  almost  exclusively  confined  to  the 
north-eastern  parts  of  the  United  States;  and  to 
the  provinces  of  Canada,  New  Brunswick,  and 
Nova  Scotia.  It  bears  a  close  resembUnce  to 
the  conunon  European  q>ecies.  Its  wood  is 
stronger,  tougher,  and  more  compact  than  that 
of  the  white  kind,  and  is  accordingly  more  use- 
ful. It  is  so  liable  to  the  attacks  of  insects,  that 
its  use  in  domestic  furniture  b  rare.  Experience 
has  shown  the  advantage  of  felling  the  beech  in 
summer,  while  the  sap  is  in  full  drcuktion;  cot 
at  this  season  it  b  very  durable,  but  felled  in 
winter  it  decays  in  a  few  years.  The  logs  ait 
left  several  months  in  the  shade  before  they  m 
hewn,  care  being  taken  that  they  do  not  repose 
immediately  on  the  ground,  after  which  they 
are  fashioned  according  to  the  use  to  which  ther 
are  destined,  and  laid  in  water  for  three  or  four 
months,  lliey  are  said  to  be  rendered  in  this 
way  inaccessible  to  worms.  The  beech  b  wiy 
durable  when  preserved  from  humidity,  and  in- 
corruptible when  constantly  in  the  water;  bat 
it  rapidly  decays  when  exposed  to  alteniatisns 
of  dryness  and  moisture.  When  burnt  the  wood 
ash  affords  a  laige  proportion  of  potass. 

Hedges  are  frequently  constructed  of  the  beech, 
and  when  trimmed  dose  afford  an  eicellent 
shelter,  especially  in  the  winter  and  spring 
months,  in  consequence  of  the  old  leaves  liill 
remaining  in  a  withered  state  on  the  stems. 

In  Belgium,  between  Ghent  and  Antwerp,  tot 
solid  and  elegant  hedges  are  made  with  yonng 
beeches,  planted  seven  or  eight  bches  apart,  and 
bent  in  opposite  directions,  so  as  to  cross  eaeb 
other  and  form  a  trellis,  with  apertures  fire  or 
six  inches  in  diameter.  During  the  first  yeof 
they  are  bound  with  oders  at  the  point  of  into^ 
section,  where  they  finally  become  grafted  snd 
grow  together.  As  the  beech  does  not  sofler  in 
pruning,  and  sprouts  less  luxuriantly  than  uaA 
other  trees,  it  is  perfectly  adapted  for  this  pa^ 
pose. 

The  beech  is  reared  easily  from  theseed,^ 

may  be  sown  at  any  time  between  ^^^*<^*r     ; 
February;  but  the  best  season  is  about  two  weeb     \ 
after  they  drop  from  the  tree.    In  France  m 
Germany  an  oil  b  ex^acted  fiom  the  beech  d» 
little  inferior  to  olive  oil. 

The  forests  in  the  department  <rf  the  w* 
have  yielded  in  a  single  season  moie  than  tiro 
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mlllioDS  of  bashels  of  these  nuts;  and  in  1779 
die  forest  of  Compaigne  alone  afforded  oil  suffi- 
cient to  supply  the  wants  of  the  district  for  more 
than  half  a  century.  The  nuts  are  collected 
in  diy  weather  as  they  fall  from  the  trees,  which, 
to  fiicOitate  this,  are  shaken  by  the  peasants:  the 
oO  is  abundant  only  when  the  fruit  is  perfectly 
ripe.  Being  thus  collected  and  cleansed  by  win- 
nowing or  in  miUs,  they  are  spread  out  on  floors 
like  com,  and  frequently  turned  till  they  are 
diy.  In  the  winter  months  they  are  ground 
down  and  formed  into  a  paste;  and  afterwards 
this  paste  is  subjected  to  strong  pressure  in  wool 
or  hair  bags^  when  the  oil  oozes  out  and  is  col- 
lected; this  process  is  repeated  a  second  or  third 
time,  tin  all  the  oil  is  extracted.  By  care  and 
skill  the  quantity  of  oil  thus  obtained  is  equal 
to  one-sixth  of  the  nuta  employed.  The  oil 
becomes  limpid  by  repeatedly  drawing  it  off  the 
diegs»  and  at  the  end  of  six  months  arrives  at 
perfection.  It  will  last  good  for  ten  years  or 
opwards. 

The  HoiucBBAM  (carpimu  betulus).  Natural 
bmily  amentaeea;  moncBciay  pofyandria  of  Lin- 
ncns.  This  is  sometimes  called  the  horse  beech, 
from  its  resemblance  to  the  common  beech.  It 
is  common  in  England,  but  is  rarely  allowed  to 
grow  to  its  full  height,  being  polled  by  the 
conntry  people.  According  to  Miller,  however, 
the  tree  reaches  seventy  feet  in  height,  with  a 
large  round  stem,  perfectly  straight  and  sound 
when  growing  on  a  stiff  clay,  which  appears  to 
be  its  natural  soil.  As  this  tree  then  tiirives  on 
cold,  barren,  and  exposed  hills,  and  in  situations 
where  few  other  trees  will  vegetate,  it  may  be 
cdtiTated  with  advantage  in  such  situations. 
It  is  by  no  means  of  slow  growth,  and  resists 
the  violence  of  winds  better  than  most  other 
trees;  and  is  thus  well  adapted  as  a  means  of 
^ter.  It  should  be  raised  from  seeds  planted 
in  the  spot  where  it  is  intended  to  grow;  and 
these  seeds  may  be  sown  in  autumn,  when  they 
vin  spring  up  the  following  spring.  Like  the 
beech,  the  leaves  of  the  hornbeam  remain  on  the 
branches  till  the  young  buds  push  them  off  in 
spring. 

The  wood  is  not  much  esteemed  except  for 
foel  Hedges  are  constructed  ef  the  hornbeam 
amilar  to  those  formed  of  the  beech.  They  are 
veiy  common  in  some  parts  of  Germany. 

The  Asnerican  Hornbeam  (c,  Americana  J,  b 
ooounon  in  the  States,  and  in  the  warmer  parts 
of  Canada.  The  trunk,  like  that  of  the  Euro- 
pean species,  is  obliquely  and  irregularly  fluted, 
^^ently  Uirough  all  its  length.  The  bark  is 
smooth  and  spotted  with  white.  The  fertile 
flowers  are  collected  in  long,  pendulous,  leafy 
Binents,  at  the  extremity  of  the  branches;  and 
the  scales  or  leaves  which  surround  them  con- 
tain at  the  base  a  hard  oval  seed.  The  fructifi- 
cation is  always  abundant,  and  the  aments  remain 


attached  to  the  tree  long  after  the  foliage  is  shed. 
The  wood  is  white  and  exceedingly  compact, 
and  fine  grained;  but  as  the  tunber  attains  a  very 
limited  size,  it  is  fit  for  no  useful  purpose. 

Ibon  Wood  (carpinm  ostryaj.  This  tree 
belongs  to  the  same  natural  family  and  order  as 
the  above.  It  is  a  native  of  North  America,  and 
grows  not  in  groups,  but  loosely  disseminated 
in  cool,  fertile,  and  shaded  situations.  The  leaves 
are  alternate,  oval,  acuminate^  and  finely  and 
unequally  serrated.  The  fertile  and  barren 
flowers  are  borne  at  the  extremity  of  difierent 
branches  of  the  same  tree;  and  the  fruit  is  in 
clusters  like  hops,  hence  the  name  oshya.  The 
small  hard  triangular  seed  is  contained  in  a  spe- 
cies of  reddish,  oval,  inflated  bladder,  covered  at 
the  age  of  maturity  with  a  fine  down,  whicli 
causes  a  violent  irritation  of  the  skin  if  care- 
lessly handled.  In  the  winter  this  tree  is  recog- 
nised by  a  smooth  grayish  bark  finely  divided 
and  detached  in  stripes,  not  more  than  a  line  in 
breadth.  The  wood  is  perfectly  white,  compact^ 
fine  grained,  and  heavy.  The  concentric  circles 
are  closely  compressed,  and  their  number  in  a 
trunk  of  only  four  or  five  inches  in  diameter, 
evinces  the  slow  growth  of  the  tree. 

The  wood  is  so  hard  as  to  be  used  in  place  of 
iron  levers  for  splitting  trees.  In  New  York 
brooms  and  scrubbing  brushes  are  made  of  it,  by 
shredding  the  end  of  a  stick  of  suitable  dimen- 
sions. If  the  wood  could  be  procured  of  larger 
size,  it  no  doubt  might  be  applied  to  many  use- 
ful purposes. 

This  tree  has  been  transplanted  to  France, 
where  it  flourishes;  and  it  probably  might  be 
propagated  with  advantage  in  other  parts  of 
Europe. 

The  Ash  (fraxinus  excelsior).  Natural  family 
aUinecB;  polygamiay  diceda  of  Linnseus.  The 
ash  is  indigenous  to  Britain,  and  is  a  well  known 
tree.  The  stem  is  covered  with  a  smooth  bark, 
and  grows  tall  and  rather  slender.  The  bitmches 
are  flattened;  the  leaves  have  five  pairs  of  lobes, 
terminated  by  an  odd  one  of  a  dark  green  colour; 
lanceolate,  with  serrated  edges.  The  flowers  are 
produced  in  loose  spikes  iix>m  the  sides  of  the 
branches,  and  are  succeeded  by  flat  seeds  which 
ripen  in  autumn.  In  its  period  of  leafing  the 
ash  is  very  late,  being  generally  towards  the  end 
of  April,  or  middle  of  May.  It  is  also  among 
the  first  to  shed  its  leaves  on  the  first  approaches 
of  the  autumnal  frosts.  The  varieties  of  this 
species  are  the  weeping  ash  (pendtUa)^  first  dis- 
covered in  a  field  at  Gamblingay,  Cambridge- 
shire. The  yeUow  barked,  (jaspidea);  the  green 
cohwred,  (atrovirensj.  It  has  been  known  from 
the  remotest  period  of  history,  and  it  is  very 
generally  difiiised.  It  agrees  with  a  greater  var- 
iety of  soil  and  situation  than  perhaps  any  other 
tree  producing  timber  of  equal  value;  and,  dif- 
fering fix)m  many  other  trees,  its  vdue  is  in- 
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creased  rather  than  diminished  by  the  rapidity 
of  its  growth.  On  very  poor  soils,  where  it 
grows  stunted,  it  is  brittle,  and  soon  affected  by 
the  rot;  but,  where  the  growth  has  been  rigorous, 
the  compact  part  of  the  several  layers  bears  a 
greater  proportion  to  the  spongy,  and  the  timber 
is  very  tough,  elastic,  and  durable.  In  elasticity 
it  is  far  superior  to  the  oak,  and  it  is  not  so  liable 
to  be  broken  by  a  cross  strain;  but  it  is  much 
more  fibrous,  and  more  easily  split.  The  ash  is, 
by  way  of  eminence,  called  the  **  husbandman's 
tree,**  nothing  being  equal  to  it  for  agricultural 
implements,  and  for  all  sorts  of  poles,  ladders, 
long  haildles,  and  other  purposes  which  require 
strength  and  elasticity  combined  with  compara- 
tive lightness. 

At  all  ages  the  growth  of  the  ash  is  of  value: 
the  thinnings  of  young  plantations,  and  the 
suckers  that  spring  up  from  the  roots  of  grown 
trees,  or  from  the  stools  of  trees  that  have  been 
cut  down,  are  excellent  for  hoops,  hop-poles, 
and  every  other  purpose  where  clean,  light,  and 
strong  rods  are  wanted  at  small  expense.  The 
leaves,  and  even  the  twigs,  are  eaten  by  cattle 
with  great  avidity;  the  bark  is  useful  in  tanning; 
and  the  wood  yields,  when  burnt,  a  considerable 
quantity  of  potass. 

The  drip  of  the  ash  is  injurious  to  most  other 
plants,  and,  therefore,  when  it  is  planted  in  corn- 
fields, a  certain  portion  round  it  is  unproductive; 
but,  in  marshy  situations,  the  roots  of  it,  which 
run  a  long  way  at  a  considerable  depth,  act  as 
under- drains.  Hence  the  proverb,  in  some  parts 
of  the  country,  "May  your  foot-fidl  be  by  the 
root  of  an  ash," — ^may  you  get  a  firm  footing. 
Some  idea  of  the  change  of  times  and  opinions 
may  be  formed  irom  the  value  set  upon  the  ash, 
in  the  laws  of  Howel  Dda,  wherein,  while  a 
branch  of  misletoe  is  reckoned  at  thirty  shillings, 
an  ash,  not  being  named,  must  be  classed  with 
"trees  after  a  thorn,'*  and  therefore  be  rated  at 
fourpence!  In  the  useful  arts,  one  good  ash  is 
worth  all  the  misletoes  that  ever  grew.  Such 
was  the  veneration  of  some  of  the  ancients  for 
the  ash,  that  Hesiod  derives  his  brazen  men  from 
it;  and  the  Edda,  or  sacred  book  of  the  North- 
men, gives  the  same  origin  to  all  the  human  race. 

The  ash  does  not  grow  to  such  thickness  as 
some  of  the  other  forest  trees.  Dr  Plot  men- 
tions one  eight  feet  in  diameter;  Mr  Marsham 
another,  at  Dumbarton,  nearly  seventeen  feet  in 
girth;  Arthur  Young  mentions  one  in  Ireland 
that  had  reached  the  height  of  nearly  eighty  feet 
in  thirty-five  years;  and  one  is  spoken  of  in  the 
coimty  of  Galway,  a  district  not  remarkable  for 
timber,  as  forty-two  feet  in  circumference,  at 
four  feet  from  the  ground.  Instances  of  so  great 
dimensions  are  not  numerous,  however;  and  it  is 
not  desirable  that  the  ash  should  be  left  for  such 
a  growth,  as  trees  of  fewer  years,  and  inferior 
scantling,  are  invariably  better  timber. 


Gilpin,  in  his  work  on  Forest  Scenery,  calla 
the  oak  the  Hercules  of  the  Forest,  and  the  aeii 
the  Venus.  The  chief  characteristic  of  the  one 
is  strength;  of  the  other,  elegance.  The  adi 
carries  its  principal  stem  higher  than  the  oak; 
its  whole  appearance  is  that  of  lightness,  and  the 
looseness  of  the  leaves  correspond  with  the  light- 
ness of  the  spray.  Its  bloom  is  one  of  the  most 
beautiful  i^pearances  of  vegetation.  The  ash, 
however,  drops  its  leaves  very  early;  and,  instead 
of  contributing  its  tint  to  the  many-coloured 
foliage  of  the  autumnal  woods,  it  presents  wide 
blanks  of  desolated  boughs.  In  old  age,  too,  it 
loses  that  grandeur  and  beauty  which  the  oak 
preserves. 

There  are  upwards  of  thirty  species  of  the  ash 
enumerated, — a  considerable  proportion  of  these 
being  natives  of  America. 

The  FUnoering  Ash  (f.  orniijy  is  a  native  of 
the  southern  parts  of  Europe,  is  said  to  he  tiiat 
which  chiefly  produces  the  substance  called 
manna;  although  other  species,  as  the  eiKdiior 
and  rctundi/olioy  also  furnish  it.  This  substance 
is  secreted  from  the  inner  bark,  and  is  a  species 
of  sugar.  In  Sicily  the  three  species  we  hare 
mentioned  are  regularly  cultivated  for  the  pur- 
pose of  procuring  manna,  and  with  thisriew 
are  planted  on  the  declivities  of  the  hills,  with 
an  eastern  aspect.  Alter  ten  years  they  begin  to 
yield  this  substance,  which  exudes  from  incisions 
made  on  the  bark  by  means  of  a  sharp  crooked 
instrument.  These!  incisions  are  first  made  in 
the  lower  part  of  the  trunk,  and  repeated  at  the 
distance  of  an  inch  from  the  former  wound, 
still  extending  the  incisions  upwards  as  &r  as  tlie 
branches;  and  confining  them  to  one  side  of  the 
tree,  the  other  side  being  reserved  till  the  year 
following,  when  it  undergoes  the  same  treatment 
On  making  these  incisions,  which  are  of  a  longi- 
tudinal direction,  about  a  span  long,  and  nearly 
two  inches  wide,  a  thick  whitish  juice  imme- 
diately begins  to  flow,  which  gradually  hardens 
on  the  bark;  and  in  the  course  of  eight  days  it 
acquires  the  consistence  and  appearance  in  which 
the  manna  is  imported  into  Britain,  when  it  is 
collected  in  baskets  and  afterwards  packed  in 
large  chests.  Sometimes  the  manna  flows  m 
such  abundance  from  the  incisions,  that  it  runs 
upon  the  ground  and  becomes  mixed  with  un- 
purities,  unless  this  is  prevented  by  the  inte^ 
position  of  concave  leaves,  or  flat  stones.  The 
business  of  collecting  manna  usually  terminates 
at  the  end  of  September,  when  thfe  rainy  season 
sets  in. 

The  most  useful  and  important  American  6p^ 
cies  are : — 

The  JVhite  Ash  (f.  Americana  J,  a  beautiful 
tree,  with  trunk  perfectly  straight  and  undi- 
vided to  the  height  of  forty  feet;  leaflets  three 
to  four  inches  long,  oval,  acuminate,  and  of  a 
li^ht-green  colour  and  undulated  surfiace;  the 
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wood  is  reddishy  and  the  sap  white.  This  tree 
is  found  on  the  maigins  of  riyers  and  swamps, 
lod  is  of  quick  growth. 

The  Black  Ash  (f,  sambuci/oltajf  common 
ti  the  United  States  and  Canada,  rising  to  the 
hdght  of  sixty  to  serenty  feet;  and  having  the 
bods  of  a  deep  blue  colour. 

The  lUd  Ash  (f,  tomeiUasaJ^  very  common 
in  the  northern  and  middle  States.  The  lower 
nr&ee  of  the  leares  and  shoots  are  covered  with 
•  leddiBh  down;  the  bark  of  a  deep  brown. 

Hie  Bltie  Ask  (f,  quadrangulatajy  confined 
diidly  to  Kentucky  and  West  Tennessee;  a  large 
tree,  and  furnishes  a  useful  wood.  Its  bark  is 
8ttd  to  afford  a  blue  dye. 

The  Gatro/tfMOfi  Ash  (f,  plaHcarpaJ,  a  native 
of  the  more  southern  States;  is  characterised  by 
iti  nesriy  round  acuminated  leaflets,  of  which 
there  are  commonly  only  two  pairs,  with  an  odd 
ooe.   It  is  of  much  inferior  size  to  the  others. 

TEKiiAFLEfacerJ.  Natural  family  ooertneev; 
ptfyffttwUoj  monc9ci<iy  of  Linnsus.  Of  the  maple 
there  are  a  considerable  number  of  species,  of 
whidi  eight  are  indigenous  to  Europe,  about  a 
doxen  to  America,  and  several  more  to  various 
^ts^  of  Asia.  Two  species  are  conmion  in  Bri- 
tain, the  sycamore  and  the  conmion  maple. 

TU  Oreat  Maplty  or  Syeamort  (actr  pseudo- 
pittmutj.    This  is  a  large  growing  tree,  with  a 
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latge  broad  leaf  divided  into  five  lobes,  glaucous, 
and  smooth  beneath,  the  lobes  unequally  toothed. 
The  flowers  hang  in  long  pendulous  racemes;  the 
Mi  is  smooth.  This  is  a  fast  growing  tree,  and 
U  well  adapted  for  situations  near  the  sea,  as  the 
*h  spray  seems  to  have  no  bad  effect  on  its  ve- 
S«t*tion.  The  timber  is  very  dose  and  com- 
pact, easily  cut,  and  not  liable  either  to  splinter 
w  wsrp.  Sometimes  it  is  of  a  uniform  colour 
throughout,  and  in  other  cases  beautifully  curled 
»h1  mottled.  In  the  latter  state,  as  it  takes  a 
fine  polish,  and  bears  varnishing  well,  it  is  much 
^  for  certain  parts  of  musical  iiistruments. 
TMa  wood  contains  none  of  those  hard  particles 
^hich  are  injurious  to  tools,  and  is  therefore  em- 
ployed for  cutting  boards ;  and  not  being  apt  to 
*arp,  either  with  variations  of  heat  or  of  mois- 


ture, it  is  a  suitable  material  for  saddle-trees, 
wooden  dishes,  founders'  patterns,  and  many 
other  articles  both  of  furniture  and  machinery. 
Before  the  goneral  introduction  of  pottery  ware, 
it  was  the  common  material  for  bowls  and  plat- 
ters of  all  sorts,  and  many  are  still  made  of  it. 
As  the  juice  of  the  maple,  both  in  the  leaves  and 
in  the  tree,  is  of  a  sweet  taste,  numerous  insects 
are  attracted  to  it.  At  certain  seasons  the  wild 
bees  and  wasps  may  be  seen  about  it  in  crowds ; 
and  if  the  timber  be  placed  so  that  insects  are 
allowed  to  settle  upon  it,  it  is  speedily  attacked 
by  the  worm.  When  kept  dry  and  free  from 
this  attack,  it  will  last  a  considerable  time ;  but 
exposed  to  humidity,  it  is  one  of  the  most  per- 
ishable of  trees.  From  the  largeness  of  its  leaves, 
the  maple  forms  a  cool  and  pleasing  shade.  It 
is  also  a  picturesque  tree,  as  the  constant  exco- 
riation of  its  bark  produces  a  variety  of  hues, 
which  serve  to  diversify  the  landscape.  If 
pierced  in  the  spring  or  autumn,  a  juice  flows 
out  which  is  of  a  saccharine  nature,  and  may  be 
fermented  into  wine,  or  sugar  may  be  obtained 
from  it  by  evaporation. 

The  sycamore  is  not  only  a  large  timber  tree, 
but  it  is  long  lived.  St  Hieron,  who  lived  in 
the  fourth  century  of  the  Christian  era,  writes, 
that  he  saw  the  same  sycamore  tree  on  which 
Zaccheus  climbed  up  to  see  our  Saviour  ride  in 
triumph  into  Jerusalem.  The  propagation  of 
all  the  maples  is  very  easy.  In  the  autumn, 
when  the  seeds  are  ripe,  they  are  gathered  from 
the  tree,  dried  for  a  few  days,  and  then  sown  in 
any  good  mould.  In  the  spring  the  plants  will 
appear,  and  make  a  shoot  of  about  a  foot  by  the 
following  autumn. 

The  Gammon  Maple  (acer  campestria).  This 
is  a  smaller  tree  than  the  sycamore,  with  rather 
smaller  leaves.  These  are  cordate,  five-lobed, 
with  nearly  entire  obtuse  margins,  smooth  and 
shining  beneath.  The  corymbs  of  the  flowers 
are  erect,  and  the  wings  of  Uie  seeds  devaricated. 
The  flower  buds  b^^  to  open  about  the  6th  of 
April,  and  the  leaves  come  out  about  the  18th  of 
the  same  month.  About  the  10th  of  May  the 
flowers  are  in  full  blow,  and  the  seeds  ripen  in 
autumn.  The  timber  of  this  tree  is  superior  to 
that  of  the  great  maple.  We  meet  with  high 
encomiums  of  its  excellence  among  the  ancients. 
Pliny  highly  commends  the  maples,  growing  in 
different  parts  of  the  world,  for  the  remarkable 
fineness  of  their  grain;  and  Virgil  introduces 
Evander  sitting  on  a  maple  throne.  In  former 
times,  so  eager  was  the  demand  for  the  curious 
portions  of  this  wood,  which,  in  its  veined  aspect, 
often  formed  representations  of  birds  and  various 
animals,  that  no  pains  or  expense  were  spared  in 
procuring  them.  When  boards,  large  enough 
for  tables,  were  formed  of  this  curious  part  of 
the  wood,  the  extravagant  prices  paid  for  them 
is  almost  incredible.    We  read  of  a  table  formed 
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of  this  wood  which  cost  ten  hundred  thousand 
sesterces,  and  of  another  that  cost  upwards  of 
fifteen  hundred  thousand. 

Thb  tree  is  seldom  planted  so  as  to  form  woods 
or  large  plantations.  It  is  more  commonly  cut 
down  so  as  to  form  underwood;  for  this  purpose 
it  is  very  suitable,  as  the  shoots  spring  up  very 
fast  from  the  old  stools,  and  they  make  useful 
fuel.  The  largest  trees  are  generally  found  in 
hedge-rows. 

The  Norway  Maple  facer  platanoides),  Tliis 
species  grows  to  a  great  size.  The  leaves  are 
large,  like  the  sycamore,  of  a  shining  green  co- 
lour, five-lobed,  acuminate,  cuspidate,  and  some- 
what toothed.  The  corymbs  are  nearly'  erect. 
It  grows  on  the  mountains  of  the  northern  coun- 
tries of  Europe,  descending,  in  some  places  of 
Norway,  to  the  sea  shore.  It  abounds  in  the 
north  of  Poland  and  Lithuania,  and  is  common 
throughout  Germany,  Switzerland,  and  Savoy. 
The  leaves  are  not  liable  to  be  preyed  on  by  in- 
sects, as  they  contain  a  milky  bitter  juice,  re- 
pulsive to  these  animals.  This  circumstance 
Iieightens  the  beauty  of  the  tree ;  and  in  spring, 
when  it  is  full  of  its  yellow  blossoms,  it  has  a 
very  fine  appearance.  In  autumn  the  leaves  as- 
sume a  golden  yellow,  which  adds  to  the  diver- 
sified beauty  of  the  surrounding  foliage.  It 
thrives  well  in  this  country,  where  its  seeds 
come  to  maturity,  and  where  it  may  be  propa- 
gated in  the  same  way  as  the  other  maples.  On 
the  continent  it  is  reckoned  among  the  best  trees 
for  giving  shelter  to  dwelling-houses.  It  is  of 
quick  growth,  and  attains  a  very  connderable 
size.  Its  wood  is  also  held  in  great  estimation, 
and  ite  juice  yields  sugar  by  evaporation. 

77ie  Sugar  Maple  (acer  saccharimtm)^  is  also 
known  in  America  under  the  name  of  rock 
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maple  and  hard  maple.  It  is  a  native  of  North 
America,  and  grows  in  great  abundance  in  Ca- 
nada, New  Brunswick,  and  Nova  Scotia,  the 
States  of  Vermont  and  New  Hampshire,  the  dis- 
trict of  Maine,  Grenesee,  New  York,  and  the  up- 
per parte  of  Pennsylvania.  According  to  Dr 
Rush,  in  the  northern  parte  of  these  two  latter 
states,  there  are  ten  millions  of  acres  which  pro- 


duce this  tree,  in  the  proporUon  of  thirty  to  the 
acre.  In  the  middle  and  southern  rtates  it 
is  rare,  and  almost  unknown.  It  flonrishee 
beat  in  mounteinous  districts,  where  the  soil, 
though  fertile,  is  cold  and  moist;  and,  in  addi- 
tion to  the  localities  just  mentioned,  it  grows 
along  the  whole  chain  of  the  Alleghany  moun- 
tains to  their  termination  in  Geoigia. 

The  sugar  maple  attains  the  height  of  seyenty 
to  eighty  feet,  with  a  diameter  in  proportion ; 
but  ite  average  height  is  fifty  to  nxty  feet,  with 
a  diameter  of  twelve  to  eighteen  inches.  Well 
grown  thriving  trees  have  a  beautiful  appear- 
ance, and  are  early  distinguishable  by  the  white- 
ness of  their  bark.  The  leaves  are  about  fire 
inches  broad,  and  var^^in  length  according  to  tiie 
age  of  the  tree ;  they  are  opposite,  attached  by 
long  petioles,  palmated,  or  unequally  dirided 
into  five  lobes,  entire  at  the  edges,  of  a  biigfat 
green  above,  and  glaucous  or  whitish  underneath. 
In  autunm  the  first  froste  change  them  to  a  red 
colour.  Except  in  the  colour  of  the  lower  snr- 
&ce,  they  nearly  resemble  the  leaves  of  the  Nor- 
way maple.  The  flowers  are  small,  yellowish, 
and  suspended  by  slender  drooping  pednndes. 
The  seed  is  contained  in  two  capsules,  united  at 
the  base,  and  terminated  in  a  membranous  wii^. 
The  wood  when  cut  is  white;  but  after  bdng 
wrought,  and  exposed  for  some  time  to  the  light, 
it  assumes  a  rosy  tinge.  It  is  fine  and  doee 
grained,  and,  when  polished,  has  a  silky  lustre; 
It  is  very  strong  and  sufficiently  heavy,  but 
wante  the  property  of  durability,  for  which  the 
chestnut  and  the  oak  are  so  highly  esteemed. 
When  exposed  to  moisture  it  soon  decays.  After 
a  seasoning  of  two  or  three  years,  it  is  employed 
by  wheelwrighte  for  axle-trees  and  spokes,  and 
for  chairs  and  other  domestic  furniture.  In  the 
neighbourhood  of  towns  it  is  much  used  as  fuel. 
The  ashes  are  rich  in  alkaline  salts;  and  four- 
fifths  of  the  potass  exported  from  Boston  and 
New  York  are  the  produce  of  this  tree. 

But  it  is  chiefly  prized  for  ite  juice,  which  af- 
fords an  excellent  sugar,  little  inferior  to  that  of 
the  sugar  cane.  The  process  of  obtaining  this 
juice  and  sugar  is  very  simple.  The  worlc  gene- 
rally commences  in  Februarj'  or  the  beginning  of 
March,  while  the  cold  continues  intense,  and  the 
ground  is  still  covered  with  snow.  The  sap  be- 
gins to  be  in  motion  at  this  season,  two  months 
before  tlie  general  revival  of  vegetation.  In  a 
central  situation,  lying  convenient  to  the  trees 
from  which  the  sap  is  to  be  drawn,  a  shed  is 
erected,  called  a  sugar  camp,  which  is  intended 
to  shelter  the  boilers,  and  the  persons  who  tend 
them,  from  the  weather.  An  auger,  three- 
fourths  of  an  inch  in  diameter— small  troughs 
to  receive  the  sap — tubes  of  elder  or  sumach, 
eight  or  ten  inches  long,  corresponding  in  sixeto 
the  auger,  and  laid  open  for  a  part  of  their  leiigth 
— -buckete  for  emptying  the  troughs,  and  con- 
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veying  the  sap  to  the  camp— boilers,  of  fifteen 
or  eighteen  gaUons  capacity — ^moulds  to  receive 
the  syrap  when  reduced  to  a  proper  consistency 
for  being  formed  into  cakes — and,  lastly,  axes  to 
cot  and  ^lit  the  fbel,  are  the  principal  necessa- 
nes  required  in  the  operation. 

The  trees  are  perforated  in  an  obliquely  as- 
eending  direction,  eighteen  or  twenty  inches 
from  the  ground,  with  two  holes  four  or  five 
indies  apart.  Care  should  be  taken  that  the 
sogers  do  not  enter  more  than  half  an  inch  with- 
in the  wood,  as  experience  has  shown  the  most 
abundant  flow  of  sap  to  take  place  at  this  depth. 
It  is  also  recommended  to  insert  the  tubes  on 
tiie  sunk  side  of  the  tree ;  but  this  useful  hint  is 
not  always  attended  to.  A  trough  is  placed  on 
the  ground  at  the  foot  of  each  tree,  and  the  sap 
is  every  day  collected,  and  temporarily  poured 
into  casks,  from  which  it  is  drawn  out  to  fill  the 
boilers.  The  evaporation  is  kept  up  by  a  brisk 
ire,  and  the  scum  is  carefully  taken  off  during 
tins  part  of  the  process.  Fresh  sap  is  added 
from  time  to  time,  and  the  heat  is  maintained 
tiU  the  liquid  is  reduced  to  a  syrup,  after  which 
it  is  left  to  cool,  and  then  strained  through  a 
blanket  or  other  woollen  stufi^  to  separate  the 
remaining  impurities.  Some  recommend  leav- 
ing the  syrup  twelve  hours  before  boiling  it  for 
the  last  time ;  others  proceed  with  it  immedi- 
atdy.  In  either  case  the  boilers  are  only  half 
filkd,  and  by  an  active  steady  heat  the  liquor  is 
npidly  reduced  to  the  proper  consistency  for 
b^ng  poured  into  the  moulds.  The  evaporation 
is  known  to  have  proceeded  fiur  enough  when, 
iip<m  rubbing  a  drop  of  the  syrup  between  the 
fingen,  it  is  perceived  to  be  granular.  If  it  is  in 
daiiger  of  boiling  over,  a  bit  of  lard,  or  of  butter, 
is  thrown  into  it,  which  instantly  cahns  the 
ebollition.  The  molasses  being  dramed  off  firom 
the  moulds,  the  sugar  is  no  longer  deliquescent 
nke  the  raw  sugar  of  the  West  Indies.  Maple 
Agar  manu&ctured  in  this  way  is  lighter  co- 
loved  in  proportion  to  the  care  with  which  it 
is  made,  and  the  judgment  with  which  the  eva- 
poradon  is  conducted.  It  is  superior  to  the 
brown  sugar  of  the  colonies,  at  least  to  such  as 
isgeneraUy  used  in  the  United  States;  its  taste 
w  M  pleasant,  and  it  is  as  good  for  culinary  pur- 
pwes.  When  refined,  it  equals  in  beauty  the 
purest  sugar  used  in  Europe.  Its  use,  however, 
ii  confined  to  the  districts  where  it  is  made, 
ttd  then  only  in  the  country.  From  prejudice 
or  taste,  imported  sugar  is  used  in  all  the  email 
towns  and  in  the  inns.* 

The  sap  continues  to  flow  for  six  weeks,  after 
which  it  becomes  less  abundant,  less  rich  in  sac- 
charine matter,  and  sometimes  even  incapable  of 
^TBtallization.  In  this  case  it  is  consumed  in 
tbe  state  of  molasses^  which  is  superior  to  that 

•  Michaox. 


of  the  islands.  After  three  or  four  days  expo- 
sure to  the  sun,  maple  sap  is  converted  into  vine- 
gar by  undergoing  the  acetous  fermentation.  To 
make  beer  of  it,  one  quart  of  maple  molasses  is 
mixed  with  four  gallons  of  boiling  water;  to 
this,  when  cool,  a  little  yeast  and  a  spoonful  of  es- 
sence of  spruce  are  added,  and  thus  a  very  plea- 
sant and  wholesome  beverage  is  obtained. 

It  is  found  that  those  trees  which  grow  in  low 
and  moist  places  yield  more  sap  than  those 
growing  on  rising  grounds;  but  it  is  less  rich  in 
sugar.  That  of  single  or  isolated  trees,  is  also 
the  best.  The  following  operations  were  made 
on  a  tree  near  Pittsburg:  twenty  tubes  were 
introduced  into  a  sugar  maple,  and  on  the  same 
day  23  gallons  3  quarts  of  sap  were  drawn,  which 
yielded  7  pounds  and  a  quarter  of  sugar.  33 
lbs.  were  made  tlie  same  season  firom  the  same 
tree,  which  supposes  100  gallons  of  sap. 

In  the  United  States  maple  sugar  is  made  in 
greatest  quantities  in  the  upper  part  of  New 
Hampshire,  in  Vermont,  in  the  State  of  New 
Yorl^  particularly  in  Grenesee;  and  in  the  coun- 
ties of  Pennsylvania  which  lie  on  the  eastern 
and  western  branches  of  the  Susquehannah,  west 
of  the  mountains  in  the  country  bordering  on 
the  Alleghany,  Minongahela,  and  Ohio  rivers. 
The  fiurmers,  after  laying  aside  a  sufficient  store 
for  their  own  consumption,  sell  the  residue  to 
the  shop-keepers  in  the  small  towns  of  the 
neighbourhood,  at  eight  centa  a  pound,  by  whom 
it  is  retailed  at  eleven  cents.  A  great  deal  of  tnigar 
is  also  made  in  Upper  Canada,  and  on  the  Wa- 
bash. The  Indians  dispose  of  it  to  the  commis- 
sioners of  the  north-western  company  established 
at  Montreal,  for  the  use  of  the  numerous  agents 
who  go  out  in  their  employ  in  quest  of  furs 
beyond  lake  Superior.  In  Nova  Scotia,  and  the 
district  of  Maine,  and  in  the  highest  mountains  of 
Virginia  and  Carolina,  where  these  trees  are 
sufficiently  common,  tl^  manufiusture  is  less 
connderable;  and  probably  six-sevenths  of  the 
inhabitants  consume  imported  sugar. 

It  has  been  said,  that  the  northern  parts  of  New 
York  and  Pennsylvania  contain  maples  suffi- 
cient to  supply  the  consumption  of  the  whole 
of  the  United  States. 

Wild  and  domestic  animals  are  exceedingly 
fond  of  maple  juice,  and  break  through  the  in- 
olosures  to  sate  themselves  with  it. 

Another  species,  the  black  sugar  maple  (^acer 
nigrum  J  f  is  found  growing  in  the  western  States; 
the  leaves  are  similar  to  the  sugar  maple,  only 
they  are  of  a  deeper  green,  of  a  thicker  texture, 
and  slightly  downy:  the  wood  is  coarser  grained, 
and  less  brilliant  when  polished. 

The  Bed  Flowering  Maple  (acer  rubrumj. 
This  is  also  a  common  tree  in  the  United  States. 
It  is  the  earliest  whose  bloom  announces  the  re- 
turn of  spring;  and  in  the  neighbourhood  of  New 
York  is  in  flower  about  the  middle  of  March. 
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The  blossoms  are  of  a  beautiful  purple,  or  deep 
red,  and  come  out  about  two  weeks  before  the 
leaves.  They  are  sesdle,  aggregate,  and  situated 
at  the  extremity  of  the  branches.  The  leaves 
are  smaller  than  those  of  the  preceding  species, 
but  in  some  respects  are  similar.  The  wood  is 
hard,  and  well  adapted  for  the  turning  lathe;  and 
before  the  introduction  of  mahogany,  was  much 
esteemed  for  its  variegated  aspect  and  the  fine 
polish  which  it  bears. 

The  French  Canadians  make  sugar  from  this 
tree,  w*hich  they  call  plaincy  but  the  juice  is  not 
very  strong.  A  dark  blue  and  black  dye  is  fur- 
nished by  the  bark. 

The  red  maple  thrives  in  wet  and  swampy 
situations. 

The  Striped  Barked  Maple  (acer  striatum)^ 
has  a  slender  stem,  with  a  smooth  bark,  beauti- 
fully varied  with  green  and  white  stripes;  the 
boughs  are  of  a  shining  red  in  winter.  The  thick- 
ness of  the  shade,  the  beauty  of  the  bark,  and 
the  tree  not  being  liable  to  be  infested  by  insects, 
render  it  very  desirable  for  ornamental  planta- 
tions. The  only  objections  to  it  are,  that  it  is 
subject  to  be  injured  by  stonns,  and  that  the 
abundance  of  its  foliage  and  seeds  occasions  a 
great  litter  in  autumn. 

The  Italian  Maple  (acer  opalus)^  is  a  noble 
tree,  with  large  and  beautiful  foliage,  throwing 
an  extensive  shade.  It  is  much  prized  in  Italy 
for  planting  in  avenues  and  public  walks. 

The  Birch  (betula).  Natural  family  ametUor 
ctm;  moncecia,  triandria^oi  Linmeus.  The  birch 
is  a  native  of  cold  and  inhospitable  climates;  and 
the  dwarf  birch  is  the  last  tree  that  is  found  as 
we  approach  the  snow  in  elevated  regions.  At 
the  island  of  Hammerfest,  lat.  79°  40^,  the  dwarf 
birch,  in  the  sheltered  hollows  between  the 
mountains,  rises  to  about  the  height  of  a  man ; 
and  in  the  low  branches  which  creep  along  the 
ground,  the  ptarmigan  finds  a  sunmier  shelter, 
where  it  breeds  in  security.  Naturalists  affirm 
that  the  birch  tree  constitutes  the  principal  at- 
traction to  the  birds  which  are  found  in  such 
plenty  in  high  northern  latitudes;  the  catkins  af- 
fording them  food  in  the  spring,  and  the  seeds 
during  the  remainder  of  the  year. 

The  Common  Birch  (betttla  albajj  is  a  grace- 
ful tree,  and  throws  out  a  pretty  strong  and  very 
agreeable  firagrance.  When  it  arrives  at  a  con- 
siderable size,  the  branches  hang  down  or"  weep;" 
and  as  they  are  sometimes  thirty  or  forty  feet 
long,  and  not  thicker  than  a  common  packthread, 
they  are  very  beautiful,  especially  when  the 
points  of  them  are  laved  in  a  dear  mountain 
stream.  Coleridge  calls  the  weeping  birch  the 
"lady  of  the  woods." 

Though  the  people  of  more  favoured  places 
rather  despise  the  birch  tree,  and  leave  it  to  the 
turner,  out  of  which  to  make  some  of  the  smaller 
of  his  wares,  or  employ  the  shoots  as  mop  handles, 


and  the  twigs  as  brooms;  there  are  ntuations  in 
which  it  is  among  the  most  valued  and  valaable 
productions  of  nature. 

In  those  parts  of  the  Highlands  of  Scotland 
where  pine  is  not  to  be  had,  the  birch  is  a  timber 
for  all  uses.  The  stronger  stems  are  the  nfters 
of  the  cabin;  wattles  of  the  boughs  are  the  wbUs 
and  the  door;  even  the  chests  and  boxes  m 
of  this  rude  basket  work.  To  the  bighknder, 
it  forms  his  spade,  his  plough,  and,  if  he  happen 
to  have  one,  his  cart  and  his  harness;  and  when 
other  materials  are  used,  the  cordage  is  still 
withies  of  twisted  birch.  These  birch  ropa  are 
fiur  more  durable  than  ropes  of  hemp;  and  tiie 
only  preparation  is  to  bark  the  twig,  and  twist 
it  while  green. 

In  ancient  times,  both  in  Britdn  and  other 
parts  of  Europe,  strong  and  light  canoes  were 
made  of  the  touch  bark  of  the  birch;  and  it  b 
still  used  for  the  same  purposes  in  the  northern 
parts  of  America.  The  species  used  for  canoes 
by  the  Indians  and  French  Canadians  is  called 
the  canoe  birch,  (betula  papyraceOy  or  Ut^ 
nigra).  In  good  soils  it  reaches  an  elevation 
of  seventy  feet.  The  weight  of  a  canoe  tiiat 
will  hold  four  persons,  does  not  exceed  fifty 
pounds. 

The  peasantry  in  some  parts  of  northern  En- 
rope  thatch  their  houses  with  the  birch,  weare 
the  long  fibres  into  mats,  and  twist  them  into 
ropes,  and  even  grind  the  inner  bark  to  mix  with 
their  bread.  The  bark  is  used  in  the  simple 
dyes,  and  also  in  tanning.  The  Li^landers  use 
it  in  the  preparation  of  their  rein-deer  skins; 
and  in  Russia  the  hides  which  are  so  esteoned 
for  binding  books  are  prepared  with  the  empy- 
reumatic  oil  of  the  birch.  A  weak  but  not  un- 
pleasant wine  may  be  obtained  by  drainmg  the 
sap  in  March,  boiling  it,  and  then  fermenting  it. 
The  Northern  people  also  make  very  neat  bas- 
kets and  boxes  of  the  bark,  the  Laplanders  carv- 
ing the  large  knots  which  the  trees  pnt  forth, 
into  vases,  which,  although  fashioned  with  their 
rude  knives,  have  much  of  the  beauty  of  tumeiy. 
In  Kamtschatka  also,  it  is  formed  into  drink- 
ing cups.  The  wood  of  the  birch  on  the  banks 
of  the  Garry,  in  Glengarry,  Scotland,  is  cut  into 
staves,  with  which  herring  barrels  are  made. 
It  is  an  excellent  wood  for  the  turner,  bang 
light,  compact,  and  easily  worked;  and  for  un- 
dressed palings  and  gates,  such  as  are  used  in  the 
sheep  countries,  few  timbers  are  superior  to  it. 
It  is  not  very  durable,  however,  but  very  cheap, 
as  it  thrives  upon  soils  that  are  fit  for  Uttle  else, 
and  sows  itself  without  any  assistance  from  art 
It  grows  upon  rocks  which  one  would  think 
absolutely  bare;  and  such  is  the  power  of  its 
roots,  that  penetrating  through  fissurw,  they 
will  separate  stones  several  tons  in  weight,  to 
reach  the  soil.  The  black  birch  of  America  has 
been  imported  into  this  country.    It  is  compact 


Digitized  by 


Google 


THB  UM£  TREE. 


4f41 


and  father  handsome,  but  it  soon  decays.  Birch 
mikes  feiy^ood  diaicoaL 

The  weeping  birdi,  k  pendttlay  is  the  most 
gmeefbl  tiee  of  the  fiunilj.  It  grows  both  in 
mmmtaiiioiiB  sttnatioiis  and  b<^g8y  from  Lapland 
tofhe  sabalpine  parts  of  Italj  and  Asia.  The 
ifiihogany  birch,  b,  hntdy  or  cherry  birch  of 
0mad8»  abounds  in  the  middle  states  of  Fenn- 
aThania,  New  York,  and  the  Jerseys;  but  dis- 
appean  altogether  in  the  higher  latitudes  of  the 
DOfthem  states.  It  is  deemed  a  very  fit  tree  for 
plntiiig  in  the  yalleys  of  the  mountainous  dis- 
tricts of  Britain.  Its  growth  is  rapid,  and  the 
timber  is  dose-gniined;  beautifiilly  variegated, 
indwell  adapted  for  cabinet  work,  llie  leares, 
wiiich  appear  early  in  spring,  possess  a  peculiar 
fr^gnnee,  wliich  iJiey  retain  after  being  dried  in 
I  itove,  aAKrding  by  infusion  an  agreeable  di- 
luent, superior  to  some  of  the  common  teas  of 
wnnncrce.  The  white  bark  of  the  birch  con- 
tnsta  wen  with  the  sombre  trunks  of  other  trees^ 
nd,  indeed,  all  the  species  are  highly  ornamen- 
ts and  graceful  in  gardens  and  dmibberifes. 

The  Alder  (akna  ffhoinotaj,  belongs  to  the 
anae  natural  fiunOy  and  Ilmuean  order  as  the 
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nicfa;  it  ia  not  so  handsome  a  tree,  however,  as 
tbe  birch,  and  the  timber  is  not  applicable  to  so 
iwaynsttftil  purposes.  The  alder  is  a  native 
of  ahnoat  every  part  of  Europe.  Itthriveabest 
m  mardiy  situations,  and  by  the  margins  of 
J^kes  and  rivers,  where  it  is  generally  a  large 
*nib  rather  than  a  tree.  As  its  shade  rather 
unpfores  than  injures  t^ie  grass,  coppices  of  it 
•flwd  good  wintering  for  the  out-door  stock  on 
''^^'ontaln  grazings. 

The  bark  of  the  alder  contains  a  good  deal  of 
*™in;  and  the  young  shoots  dye  a  yellow  or 
''wjainon  colour,  the  wood  a  brown,  and  the 
«*khw  of  the  flowers  a  green.  The  twigs  of 
*•  alder  are  brittle,  and  so  is  the  stem  when 
P^WJ.  In  that  state  it  is  more  easily  worked 
tjwn  any  other  tunber.  When  of  considerable 
"»,  the  thnber  of  one  of  the  varieties  (there 
aw  sereral  of  them)  is  red,  and  often  so  finely 
^'^ed,  that  it  is  called  Scotch  mahogany  in 
we  north,  and  furniture  is  made  of  it.    That 


which  is  got  out  of  the  bogs,  in  an  undecayed 
state,  (and  though  it  be  not  so  durable  in  the 
air  as  birch,  it  lasts  much  longer  in  water),  has 
the  colour,  if  not  the  consistency  of  ebony.  Of 
birch  or  holly,  which  are  very  white,  of  juniper, 
which  has  a  ^ght  cinnamon  tinge,  and  of  the 
bog  alder  or  the  bog  oak,  both  of  which  are 
black,  the  coopers  in  the  north  of  Scotland  form 
vari^ted  cups,  some  of  which  are  very  hand- 
some. In  moist  situations  alder  does  very  well 
for  foundation  piles;  and  from  the  ease  with 
which  it  can  be  perforated  when  green,  and  from 
its  not  being  liable  to  split,  it  is  well  adapted 
for  wooden  pipes. 

On  the  banks  of  the  Mole,  in  Surrey,  the  alder 
grows  very  luxuriantly;  and  it  adds  great  beauty 
to  the  landscape  in  the  neighbourhood  of  Dork- 
ing and  Esher. 

The  Limb  Tkeb  CtiHa  EuropeaJ»  Natural 
fiimUy  tiliaoecB;  polymtdria,  monogynia,  Lin- 


Lim*  Tree. 

nseus.  The  lime  is  a  handsome  tree,  which  at- 
tains a  considerable  size.  The  leaves  are  cordate, 
serrated,  unequal  at  the  base,  and  of  a  light  green 
colour.  The  flowers  begin  to  open  about  the 
middle  of  May,  and  are  in  foil  blow  by  the  middle 
of  July,  when  they  appear  of  a  white  colour,  and 
have  a  very  fragrant  smeU,  yielding  a  honey  of 
peculiar  and  excellent  flavour.  The  leaves  be- 
gin to  open  about  the  12th  of  April,  are  quite 
out  by  the  end  of  that  month,  and  begin  to  &11 
very  early  in  autumn. 

Of  the  lime  there  are  several  species  and  var- 
ieties, characterised  chiefly  by  the  size  and  shape 
of  the  leaves;  but  the  most  valuable,  and  the 
one  which  is  most  frequently  met  with,  is  the 
common  lime.  It  is  an  exceedingly  beautiful 
tree,  grows  fast^  and  attains  a  very  great  size. 
It  is  not  supposed  to  be  a  native  of  England, 
but  mention  is  made  of  it  growing  here  as  early 
as  the  middle  of  the  sixteenth  century.  In 
Switzerland  and  Germany  there  are  lime  trees  of 
an  enormous  size;  and  one,  in  the  county  of 
Norfolk,  is  mentioned  by  Sir  Thomas  Brown  as 
being  ninety  feet  high,  with  a  trunk  forty-eight 
feet  in  circimiference,  at  a  foot  and  a  half  from 
the  ground. 

The  lime  bears  the  smoke  of  cities  better  than 
any  other  tall-growing  forest  tree;  and  for  ihis 
reason  the  shaded  walks  about  the  cities  on  the 
Sk 
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Continent,  more  especially  in  Germany,  are 
planted  with  it  It  has  other  advantages :  the 
trunk  is  smooth;  the  leaves  are  of  a  most  beau- 
tifully delicate  green;  the  flowers  throw  out  a 
very  agreeable  fragrance;  and  it  is  not  so  liable 
to  get  unsightly,  from  wounds  and  decayed 
branches,  as  almost  any  other  tree.  But  its 
leaves  come  late  in  the  spring,  and  they  begin 
to  fall  early, — as  early  sometimes  as  the  month 
of  July. 

Though  a  soft  and  weak  timber,  the  lime  is 
valuable  for  many  purposes.  It  b  delicately 
white,  and  of  an  uniform  colour,  and  therefore 
it  is  admirably  adapted  for  all  light  works  that 
are  to  be  partially  painted,  and  then  varnished. 
Though  it  be  very  close  in  the  grain,  it  blunts 
the  tool  less  than  any  other  timber;  and  as  it  has 
the  same  property  as  maple,  of  not  warping,  and 
even  in  a  higher  degree,  it  is  used  for  cutting- 
boards,  and  for  the  keys  of  musical  instruments. 
It  also  stands  the  tool  well,  and  is  called,  by  way 
of  eminence,"  the  carver's  tree,"  being  used  by  the 
carvers  and  gilders  for  most  parts  of  their  wooden 
ornaments.  At  iron  foundries,  the  ornaments 
for  the  fronts  of  stoves  and  other  purposes  are 
all  first  cut  in  lime  tree,  and  some  of  them  are 
moulded  fr^m  the  carving,  though  casts  be  more 
generally  taken  in  lead,  as  being  more  durable, 
and  admitting  of  a  smoother  sur&oe.  The  ex- 
quisite carvings  with  which  Grindling  Gibbons 
ornamented  so  many  of  the  churches  and  palaces 
in  England,  in  the  time  of  Charles  II.,  are  all 
executed  in  lime  tree.  Lime,  though  softer  and 
more  easily  cut  than  beech  or  maple,  b  not  so 
much  affected  either  by  the  worm  or  by  rot. 

The  bark  of  the  lime  tree  b  an  article  of 
commerce.  As  the  trunk  of  the  tree  is  tall  and 
free  from  knots,  the  bark  may  be  stripped  off  in 
long  pieces.  These  are  macerated  in  water  till 
the  fibrous  layers  separate;  and  are  then  divided 
into  narrow  slips,  called  bctst^  which,  in  the 
northern  parts  of  Europe,  are  plaited  into  ropes, 
and  worked  into  mats.  The  mats  in  which  flax 
and  hemp  are  imported  from  the  Baltic,  and 
which,  in  thb  country,  are  in  constant  use  by 
gardeners  for  covering  plants  from  the  weather, 
and  tying  them  up,  and  also  for  market  and  tool 
baskets,  are  made  of  hast,  or  the  bark  of  the 
lime  tree.  Though  the  lime  be  not  so  great  a 
favourite  in  thb  country  as  it  was  in  former 
times,  it  may  very  fairly  be  doubted  whether 
the  poplars,  and  other  soft,  fiist-growing  trees 
that  have  been  substituted  for  it,  are  a  change 
for  the  better.  The  lime  is  not  a  tree  for  bleak 
and  cold  lands.  It  thrives  best  in  rich  loam, 
and  in  warm  and  rather  moist  situations;  and 
though  the  average  age  to  which  it  will  grow 
has  not  been  accurately  determined,  yet,  from 
the  healthy  nature  of  the  tree,  and  the  great 
size  that  it  has  arrived  at,  it  must  be  considera- 
ble— upwards  of  a  hundred  years. 


The  lime  b  generally  reused  from  seeds,  wMch 
produce  the  handsomest  trees;  it  may,  however, 
be  propagated  by  cuttings  or  suckers.  The  seeds 
are  collected  and  dried  for  a  few  weeks,  and  then 
sown  in  a  rich  mould  in  autumn.  They  will 
spring  up  in  the  following  spring,  and  after  two 
years'  age  may  be  planted  out. 

The  honey  made  from  the  flowers  of  the  lime, 
b  reckoned  the  finest  in  the  world.  Near  Eowdo, 
in  Lithuania,  there  are  large  forests  chiefly  of 
thb  tree.  The  honey  produced  in  these  forests, 
selb  at  more  than  double  the  price  of  any  other, 
and  b  used  exclusively  in  medicine,  and  for 
mixing  with  liquors. 

It  was  customary  with  the  ancients  to  crown 
themselves  with  garlands  of  roses  and  other 
flowers  during  their  convivial  entertainments; 
and  these  were  artfully  bound  together  with 
slips  of  the  inner  rind  of  the  lime  tree. 

The  American  Lime  (U  Americanajy  of  which 
there  are  several  varieties,  very  nearly  resemhles 
the  European  species.  The  leaves,  which  vary 
in  size  according  to  the  varieties,  are  finely  set- 
rated  on  the  edges,  and  end  in  acute  points,  ^th 
the  under  surface  of  a  paler  green  than  the  upp«. 
The  large-leaved  b  by  far  the  finest  sort;  and 
the  branches  of  this  species  vary  from  all  the 
others,  in  having  a  dark  brown  bark.  The 
flowers  are  fumbhed  with  nectaries;  whereas 
those  of  the  common  lime  have  none.  They 
are  produced  in  bunches,  and  are  succeeded  by 
seeds  oonUuned  in  coriaceous  capsules. 

Thb  Hobse  Chestkut  (asieuUu  hippoctuHm- 
umj.  Natural  firaiily  hippocastanw;  Ag**- 
drioy  monogynioy  of  Linnaeus.  Thb  tree  is  a 
native  of  the  northern  or  central  parts  of  Am, 
from  which  it  was  introduced  into  Europe  about 
the  middle  of  the  sixteenth  century.  Its  pro- 
gress can  be  traced  fix)m  parts  of  Northern  Asa 
to  Constantinople,  thence  to  Vienna,  and  th«>ce 
to  Paris,  where  the  first  tree  was  planted  in  1615. 
It  is  very  beautiful  in  the  arrangement  of  its 
branches,  which  give  it  the  form  of  a  paraboloid; 
in  the  shape  of  its  leaves;  and  in  its  pyramids 
of  laige  white  flowers,  delicately  marked  with 
red  and  yellow.  It  grows  very  rapidly,  and  to 
a  great  height;  but  the  timber  is  soft,  spongy, 
and  not  durable,  and  therefore  of  little  value. 
It  is  white,  but  every  way  inferior  to  the  lime, 
as  it  does  not  stand  the  tool,  and  ahnost  any 
thing  will  scratch  it.  It  has  sometimes  be^ 
used  by  the  turner,  and  also  for  pipes;  but  though 
it  be  cheap,  the  advantage  of  uang  it  is  yeiy 
questionable.  As  it  requires  a  good  soil,  it  is 
not  worth  cultivating  but  as  an  ornamental  tree. 
The  Turks  are  said  to  grind  the  nuts,  and  mix 
them  with  the  food  of  their  horses  (whence  the 
common  name):  they  devour  them  with  aridity, 
and  they  are  stated  to  be  eaten  whole  by  deer 
and  sheep,  and  by  poultry  when  boiled;  Ijflt 
hogs  refuse  them  both  raw  and  prepared.    The 
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htak  of  the  horse  cheetuut  has  been  employed 
with  some  raccesB  in  dyeing  yellow. 

This  tree  is  extremely  well  adapted  for  the 
oniament  of  parks  and  pleasure  grounds,  as  it 
grows  to  a  large  size,  and  forms  a  beautiful  regu- 
lar besd.  The  buds,  before  they  shoot  out,  be- 
came tuigid  and  large,  so  that  they  have  a  good 
effect  to  the  eye  by  their  bold  appearance,  long 
before  the  leaves  appear.  A  peculiarity  of  these 
bods  is,  that  as  soon  as  the  leading  shoot  bursts 
mi,  it  continues  to  grow  so  fast  as  to  be  able  to 
fonn  its  whole  summei^s  shoot  in  about  three 
weeks  or  a  month's  time.  After  this  it  grows 
little  more  in  length,  but  thickens,  and  becomes 
tniDg  and  woody,  and  forms  the  buds  for  the 
lext  year's  shoot.  The  flowers  are  in  full  blow 
about  the  12th  of  May,  and  on  fine  trees  make 
a  noble  i^pearance.  This  tree  is  generally  raised 
from  the  nuts.  These  should  be  collected  in 
autumn,  and  80¥ai  in  spring.  If  the  nuts,  pre- 
▼ionB  to  being  put  into  the  ground,  are  steeped 
for  a  short  time  in  water,  they  will  more  cer- 
tamly,  and  more  quickly  spring  up  into 
plants. 

Thb  Poplar  (popultu).  Natural  family 
oaMOacKB^  duBcia,  ocUmdria^  of  Unnsus.  In 
aodent  times  the  public  places  of  Rome  were 
planted  with  rows  of  this  tree,  whence  it  came  to 
be  called  arbor  populiy  and  from  this  probably 
we  derive  the  common  name  it  now  bears. 

There  are  about  sixteen  species  of  this  &mily 
ennmenited.  Their  general  aspect  is  that  of 
taH,  straight,  and  light  trees,  with  the  branches 
in  gener^  rising  up  perpendicularly  instead  of 
spreading  out  horizontally. 

Tlte  leaves  vary  in  size  and  shape  in  the  dif- 
foient  species;  generally  they  are  small,  oval, 
cQfdate,  or  deltoid,  with  long,  slender  petioles, 
and  light  coloured  on  the  under  side.  The  flowers 
are  nude  and  female,  on  distinct  plants,  and  both 
are  arranged  in  the  form  of  an  amentum.  The 
flowers  appear  about  the  beginning  of  April,  and 
m  two  months  the  seeds  are  perfected. 

The  small-leaved  white  poplar  is  a  native  of 
roost  parts  of  Europe;  but  it  is  doubtful  whether 
the  large-leaved  one,  the  abele,  be  a  native  of 
England,— at  all  events,  the  plants  of  it  were 
obtained  chiefly  from  Flanders  in  the  seventeenth 
century.  The  poplar  grows  very  rapidly.  In 
fovonrable  situations  it  will  make  shoots  three 
inches  in  diameter,  and  sixteen  feet  long,  in  the 
conrse  of  a  single  season.  The  loppings  of  the 
poplar  are  not  very  inflammable,  and  thus  they 
an  superior  to  those  of  the  elm,  and  many  other 
trees,  for  heating  ovens,  and  for  other  purposes 
in  which  the  loppings  of  trees  are  used. 

The  wood  of  the  poplar  is  soft,  and  it  is  far 
from  durable;  but  it  is  not  apt  either  to  swell 
snd  shrink,  or  to  warp,  and  it  is  very  light,  so 
that  it  b  employed  for  butchers'  tiays,  hogs' 
troughs,  and  other  articles^  in  which  lightness 


and  cheapness  are  preferred  to  durability.  It 
is  possible,  in  consequence  of  the  rapidity  witli 
which  the  poplar  grows,  and  the  ease  with  which 
it  can  be  worked,  that,  on  the  spot  where  it  is 
produced,  it  may  be  more  economical  for  com- 
mon household  purposes,  and  for  casks  and  pack- 
ages for  dry  goods,  than  more  durable  timber. 
It  is  a  tree  largely  cultivated  by  the  Dutch,  being 
well  adapted  to  their  moist  soil  and  climate. 
On  the  Continent  a  species  of  poplar  is  manu- 
factured into  thin  slices,  called  sparteriCy  which 
is  made  up  into  ladies'  bonnets.  The  seeds  of 
the  white  poplar,  also,  are  surrounded  with  a  sort 
of  cotton,  of  which  it  has  been  attempted  to 
manufacture  paper  and  even  cloth.  Pallas,  in 
his  voyages,  attempted  to  show  that  the  cotton 
of  the  Papulus  alba  was  as  valuable  as  that  of 
America;  but  no  experiments  upon  it  have  yet 
been  successful. 

In  Holland,  the  black  poplar  is  also  much  cul- 
tivated. It  grows  rapidly,  is  cut  down  at  about 
twenty-four  years  old,  and  made  into  wooden 
shoes,  and  other  articles.  The  timber  is  of  nearly 
the  same  quality  as  that  of  the  white  poplar, 
perhaps  a  little  better;  and  it  is  used  for  almost 
the  same  purposes. 

The  trembling  poplar,  or  aspen^  is  singular  on 
account  of  the  agitation  of  its  leaves  by  the 
slightest  breeze  that  can  stir.  It  is  very  gener- 
ally diffused,  and  the  timber  of  it,  though  it 
does  not  attain  quite  the  same  size,  is  applied  to 
the  same  purposes. 

The  leaves  of  almost  all  the  poplars  are  of  a 
pale  or  silver  colour  on  the  under  sides,  and  the 
twigs  are  flexible,  which  gives  them  an  agreeable 
variation  of  colour  when  agitated  by  the  wind. 
The  susceptibility  of  motion  is  one  of  the  acci- 
dental beauties  of  trees;  and  the  motion  of  the 
poplar  is  peculiarly  graceiiil,  for  it  waves  in  one 
simple  sweep  from  the  top  to  the  bottom,  and 
the  least  breath  of  wind  stirs  it,  when  other  trees 
are  at  rest. 

The  Lombardy  poplar  grows  rapidly,  and 
shoots  in  a  compact  spire  to  a  great  height.  It 
is  not  so  hardy  as  the  others;  but  when  planted 
in  a  favourable  soil,  it  will  grow  at  the  rate  of 
four  or  five  feet  in  height  annually. 

The  timber  of  the  Lombardy  poplar  is  even 
worse  than  that  of  the  other  poplars;  but  for 
temporary  purposes  the  rapidity  of  its  growth  is 
some  compensation.  It  is,  perhaps,  the  lightest 
of  timber,  and,  therefore,  well  calculated  for 
packing-cases;  and  though  soft,  it  will  bear  some 
strain  without  breaking.  The  vessels  in  which 
the  people  of  Lombardy  carry  and  squeeze  their 
grapes  are  all  made  of  this  poplar;  and  they  also 
frequently  train  their  vines  to  the  tree.  In 
England  it  is  chiefly  used  as  an  ornamental  tree. 
The  Lombardy  poplar  is,  so  fitr  as  has  been  ob- 
served, the  only  spiry  tree  that  is  deciduous,  or 
sheds  its  leaves:  the  tree  which  it  most  nearly 
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resembles  in  its  form,  though  not  in  its  foliage, 
is  the  cypress. 

The  balsam  poplar  is  a  moderate  sized  conical 
tree,  a  native  both  of  Siberia  and  America:  the 
budis  of  this  tree,  Arom  autumn  to  the  leafing  sea- 
son, are  covered  with  a  quantity  of  a  glutinous 
yellow  balsam,  which  often  coUects  into  drops, 
and  is  pressed  from  the  tree  for  medical  use. 
This  balsam  is  brought  to  Europe  from  Canada 
in  shells.  It  is  smooth,  of  an  even  texture,  yel- 
low colour,  and  fragrant  scent,  not  unlike  the 
flavour  of  Tolu  bakam.  In  Siberia  a  medicated 
wine  is  prepared  from  the  buds,  which  is  diuretic, 
and  esteemed  by  the  inhabitants  as  serviceable 
in  scurvy.  The  grouse  and  other  game  birds 
feeding  on  these  buds  during  wii^;er,  acquire  a 
flavour  which  is  much  esteemed  by  epicures. 

All  the  poplars  are  very  easily  raised  from 
cuttings :  they  prefer  a  moist  soil,  and  are  of  a 
very  rapid  growth,  but  do  not  last  long. 

The  chief  speciea  and  varieties  are  thus  diB- 
tinguished. 

,  WAite  Poplar  (fK  mlhajy  with  roundiBh  leaves, 
angularly  indented,  and  downy  on  the  under 
side;  trunk  straight,  and  covered  with  a  smooth 
whitish  bark.  A  variety  with  laiger  leaves  is 
called  the  abele  poplar. 

Black  Poplar  (p,  nigraj^  with  pointed,  ser- 
rated leaves;  shaped  like  the  letter  delta,  A,  and 
smaller  than  those  of  the  former  tree. 

Lombard^  Poplar  (p.  dilakOaJ,  with  leaves 
smooth  on  each  side;  pointed,  serrated,  and  del- 
toid, broader  than  long.  Branches  in  form  of  a 
cone. 

Aspen^  or  TrmviUng  Poplar  (p,  tromula)^ 
with  roundish,  broadly  toothed  leaves,  smooth 
on  both  sides;  lea&talks  compressed,  and  long 
and  slender,  moving  with  the  least  breath  of 
wind. 

Balsam  Poplar  (p.  haUamtfora)^  with  oval 
pointed  leaves,  closely  serrated,  and  netted  be- 
neath :  the  buds  are  rednous,  and  of  a  pale  yel- 
low colour.  This  tree  is  of  a  very  quick  Q:rowth, 
and  attains  a  considerable  size. 

Thb  Willow  (soHs),  Natural  fiimily  amm- 
taceas;  dicecia^  diandria,  of  Linnaras.  Of  the 
willow  &mily  there  have  beoi  enumerated  about 
one  hundred  and  forty  species  and  varieties. 
The  willow  is  a  light,  graceful,  and  quick  grow- 
ing tree,  with  generally  narrow,  lanceolate,  and 
serrated  leaves.  It  flourishes  on  the  banks  of 
rivers  and  lakes,  and  other  moist  situations,  and 
is  confined  chiefly  to  the  temperate  regions  of 
Europe  and  America.  Many  of  the  species  are 
distinguished  by  such  delicate  shades,  that  it 
becomes  very  difficult  to  particularize  and  dis- 
tinguish them.  Soil,  situation,  and  climate, 
produce  so  considerable  a  change  in  their  appear- 
ance^ as  to  render  it  difficult  to  determine  what 
are  species  and  what  are  varieties.  Those  kinds 
which  attain  a  timber  size,  are  chiefly  valued  for 


the  rapidity  of  their  growth,  they  prodooe  n 
great  bulk  of  trunk,  and  lop  in  a  short  tine; 
and  the  bark  of  most  of  the  species  has  reeently 
been  used  in  tanning,  being,  at  an  hjmfb  of 
sorts,  about  half  as  valuable  as  that  of  the  oak. 
One  great  use  of  the  willow  is  for  basket  makhig. 
The  basket-making  willows^  at  least  those 
most  generally  and  frequently  used  for  that  pB^ 
pose,  (for  baskets  may  be  made  of  the  twigs  of 
many  others) — are  the  osier  (soUm  wma&t); 
and  the  yellow  willow  (aaUx  fritsSma);  the  tim- 
ber tree  is  the  white  willow  (saUs  albaj;  and 
the  ornamental  one,  the  weeping  wUkw  (ssiu 
BafylonicaJ. 

164. 


^V. 


a Tkt  Oitv;  b  MUte  WlOoir. 


The  oaier  is  a  native  of  most  parts  of  Eaiope, 
and  grows  spontaneously  in  fennyplaceB.  Wha 
allowed,  it  becomes  a  small  tree,  but  it  isgeIle^ 
ally  cut  down  lor  baskei-work.  The  osier  grows 
very  rapidly;  and  is  used  only  for  the  eoaner 
basket-work,  unless  when  sj4it  into  pieces.  On 
the  banks  of  large  rivera^  osier  beds  maj  be 
planted  with  great  advantage;  and  the  oeier  will 
also  thrive  in  dry  situations  if  the  soil  be  good. 
Cuttings  of  osiers  take  root  very  readily,  and 
it  is  not  of  much  consequence  which  end  of 
them  be  put  into  the  ground.  Theyare  of  giwt 
use  in  giving  oonsistenoy  to  banks  and  embaak- 
ments^  whidi  are  in  danger  of  beiog  washed 
away.  There  are  manyoeier  beds  in  the  Thanes, 
which  are  generally  cut  about  once  in  three 
years,  and  are  veiy  profitable  to  their  propria 
tors. 

The  shoots  of  the  yellow  willow  are  much 
more  slender  than  those  of  the  osier:  theyare 
very  tough;  and  on  that  account  they  are  wcU 
adapted  for  the  finer  kinds  of  basket-work. 

In  common  language,  osier  is  used  for  ahnost, 
any  wiUow  tree,  while  of  that  which  botanists 
call  the  osier  there  are  many  varietias. 

The  white  arborescent  willowgiowa  ^^^ 
size,  by  the  sides  of  rivers;  and  whffli  the  wmd 
agitates  its  twigs,  and  turns  up  the  silvery  sides 
of  its  leaves,  it  has  a  fine  iq)peaianoe.  Itw  a 
native  of  most  parts  <rf  Europe.  ^^ 

The  weeping  wiDow  is  a  native  of  the  wvim; 
but  it  thrives  very  well  in  England,  if  the  situa- 
tion be  not  too  cold  for  it,  and  if  it  be  near 
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water.  It  runs  to  a  eonsiderable  height^  and  no 
tneeanbe  more  graceful  on  the  maigin  of  a  lake 
or  stream*  The  twigs,  which  hang  down  ao 
beaatifiilly,  are  tough,  as  well  as  long  and  slen- 
der; and  there  can  be  no  doubt  that  they  would 
answer  well  for  basket-making;  but  this  tree  is 
eyefly  introduced  on  account  of  the  beauty  of 
its  appearance.  It  has  been  said,  that  the  first 
willow  was  planted  in  Ei^land  by  the  celebrated 
Alexander  Pope.  According  to  the  account  of 
tliis  circomstance,  the  poet  haying  received  a 
present  ci  figs  from  Turkey,  observed  a  twig  of 
the  basket  in  which  they  were  packed  putting 
<mt  a  ahooi.  He  planted  this  twig  in  his  garden, 
and  it  soon  became  a  fine  tree;  from  which  stock 
nsay  of  the  weeping  willows  in  England  have 
ipreng.  This  tree,  so  remarkable  on  every  ae- 
CQiDit,  was  cut  down  a  few  years  ago. 

The  willow  has  not  only  been  noticed,  but 
employed  in  basket  woirk  in  this  country  from 
a  very  early  period,  and  there  is  some  probability 
that  the  I^tona  taught  the  art  to  the  Romanes 
tt  least,  from  the  mention  of  a  basket  brought 
to  Rome  by  painted  Britons,  in  Martial,  we 
iboald  be  led  to  infer  that  baskets  of  British 
aanofiictuie  were  esteemed  in  the  capital  of  the 
worid. 

The  timber  of  the  willow  is  applicable  to  many 
^  pniposes  similar  to  those  in  which  the  poplar  is 
'  mj^yedy  and  in  toughness  it  is  &r  superior. 
The  andent  BritonB  sometimes  made  their  boats 
ti  haikei-woric  of  willow,  and  covered  them 
with  the  skins  oi  animals :  they  were  remarka- 
bly light  and  buoyant. 

He  willow  is  used  extensively  in  the  manu- 
ftctare  of  charcoal;  and  it  has  been  found  to  be 
nperior  to  most  other  woods  in  producing  char- 
eoal,  for  gunpowder.  A  good  deal  depends, 
however,  upon  the  mairafactnre.  In  the  ordin- 
mj  modes  of  making  charcoal,  by  building  the 
wood  up  in  a  pyramidal  form,  covering  the  pile 
with  day  or  earth,  and  leaving  a  fow  air-holes, 
whidi  are  closed  as  soon  as  the  mass  is  well 
lighted,  combustion  is  imperfectly  performed. 
For  diarooal,  to  be  used  in  the  manufocture  of 
gvnpowdar,  the  wood  diould  be  ignited  in  iron 
cjlinders^  so  that  every  portion  of  vinegar  and 
tar  which  it  produces  should  be  suffered  to  es- 
c^.  In  India,  charcoal  is  manufactured  by  a 
particular  caste,  who  dwell  entirely  in  the  woods, 
•ndhave  neither  intermarriage  nor  intercourse 
with  the  Hindoo  inhabitants  of  the  open  country. 
They  briiig  down  their  loads  of  charcoal  to  par- 
tieolar  qtots,  whence  it  is  carried  away  by  the 
latter  people,  who  deposit  rice,  dothing,  and  iron 
tools,  a  payment  settled  by  custom.  The  be^ 
MTolent  bishop  Heber  wished  to  mitigate  the 
oimdition  of  these  unfortunate  people,  but  he 
foond  that  he  could  not  break  through  the  Hin- 
^  prejudice  against  them.  Evdyn,  in  his 
Syira,  fears  that  the  progress  of  our  iron  man- 


ufacture would  lead  to  the  destructi<m  of  all  our 
timber,  in  the  preparation  of  charcoal  for  fur- 
naces. He  did  not  foresee  that  we  should  find 
a  substitute,  by  chairing  pit  coal  into  coke.  In 
1788,  there  were  eighty-six  iron  furnaces  in 
England,  of  which  twenty-six  were  heated  by 
charcoal  of  wood;  in  1826,  there  were  three 
hundred  and  five,  ail  served  by  coke. 

The  flowers  of  the  sallow  moUow  make  their 
appearance  about  the  10th  of  March;  and  those 
of  the  others  follow  in  succession.  The  leaves 
are  out  by  the  second  week  of  April.  They  are 
all  of  uncommon  facility  of  propagation  and 
culture,  and  are  readily  raised  from  cuttings. 
Plantations  for  basket-work  or  hoops,  should  be 
made  on  deep  loamy  soil  on  the  banks  of  rivers, 
within  reach  of  water,  but  by  no  means  satur- 
ated with  it.  Pew  willows  are  dther  bog  or 
marsh  plants.  The  cuttii^  should  be  of  two 
year's  wood,  or  the  strongest  portions  of  one 
year's  growth,  two  and  a  half  feet  long,  one  foot 
and  a  half  of  which  diould  be  put  into  the 
ground.  They  are  commonly  planted  in  rows 
two  and  a  half  feet  dbtant  each  way.  After  three 
years  they  should  be  cut  do wn  to  Uie  first  planted 
head;  after  this  the  stock  will  afford  an  annual 
crop  of  twigs.  According  to  Dr  Hunter,  willow 
plantations  yield  £5  per  acre  and  upward^  ac- 
cording to  situation  and  demand. 

Among  the  many  uses  to  which  the  willow 
was  applied  by  the  Romans,  was  that  of  binders 
to  tie  up  the  vines  to  their  poles.  Regular 
plantations  of  the  willow  were  raised  for  this 
purpose.  The  weeping  willow,  so  called  from 
its  pendulous  branches  and  leaves,  which  often 
contain  a  crystal  drop  of  water  at  their  points, 
was  the  emblem  of  grief  and  disappointment. 
Thus  Shakq>eare  writes,  *^I  offered  him  my 
company  to  a  willow  tree  to  make  him  a  garland, 
as  being  forsaken."  It  is  probable  that  under 
those  trees,  the  children  of  Israel  mourned  their 
captivity.  "  By  the  rivers  of  Babylon,  there  we 
sat  down,  yea,  we  wept  when  we  remembered 
Zion.  We  hanged  our  harps  upon  the  willows 
in  the  midst  thereof." — Psalms, 

The  saltjc  kerbaceoy  which  is  not  a  herbaceous 
plant,  as  the  name  would  imply,  but  really  a 
tree,  is  the  smallest  of  all  trees  yet  known,  bdng 
only  from  one  to  three  inches  in  height,  even 
when  of  mature  age. 

The  Mountaih  Ash  (/>l^rttf  aueuparia).  Na- 
tural fomily  rosacea  J  tcasandrioy  di-peiUaginea^ 
of  Linneus.  This  is  also  called  the  wUd  service^ 
gidckbeamyBSidrawantree.  This  tree  grows  natur- 
ally in  many  parts  of  England,  and  is  firequentiy 
introduced  into  plantations  and  ornamental 
shrubberies,  both  for  the  beauty  of  the  leaves, 
and  the  brilliant  red  of  its  clusters  of  berries. 
In  the  south  of  England  it  is  rardy  permitted 
to  grow  to  any  height;  but  in  the  northern  coun- 
ties, and  in  Scotland  and  Wales,  it  firequenUy 
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attains  a  considerable  size.  The  stems  aro  covered 
with  a  smooth  gray  bark;  the  branches,  while 
young,  have  a  purplish  brown  bark,  and  the 
leaves  are  winged.  They  are  composed  of  eight 
or  nine  pair  of  long  narrow  lobes,  terminated  by 
an  odd  one.  The  lobes  are  about  two  inches 
long,  and  half  an  inch  broad  towards  the  base, 
ending  in  acute  points;  and  are  sharply  sawed 
on  their  edges.  The  leaves  on  the  young  trees 
in  the  spring,  are  hoary  on  their  under  side, 
which  about  midsummer  goes  off;  but  those  upon 
the  older  branches  have  very  little  at  any  season. 
The  flowers  are  produced  in  large  bunches  almost 
in  form  of  umbels,  at  the  end  of  the  branches. 
They  are  composed  of  fine,  spreading,  concave 
petals,  shaped  like  those  of  the  pear  tree,  but 
smaller;  these  are  succeeded  by  roundish  berries 
growing  in  lai^  bunches,  which  have  a  depres- 
sion on  the  top,  and  are  of  a  bright  red  when 
ripe.  The  buds  of  this  tree  begin  to  open  about 
the  beginning  of  April.  The  leaves  are  out  by 
the  middle  of  the  month,  and  the  flowers  are  in 
full  blow  by  the  sixth  of  May.  This  tree  b 
raised  from  seeds,  which,  when  planted,  frequently 
remain  till  the  second  spring  before  they  make 
their  appearance.  In  the  following  spring  the 
young  trees  should  be  planted  out.  It  may  also 
be  raised  from  layers;  but  trees  fi^m  these  are 
not  so  handsome  as  seedlings.  It  will  grow  in 
almost  any  soil  or  exposure,  flourishing  on  moun- 
tains, or  in  woods  and  thickets;  and  is  so  hardy 
as  never  to  be  affected  by  the  severity  of  the 
weather.  In  autumn,  when  loaded  with  its 
clusters  of  red  berries,  it  has  a  rich  and  striking 
effect  among  shrubberies  and  ornamental  grounds. 
The  wood  is  used  for  tools,  and  was  formerly 
made  into  bows. 

Another  species,  the  true  service,  we  have 
already  shortly  described  under  the  head  of  fruit 
trees. 

liABURmTH  (cytUus),  This  family  of  orna- 
mental shrubs  belongs  to  the  Uffuminosm  or  pea 
tribe,  to  which  they  are  allied  by  the  similarity 
of  their  oi^ans  of  fructification.  They  may 
be  considered  rather  as  shrubs  than  trees,  and 
are  very  ornamental  from  the  handsome  form  of 
tlieir  leaves,  which  are  composed  of  small  oval 
leaflets,  and  the  beauty  of  their  dependent  ra- 
cemes of  gay  coloured  flowers.  There  are  two 
species  of  the  common  laburnum,  which  are  so 
much  alike,  as  often  to  be  confounded  together. 

ITie  c.  alpinus  is  the  tree  laburnum,  whose 
timber  is  much  prized  by  cabinet  makers  and 
turners  for  its  hard,  compact,  durable  structure, 
and  which  is  called  false  ebony  by  the  French. 
Hares  and  rabbits  are  so  fond  of  the  bark  of  this 
species,  that  it  is  frequently  planted  on  the  out- 
^irts  of  other  plantations  in  order  to  protect 
the  more  valuable  trees.  Though  eaten  to  the 
ground  in  winter,  it  will  spring  again  next 
season;  and  thus  afford  a  constant  supply  for 


these  animals,  so  as  to  save  the  other  trees  till  of 
a  dze  to  resist  their  attacks.  The  UmW  has 
been  sold  as  high  as  ten  shillings  per  foot,  and 
is  most  valuable  when  grown  in  light  loams  and 
sandy  soils. 

Even  of  the  small  size  to  which  it  is  pennitted 
to  grow,  this  wood  is  used  for  many  pnrpoies, 
as  wedges,  pulleys,  pegs,  and  handles  of  knireS) 
and  other  instruments.  When  of  larger  dimen- 
sions, no  timber  is  fitter  for  cabinet  woik  of  all 
kinds.  It  takes  a  fine  polish,  looks  well,  and  is 
durable.  Chairs  made  of  it  are  stronger  tkn 
those  made  of  mahogany.  It  has  been  objected 
to  the  wood,  however,  that  in  consequenoe  of 
its  oUy  nature,  it  does  not  hold  glue  so  well  aa 
the  drier  woods.  This  property,  on  the  other 
hand,  fits  it  well  for  pins,  blocks,  and  cogs,  in 
mill-work,  as  its  unctuous  nature  prerents  it 
from  being  abraded.  Many  of  the  purposes  for 
which  it  was  once  used,  are  now  supplied  by 
lignum  vitflB,  which  is  a  harder  wood,  and  still 
more  unctuous;  but  it  b  more  splintiy.  For 
pillars,  bed  posts,  foet  for  tables,  and  other  pur- 
poses, laburnum  wood  is  well  adapted,  and  fre- 
quently used. 

The  seeds  are  posseaoed  of  narcotic  and  pois- 
onous qualities;  and  it  is  said  that  if  a  gailand 
of  the  flowers  be  worn  around  the  neck,  that 
they  produce  headache. 

The  purple-flowered,  and  winged-leaved  q)^ 
cies,  purpuras  and  wolgarieus,  are  very  hand- 
some and  ornamental  shrubs,  and  are  frequently 
engrafted  on  stocks  of  the  common  labnranm 
five  or  six  feet  in  height. 

The  medicoffo  arborea  is,  as  we  have  already 
stated,  supposed  to  be  the  i^us  alluded  to  by 
Virgil  and  the  ancients. 

The  Pigeon  Pea  Ccytisus  cagan),  is  frequently 
planted  in  the  West  India  islands  chiefly  in  rows, 
as  a  fence  to  the  sugar  plantations;  and  will 
thrive  on  very  barren  land.  The  seed  is  eaten 
by  the  n^^roes,  and  is  esteemed  a  wholesome 
pulse.  In  the  island  of  Martinico,  the  better 
sort  of  people  hold  it  in  estimation,  and  piefo 
it  to  the  European  pea:  the  chief  use  of  it  in 
Jamaica  is  for  feeding  pigeons,  whence  its  name. 
The  branches,  with  the  ripe  seed  and  lesTCS,  are 
given  to  feed  hogs,  horses,  and  other  cattle,  which 
grow  very  fat  on  them. 

Acacia  (rcbinia).  Natural  family  kgrmt^ 
08<b;  diadelphiay  deeandriOy  of  Linnens.  This 
is  a  family  of  useful  and  ornamental  trees;  natires 
of  America,  and  allied  in  their  general  8ppea^ 
ance  to  the  foregoing.  The  common  acacia  is  a 
thriving,  fast  growing  tree,  of  middling  stator^ 
and  ornamental  when  young;  and  very  ^ 
adapted  for  copse  wood  and  rough  timber.  i^« 
leaves  come  out  late  in  spring,  and  fall  off  early 
in  autumn,  like  those  of  the  ash. 

This  is  the  locust  tree  of  America,  the  timber 
of  which  b  much  valued  there,  and  is  said  to 
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be  npeiior  to  that  of  the  laburnum^  being 
dose  grained,  hard^  and  finely  veined,  and 
highljr  Talued  by  the  turner.  Being  of  a  very 
ineoiniptible  naturey  it  is  also  valuable  for  posts, 
nik,  and  gates,  many  of  which,  made  of  this 
wood,  hare  remained  fresh  for  nearly  a  century. 
Its  delicate,  finely-shaped,  pinnated  leaves,  and 
white,  pendulous,  odorous  flowers,  also  recom- 
tDend  it  as  an  ornamental  shrub.  It  thrives  best 
in  a  deep  sandy  soil,  and  sheltered  situation,  and 
throws  up  suckers  abundantly  from  the  roots, 
thus  adapting  it  for  coppice  wood.  It  is  also 
Reommended  as  possessing  superior  qualities  to 
the  oak  for  ship-building;  but  its  comparative 
Kaidty  has  hitherto  prevented  its  extensive  use 
in  this  department. 

DoovooD  (comusj.  Natural  fiunily  capri- 
fiUe;  tttrandria,  m<mogyniay  of  lAnnKua.  There 
are  ten  or  eleven  species  of  this  fiunily,  all  char- 
•eterised  by  the  hardness  of  their  wood.  The 
laijer  kinds  are  very  ornamental  and  hardy 
ifarabe^  not  only  from  the  beauty  of  the  flowers, 
4Dd  the  gay  colour  of  the  berries,  but  also  from 
the  diversified  colours  of  their  barks  and  young 
Aoots^  which  have  a  lively  effect,  especially  in 
winter,  among  other  more  monotonous  shrub- 
boy.  The  great-flowered,  c.  flaridoy  an  American 
tpedea,  is  thus  described  by  Michaux  :^The 
dogwood  sometimes  reaches  thirty  to  thirty-five 
feet  in  height,  and  nine  or  ten  inches  in  diame- 
ter; bnt  it  does  not  usually  reach  more  than 
eighteen  or  twenty  feet.  The  trunk  is  strong, 
ad  is  eovered  with  a  blackish  bark,  chopped 
bto  many  small  portions,  which  are  often  in  the 
Aape  of  squares  more  or  less  exact.  The  branches 
^  proportionally  less  numerous  than  on  other 
^nes,  and  are  regularly  disposed  nearly  in  the 
&nn  of  crones.  The  young  twigs  incline  up- 
waids  m  a  semicircular  direction.  The  leaves 
«v  oj^MMite,  about  three  inches  in  length,  oval, 
of  a  dark  green  above,  and  whitish  beneath. 
The  npper  sur&ce  is  very  distinctly  sulcated. 
Towards  the  dose  of  summer  they  are  often 
tBttked  with  black  spots;  and  at  the  approach 
of  winter  they  change  to  a  dull  red.  The  flowers 
ve  full  blown  about  the  middle  of  May,  before 
^  leayes  have  yet  unfolded  themselves.  The 
flowers  are  small,  yellowish,  and  collected  in 
bunches,  which  are  surrounded  with  a  very  large 
infohcre,  composed  of  four  white  floral  leaves, 
*>n>etimes  inclining  to  violet.  This  constitutes 
*U  the  beauty  of  the  flowers,  which  are  very 
wimerous;  and  which  in  their  season  robe  the 

!  ^  in  white,  like  a  full  blown  apple  tree,  and 
'wder  it  one  of  the  fairest  ornaments  of  the 
American  forest.     The  berries  are  of  a  vivid 

I  g'owy  red,  of  an  oval  shape,  and  always  united. 
They  remain  upon  the  trees  till  the  first  frosts, 
'^hcn,  notwithstanding  their  bitterness,  they  are 
deroured  by  the  robin,  or  migratory  thrush, 
»hidi  about  this  period  arrives  from  the  northern 


regions.  The  wood  b  hard,  compact,  heavy,  and 
fine  gruned,  and  is  susceptible  of  a  brilliant 
polish.  The  alburnum  is  perfectly  white,  and 
the  heart  is  of  a  chocolate  colour.  This  tree  is 
not  large  enough  for  works  which  require  pieces 
of  considerable  volume;  it  is  used  for  the  handles 
of  light  tools,  and  agricultural  implements,  cogs 
of  mill  wheels,  and  other  purposes.  The  inner 
bark  is  extremely  bitter,  and  has  been  used  in 
agues :  it  will  also  make  a  good  ink,  in  the  pro- 
portion of  half  an  ounce  of  the  bark  to  two 
scruples  of  sulphate  of  iron;  and  the  same  quan- 
tity of  gum  Arabic  mixed  with  sixteen  ounces 
of  rain  water. 

This  species  grows  and  blossoms,  but  does  not 
bear  berries  in  Britain. 

The  Common  Cornel  Cherry  (comus  mascula)^ 
blossoms  early  in  this  country,  and  bears  hand- 
some berries,  which  were  formerly  made  into 
tarts,  and  formed  the  rob  de  comis.  The  wood 
is  very  hard,  and  is  celebrated  by  Virgil  as  a 
material  for  warlike  weapons,  ''^bona  hello  eomus,'* 
The  common  and  blue-berried  cornels  have 
red  twigs,  and  are  used  as  ornamental  shrubs. 
The  wood  of  both  is  hard  and  useful,  and  an  oil 
may  be  extracted  from  the  berries.  The  wood 
of  the  common  dogwood  makes  a  very  superior 
charcoal,  used  in  the  manufacture  of  the  finest 
kinds  of  gunpowder. 

The  dwarf  species,  (sucdcaj  is  common  in  the 
highlands  of  Scotland,  and  other  alpine  regions; 
and  its  berries  are  esteemed  tonic  and  stomachic. 

LAVCSwooD(guaUheriaviryaUt).  Natural  family 
annonace<s;  polyandries  polygynia^  of  Linnaeus. 
This  tree  is  a  native  of  Jamaica;  and  though  of 
moderate  size,  is  one  of  the  most  useful  and  valu- 
able in  the  island.  It  possesses  in  a  high  degree 
the  qualities  of  toughness  and  elasticity,  and  is, 
on  this  account,  extremely  well  adapted  for  the 
shafts  of  light  carriages,  and  all  those  uses  where 
light,  strong,  but  elastic  timber  is  required.  Ash 
of  the  very  best  qualities  is  found  to  be  inferior 
to  this  wood,  both  in  strength  and  elasticity; 
while  the  ash  is  open  in  the  grain,  whereas  the 
other  is  close  and  compact. 

1  he  leaves  are  ovate,  acuminate,  very  smooth, 
with  very  short  footstalks.  The  blossoms  are 
pedunculate,  axillary,  and  single-flowered. 

Hawthorn  (cratmgus).  Natural  family  rosa- 
cetB ;  icosandria^  di-peniagyniay  of  Linnsus. 
ITiis  is  a  family  of  hard- wooded  trees,  both  use- 
ful and  ornamental.  The  common  hawthorn, 
c.  oxycanthoy  or  sharp  spined,  is  the  best  hedge 
plant  in  Europe;  and  some  of  its  varieties  are 
also  very  beautiful  and  ornamental,  when  in  full 
blossom.  The  flowers  appear  in  May;  hence  the 
popular  name  of  May  or  May  blossom.  One 
variety,  the  Glastonbury  thorn,  to  which  the 
monks  of  the  dark  ages  attached  a  popular  legend, 
flowers  in  January  or  February,  and  in  fitvonr- 
able  seasons  and  situations,  as  early  as  Christnioe. 
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When  j6ruig,  the  hawthorn  springs  up  very 
rapidly;  a  shoot  of  a  nn^e  year  heing  sofficient 
for  a  walking-etick.  It  thus^  if  well  pruned  and 
kept  down,  very  quickly  grows  into  a  thick  and 
intricately  w<^en  hedge.  When  it  arrives  at 
the  height  of  a  tree,  however,  it  makes  wood 
very  slowly,  and  lives  to  a  great  age.  The  trunk 
of  an  old  hawthorn  has  a  gnarled,  rough,  and 
very  picturesque  effipct,  supporting  its  crown  of 
hranches,  white  with  innumerable  blossoms. 
Sometimes  these  trunks  split  into  two  or  more 
divisions^  and  thus  in  time  gradually  becoming 
oorered  over  with  an  extension  of  the  bark, 
appear  as  distinct  stems. 

The  timber  of  the  hawthorn  is  extremely 
hard  and  durable,  and  fit  for  many  purposes  of 
utility.  There  are  several  distinct  species^  and 
many  varieties  of  the  hawthorn,  all  natives  of 
Europe  and  America.  The  double-flowering  is 
one  of  the  most  ornamental  for  shrubberies. 
The  fruit  of  the  srweet-scented,  odortOudma^  is 
reckoned  very  agreeable;  and  that  of  the  astarole 
is  much  esteemed  in  the  south  of  Europe :  in 
this  country  it  rarely  arrives  at  perfection. 
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Linnseus.  This  is  a  very  large  and  graceful  tree, 
with  numerous  spreading  branches.  The  trunk  is 
of  great  size,  covered  with  a  rough,  scaly,  brown 
bark,  which  on  the  younger  branches  is  of  a  gray 
colour.  The  leaves  are  compound;  the  leaflets 
are  pinnated,  in  three  or  four,  rarely  five  pairs, 
without  any  odd  one  at  the  top.  They  are  en- 
tire, ovately  lance-shaped,  oblique,  reclining, 
smooth,  and  about  two  inches  and  a  half  long. 
The  flowers  are  small,  of  a  white  colour;  the 


calyx  bell-shaped.  The  capsule  b  ovate,  laige, 
flve-celled,  and  contains  numerous  oompiened 
seeds.  It  Is  a  native  of  the  West  India  uknds, 
and  the  warmer  pafts  of  the  adjoining  eontine&t 
of  America;  and  has  become  celebrated,  and  in 
request,  from  the  beauty  and  durability  of  its 
wood.  The  trees  on  the  Bahama  islands  are  not 
so  large,  but  are  more  curiously  veined;  and  at 
known  in  Europe  as  Madeira  wood. 

SwieUnia  mdhogami  is,  perhaps,  the  most 
majestic  of  trees;  for  though  some  rise  to  agieater 
height,  this  tree,  like  the  oak  and  the  oedsr, 
impresses  the  spectator  with  the  strongest  fedngs 
of  its  firmness  and  duration.  In  the  rich  tiI- 
leys  among  the  mountains  of  Cuba,  and  those 
that  open  upon  the  bay  of  HonduiW)  the 
mahogany  expands  to  so  g^tatronk,  divides  mto 
so  many  massy  arms,  and  throws  the  shade  of 
its  shining  green  leaves,  spotted  with  tofts  of 
pearly  flowers,  over  so  vast  an  extent  of  snrfKe, 
that  it  is  difficult  to  im^^  a  vegetable  pro- 
duction combining  in  such  a  degree  theqosGties 
of  degance  and  strength,  of  beauty  and  saUim- 
ity.  The  precise  period  of  its  growth  is  not 
accurately  known;  bat  as,  when  huge,  it  changes 
but  little  during  the  lifo  of  a  man,  the  time  of 
its  arriving  at  maturity  is  probably  not  less  than 
two  hundred  years.  Some  idea  of  its  nse,  and 
also  of  its  commercial  vahie,  may  he  fonned 
fiwn  the  fiiet  that  a  single  log,  imported  at  Ijr- 
erpool,  weighed  neariy  sevoi  tons;  was  m  th» 
first  mstanoe,  sold  for  £378;  resold  for  X525;  and 
would,  had  the  dealers  been  certain  of  its  quali^, 
been  worth  £1000.  Mahogany  of  remarkablefine- 
nesB  is  veiy  oostly,  being  much  prized  aa  a  fiue^ 
wood. 

As  is  the  case  with  much  other  timher,  the 
finest  mahogany  trees,  both  for  die  and  qnalit7, 
are  not  in  the  most  aooeasible  situations;  and  » 
it  is  always  imported  in  laige  masses,  the  trans- 
portation of  it  for  any  distance  overland  is  so 
difficult,  that  tlie  very  best  trees,  both  on  the 
islands  and  on  the  main  land — those  that  grow 
in  the  rich  inland  valley»— defy  the  means  of 
removal  possessed  by  the  natives.  Masses  of 
from  six  to  eight  tons  are  not  very  ^J 
moved  in  any  country;  and  in  a  monntainons 
and  rocky  one,  where  much  attention  is  not  paid 
to  mechanical  power,  to  move  them  is  imposaUe. 
In  Cuba,  the  inhabitants  have  nmiher  tuAa^ 
nor  skill  adequate  to  felling  the  mahogany  trees, 
and  transporting  them  to  the  shore;  and  Austhe 
finest  timber  remains  unused. 

The  discovery  of  this  beautifiil  timherwai 
accidental,  and  its  introduction  into  notice^ 
slow.  The  first  mention  of  it  is  that  It  was  used 
in  the  repair  of  some  of  Sir  Walter  Raleigh's 
ships,  at  Trinidad,  in  1597.  Its  finely  vanV 
gated  tints  were  admired;  but  in  that  age  the 
dream  of  El  Dorado  caused  matters  of  mow 
value  to  be  neglected.  The  first  that  was  hrought 
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to  Eogland  was  about  the  banning  of  the  last 
centuiy;  a  few  planks  having  been  sent  to  Dr 
Gibbons,  of  London,  hy  a  brother  who  was  a 
West  India  captain.  The  Doctor  was  erecting 
a  boose  in  King  Street,  Covent  Grarden,  and  gave 
the  planks  to  the  workmen,  who  rejected  it  as 
bdng  too  hard.  The  Doctor's  cabinet  maker, 
named  Wolkston,  was  employed  to  make  a 
csndle-box  of  it,  and  as  he  was  sawing  np  the 
plank  he  also  complained  of  the  hardness  of  the 
timber.  But  when  the  candle-box  was  finished, 
it  outshone  in  beauty  all  the  Doctor's  other  fur- 
niture, and  became  an  object  of  curiosity  and 
exhibition.  The  wood  was  then  taken  into 
&Toar:  Dr  Gibbons  had  a  bureau  made  of  it, 
and  the  Duchess  of  Buckingham  another;  and 
tbe  despised  mahogany  now  became  a  prominent 
article  of  loxuiy,  and  at  the  same  time  raised  the 
fintoiies  of  the  cabinet  maker,  by  whom  it  had 
been  at  first  so  little  regarded. 

The  mahogany  tree  is  found  in  great  quanti- 
tiei  on  the  low  and  woody  lands,  and  even  upon 
tbe  rocks  in  the  countries  on  the  western  shores 
of  the  Caribbean  sea,  about  Honduras  and  Cam- 
pea^y.  It  is  also  abundant  in  the  islands  of 
Cuba  and  Hayti,  and  it  used  to  be  plentiful  in 
Jamaica,  where  it  was  of  excellent  quality;  but 
most  of  the  larger  trees  have  been  cut  down.  It 
WIS  formerly  abundant  on  the  Bahamas,  where 
it  grew,  on  the  rocks,  to  a  great  height,  and  four 
feet  in  diameter.  In  the  earliest  periods  it  was 
much  used  by  the  Spaniards  in  diip  building. 
When  first  introduced  by  them  it  was  very  dark 
and  hard,  and  without  much  of  that  beautiful 
variety  of  colour  which  now  renders  it  superior 
to  aU  other  timber  for  cabinet  work;  but  it  was 
man  durable,  and  took  a  higher  polish  with  less 
labour.  At  that  time  it  was  called  Madeira 
wood,  though  it  appears  to  have  come  from  San 
Bomii^  (Hayti)  and  the  Bahamas.  Of  course 
it  was  wholly  unknown  to  the  ancients.  It  was 
fiitt  introduced  in  the  sixteenth  centuiy,  but  it 
was  not  generally  used  in  England  till  the  eigh- 
teenth. 

This  tree  so  far  corresponds  with  the  pine 
tribe,  that  the  timber  is  best  upon  the  coldest 
soils,  and  in  the  most  exposed  situations.  When 
it  grows  upon  moist  soils  and  ^^arm  lands,  it  b 
soft,  coarse,  spongy,  and  contains  sap-wood,  into 
which  some  worms  will  eat.  That  which  is 
most  accessible  at  Honduras  is  of  this  descrip- 
tion; and  therefore  it  is  only  used  for  coarser 
works,  or  for  a  ground  on  which  to  lay  veneers 
of  the  choicer  sorts.  For  the  latter  purpose  it 
is  well  adapted,  as  it  holds  glue  better  than  deal, 
and,  when  properly  seasoned,  is  not  so  apt  to 
waip  or  to  be  eaten  by  insects.  When  it  grows 
in  ikvourable  situations,  where  it  has  room  to 
fpread,  it  is  of  much  better  quality,  and  puts 
<mt  large  branches,  the  junctions  of  which  with 
the  stem  furnish  those  beautifully  curled  pieces 


of  which  the  choicest  veneers  are  mad^.  When 
among  rocks,  and  much  exposed,  the  size  is 
inferior,  and  there  is  not  so  much  breadth  or  var- 
iety of  shading;  but  the  timber  is  fkr  superior, 
and  the  colour  is  more  rich.  The  last  descrip- 
tion is  by  &r  the  strongest,  and  is  therefore  the 
best  adapted  for  chairs,  the  legs  of  tables,  and 
other  purposes  in  which  a  moderate  size  has  to 
bear  a  considerable  strain.  Since  the  produce  of 
Jamaica  has  been  nearly  exhausted,  there  are 
only  two  kinds  known  in  the  market.  Ba  v 
wood,  or  that  which  is  got  from  the  continent 
of  America,  and  Spanish  wood,  or  the  produce 
of  the  islands  chiefly  of  Cuba  and  Hayti. 
Though  the  Bay  wood  be  inferior  to  the  other 
both  in  value  and  in  price,  it  is  often  very  beauti- 
ful, and  may  be  obttdned  in  logs  as  large  as  six 
feet  square.  It  is,  however,  not  nearly  so  com- 
pact as  the  other;  the  grain  is  apt  to  rise  in 
polishing,  and,  if  it  be  not  covered  by  a  water- 
proof varnish,  it  is  very  easily  stained.  It  also 
gives  to  tho  tool  in  carving,  and  is  not  well  adapted 
for  ornaments.  Spanish  wood  cuts  weU,  takes 
a  fine  polish,  resists  scratches,  stains,  and  frac- 
tures much  better,  and  is  generally  the  only  sort 
upon  which  much  or  delicate  workmanship 
should  be  expended.  The  colours  of  mahogany 
do  not  come  well  out  without  the  application  of 
oil  or  varnish;  and  if  the  best  sorts  be  often 
washed  with  water,  or  long  macerated  in  it,  they 
lose  their  beauty,  and  become  of  a  dingy  brown. 
The  red  is  deepened  by  alkaline  applications,  espe- 
cially lime-water;  but  strong  adds  destroy  the 
colour.  When  the  surfece  is  covered  by  a  colour- 
less varnish,  which  displays  the  natural  tints 
without  altering  any  of  them,  good  mahogany 
appears  to  the  greatest  advantage. 

Another  species,  the  ftSbrifuga^  or  East  India 
mahogany,  is  a  very  laige  tree.  It  grows  in  the 
mountainous  parts  of  central  Hindostan,  rises  to 
a  great  height  with  a  straight  trunk,  which, 
towards  theupperpartjthrowsout  many  branches. 
The  head  is  spreading,  and  the  leaves  have  some 
resemblance  to  those  of  the  American  species. 
The  wood  is  of  a  dull  red  colour,  not  so  beauti- 
ftil  as  common  mahogany,  but  much  harder, 
heavier,  and  more  durable.  The  natives  of  India 
account  it  the  most  lasting  timber  that  their 
country  produces,  and  therefore  they  employ  it 
in  their  sacred  edifices,  and  upon  every  occasion 
where  they  wish  to  combine  strength  with  dura- 
bility. 

The  ehloroxylon  is  chiefly  found  in  the  moun- 
tains of  the  Sircars,  that  run  parallel  to  the  bay 
of  Bengal,  to  the  north-east  of  the  mouth  of  the 
river  Godovery.  The  tree  does  not  attain  the  same 
size  as  either  of  the  former,  and  the  appearance 
of  the  wood  is  different.  It  is  of  a  deep  yellow, 
nearly  of  the  same  colour  as  box,  from  which  it 
does  not  differ  much  in  durability;  and  it  could 
be  applied  to  the  same  purposes. 
3l 
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Mahogany  bark  has  been  ascertained  by  Drs 
Wright  and  Lind,  to  possess  all  the  febrifuge 
qualities  of  the  Peruyian  bark,  and  has  been 
employed  instead  of  this  latter.  It  is  said, 
indeed,  to  contain  a  larger  proportion  of  the  bitter 
principle  than  the  Peruvian  bark,  and  to  have 
other  qualities  to  recommend  it  in  medicine. 

LioNUMYiTiB.  The  li^numvitat  of  commerce 
(guaiacum  offlctnale)  is  a  dark-looking  ereigreen, 
and  grows  to  a  great  size  in  the  West  India 
islands,  of  which  it  is  a  native.  It  bears  blue 
flowers,  which  are  succeeded  by  roundish  cap- 
sules. In  its  native  climate  the  lignumvits  is 
a  very  hardy  tree,  and  retains  its  greenness  in 
the  dryest  weather.  It  strikes  its  roots  deep 
into  the  ground,  and  thus  defies  the  hurricane  as 
well  as  the  drought.  The  bark  is  hard,  smooth, 
and  brittle;  and  the  wood  is  of  a  yeUowish,  or, 
rather  olive  colour,  with  the  grain  crossing  in  a 
sort  of  irregular  lozenge-work.  lignumvitc 
b  the  weightiest  timber  with  which  we  are 
acquainted,  and  it  is  the  most  difficult  to  work. 
It  can  hardly  be  split,  but  breaks  into  pieces  like 
a  stone  or  crystallized  metal.  It  is  full  of  resinous 
juice,  which  prevents  oil  or  water  froia  working 
into  it;  and  it  is,  therefore,  proof  against  decay. 
Its  weight  and  hardness  make  it  the  very  best 
timber  for  stampers  and  mallets  of  all  sorts;  and 
its  resinous  matter  fits  it  the  best  for  the  sheaves 
or  pulleys  of  blocks,  and  for  friction  rollers  and 
castors.  A  sheave  of  lignum vit«  cuts  a  wooden 
pin  leas^  and  is  less  cut  by  a  metal  one,  than  a 
sheave  of  any  other  timber;  while  its  own  sap 
makes  it  work  as  smoothly  as  other  timber  even 
when  smeared  with  grease,  black  lead,  or  any 
other  anti-attrition  application.  Lignumvits  is 
much  used  in  our  dock-yards  for  sheaves;  and 
its  application  may  be  seen  upon  a  grand  scale, 
in  the  beautiful  block-machinery  at  Portsmouth. 

When  fiill  grown,  the  largest  lignum vitae  trees 
are  from  forty  to  fifty  feet  in  height,  aad  from 
fourteen  to  eighteen  inches  in  diameter.  Like 
the  other  resinous  trees,  it  contains  sapwood, 
which  is  of  lighter  colour  than  the  heart;  but, 
though  not  so  hard,  the  light  part  is  a  weighty 
and  strong  timber,  and  not  liable  to  separate  frt)m 
tlie  other. 

The  resin  of  the  lignum vitae,  gum  guaiacum 
of  the  shops,  may  be  obtained  by  bleeding  the 
live  tree,  and  also  by  boiling  the  chips  and  saw- 
dust of  the  wood.  It  is  aromatic,  slightly  bitter, 
and  prescribed  in  chronic  rheumatisms,  and  other 
diseases.  The  capsules  and  also  the  bark  are 
aperient,  and  used  in  medicine,  the  former  being 
the  more  powerful. 

The  lignumvitfle  has  been  reared  by  artificial 
heat  in  this  country;  but,  as  it  grows  slowly 
even  in  the  West  Indies,  its  growth  here  must 
of  course  be  still  slower,  aud  therefore  it  does 
not  admit  of  being  cultivated,  except  in  botani- 
cal collections,  or  as  a  curiosity. 


The  Teak  Tree  (iecUmia  grandu),    Nataral 
family  verbenaceas;   petUandiia,  mono^fmy  of 


Ta»kTreo. 

Linnsus.  It  is  extensively  used  in  the  East,  in 
the  construction  of  houses  and  temples ;  and  its 
leaves  furnish  a  purple  dye  of  much  brilliaDcy. 
This  interesting  tree  is  called  tecca  in  Malabar; 
it  grows  to  a  very  great  nze,  is  of  great  duTS* 
bility,  and  is  justly  entitled  to  the  name  of  the 
oak  of  the  East.  The  trunk  is  erect  md  mas- 
sive, the  bark  ash-coloured;  the  leaves  are  obo- 
vate,  downy  underneath;  and  on  young  tiees 
from  twelve  to  twenty-four  inches  long,  and 
from  eight  to  sixteen  broad.  The  floweis  are  in 
panicles,  small,  white,  and  fragrant;  the  seeds 
are  lens-shaped,  in  four-oelled  drupes.  This  tree 
abounds  in  the  vast  forests  of  Java,  Ceylon,  Mal- 
abar, and  Coromandel,  and  especially  in  the 
empires  of  Birman  and  Pegu.  The  wood  has  by 
long  experience  been  found  to  be  the  most 
useful  in  Asia.  It  is  easily  worked,  and  at  the 
same  time  both  strong  and  durable.  It  is  con- 
sidered superior  to  all  others  for  ship-boildiog, 
not  even  excepting  the  oak. 

Calcutta  and  Madras  derive  all  their  sopplies 
of  wood  for  ship-building  from  the  teak  forests 
of  Ava  and  Pegu.  Some  of  the  finest  vessels 
that  tiave  ever  arrived  in  the  Thames  have  been 
of  teak  tree,  built  in  Bengal  The  tree  was 
introduced  to  the  British  possessions  by  Lord 
Comwallis,  and  is  now  planted  with  a  view  to 
timber  in  the  mountainous  parts  of  Bengal 

Besides  its  value  as  timber,  the  teak  has  great 
beauty  as  a  tree.  It  is  found  more  than  two 
hundred  feet  high,  and  the  stem,  the  bnmches, 
and  the  leaves,  are  all  very  imposing.  On  the 
banks  of  the  river  Irrawady,  in  the  Binnan 
empire,  the  teak  forests  are  unrivalled;  and  they 
rise  so  far  over  the  jungle  or  brushwood,  by 
which  tropical  forests  are  usually  rendered  impe- 
netrable, that  they  seem  almost  as  if  one  forest 
were  raised  on  gigantic  poles  over  the  top  of 
another.  The  teak  has  not  the  broad  stren^ 
of  the  oak,  the  cedar,  and  some  other  trees;  but 
there  is  a  grace  in  its  form  which  they  ^  oot 
possess. 
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A  specimen  was  introduced  into  the  Royal 
gardens  at  Kew,  about  sixty  years  ago.  It  thrives 
in  loam  and  peat,  and  ripe  cuttings  root  freely 
m  sand  nnder  a  hand-glass;  but  from  the  warmth 
of  the  climate  of  which  it  is  a  native,  it  can 
oever  become  a  forest  tree  in  this  country. 

Magnolia.  Natural  &mily,  magnoliaeetB ; 
pofysndHa,  pofy^ynia,  of  Linnseus.  The  trees 
and  fihnibs  which  compose  this  fiunily  are,  with- 
oat  exception,  natives  of  Asia  and  America, 
wkre  they  are  found  nearly  in  the  same  lati- 
tude, bniig  mduded  within  the  28th  and  42d 
panllels.  All  the  magnolias  have  beautiful  fo- 
iiage,  and  most  of  them  large  and  splendid  flowers. 
Thft  species  which  are  indigenous  to  North  Ame- 
rica, and  particularly  those  which  grow  in  the 
soQthern  part  of  the  United  States,  are  in  these 
aspects  the  most  remarkable;  hence  for  more 
than  half  a  century  they  have  been  highly 
ctteemed  in  Europe  as  ornamental  plants.  In 
thedlmates  of  London  and  Paris,  several  of  the 
Aiiatic,  and  even  of  the  American  species,  require 
•iidter  in  winter  to  secure  them  from  the  frosts. 
Of  thirteen  species  of  this  fionily,  five  belong  to 
Chma  and  Japan.  Of  these,  the  magnolia  yalan 
iithelaigest.  It  attams  the  height  of  forty  to 
fifty  feet;  and  its  flowers,  which  are  nearly  six 
inches  in  diameter^  diffuse  a  delicious  odour.  It 
hai  been  cultivated  for  several  centuries,  and 
Krrea  particularly  for  the  embellishment  of  the 
OBpeior  of  China's  garden.  In  Chinese  poetry 
it  figures  as  a  symbol  of  beauty  and  candour. 
Of  the  eight  remaining  species  one  belongs  to  the 
West  Indies,  and  seven  to  the  United  States. 

'^BiQlMLVKSOsCmagnoliapraiidiflaraJ,   Of 
^thetreesof  North  America  this  is  the  most 


Th0  Big  LanreL 
'wwricable  for  the  majesty  of  its  form,  the  mag- 
lufieenoe  of  its  foliage,  and  the  beauty  of  its 
flpwers.  It  is  first  seen  in  the  lower  part  of 
North  Carolina;  proceeding  from  this  point,  it 
is  foond  in  the  maritime  parts  of  the  southern 
states  of  the  Floridas,  and  as  far  up  as  dOO  miles 
•oore  New  Orleans. 


Its  ordinary  stature  is  from  sixty  to  seventy 
feet,  although  it  sometimes  grows  as  high  as 
ninety.  Its  trunk  is  commonly  straight,  and  its 
summit  nearly  in  the  shape  of  a  regular  pyra- 
mid. Its  leaves  are  entire,  oval,  sometimes  acu- 
minate and  sometimes  obtuse  at  the  summit,  six 
to  eight  inches  long,  and  borne  by  short  petiol^. 
They  are  evergreen,  thick,  coriaceous,  and  very 
brilliant  on  the  upper  surfiuje.  On  trees  which, 
for  their  beauty,  have  been  left  standing  here 
and  there  in  <;learing  the  land,  the  foliage,  upon 
being  exposed  to  the  sun,  assumes  a  rusty  ferru- 
ginous colour  beneath.  The  flowers  are  white, 
frt>m  seven  to  eight  inches  in  diameter,  of  an 
agreeable  odour,  and,  on  detached  trees,  they  are 
very  numerous.  Blooming  in  the  midst  of  rich 
foliage,  they  produce  so  fine  an  efiect,  says  Mi- 
chaux,  that  those  who  have  seen  the  tree  in  its 
native  soil  agree  in  considering  it  as  one  of  the 
most  beautiful  productions  of  the  vegetable  king- 
dom. The  fruit  is  a  fleshy  oval  cone,  about 
four  inches  in  length.  It  is  composed  of  a  great 
number  of  oeUs,  which,  at  the  age  of  maturity, 
open  long^tudinaUy,  showing  two  or  three  seeds 
of' a  vivid  red.  llie  seeds  soon  after  quit  the 
cells,  and  for  some  days  remain  suspended  with- 
out, each  by  a  white  filament  attached  to  the 
bottom  of  its  celL  The  red  pulpy  substance 
which  surrounds  the  stone  decays  and  leaves  it 
naked.   The  stone  contains  a  white  milky  kernel. 

In  Carolina  this  tree  blossoms  in  May,  and  its 
seeds  are  ripe  about  the  beginning  of  October. 
The  trunk  is  covered  with  a  smooth  grayish 
bark,  resembling  that  of  the  beech.  The  wood 
is  soft,  and  remarkable  for  its  whiteness,  which 
it  preserves  even  after  it  is  seasoned. 

This  tree  grows  only  in  cool  and  shady  places, 
where  the  soil,  composed  of  brown  mould,  is  loose, 
deep,  and  fertile.  These  tracts  lie  contiguous  to 
&e  great  swamps  which  are  found  on  the  bor- 
ders of  the  rivers,  and  in  the  midst  of  the  pine 
barrens,  or  form  themselves  a  part  of  these 
swamps;  but  they  are  never  seen  in  the  long 
and  narrow  marshes  called  branch  swamps,  which 
traverse  the  barrens  in  every  direction,  and  in 
which  the  miry  soil  is  shallow,  with  a  bed  of 
white  quartz  or  sand  beneath. 

The  seeds  of  the  big  laurel  become  rancid  less 
speedily  than  those  of  the  other  magnolias.  They 
may  be  kept  several  months  before  they  are 
sown.  A  single  tree  sometimes  yields  300  or  400 
cones,  each  of  which  contains  forty  to  fifty  seeds. 

The  big  laurel  is  deservedly  esteemed  in 
Europe  by  the  cultivators  of  foreign  plants.  It 
is  valued  not  only  for  the  magnificence  of  its 
foliage  and  flowers,  but  also  for  its  power  of 
resisting  cold.  It  is  hardier  than  the  orange  tree, 
and  in  America  grows  five  degrees  fiirther  north. 
Indeed,  in  some  parts  of  the  States,  it  stands 
winters  which  are  much  more  severe  than  those 
of  Paris  or  London. 
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The  Shall  Magnolia^  or  White  Bat  (m, 
glauca).  This  tree,  though  inferior  in  size  to 
the  preceding,  and  less  regularly  formed,  is  yet 
very  interesting  on  account  of  its  beautiful 
foliage  and  flowers.  It  is  found  in  the  eastern  and 
some  of  the  middle  states  of  America,  and  in  the 
maritime  parts  of  the  southern  states.  It  is  one 
oAhe  most  abundant  of  the  trees  which  grow  in 
wet  ground.  It  is  not  found  to  penetrate  far 
into  the  interior  of  the  country,  and  is  unknown 
in  the  western  states.  In  the  lower  parts  of 
New  Jersey  aud  Penn^lvania,  and  farther  south, 
it  is  seen  only  in  the  most  miry  swamps,  which, 
during  the  greater  part  of  the  year,  are  so  wet 
as  to  be  impassable.  Ilere  it  is  accompanied  by 
the  white  cedar,  and  by  the  different  q>ecie8  of 
andromeda  and  whortle-berry.  In  the  Caro- 
linas  and  Greorgia  it  grows  abundantly  in  the 
long  narrow  marshes  which  traverse  the  pine 
barrens,  on  a  black  miry  soil,  which  lies  aboye 
a  bed  of  sterile  sand. 

The  leaves  of  the  small  magnolia  are  five  to 
six  inches  long,  petiolated,  alternate,  pbloDg, 
oval,  and  entire.  They  are  of  a  dark  shining 
green  above,  and  glaucous  underneath,  thus  pre- 
senting an  agreeable  contrast  in  the  colour  of  the 
two  surfEices.  The  leaves  fiUl  in  the  autumn, 
and  re-appear  early  in  spring.  The  flowers,  which 
are  single,  and  situated  at  the  extremity  of  the 
branches,  are  two  to  three  inches  in  breadth, 
white,  and  composed  of  several  concaye  oval 
petals.  In  the  southern  states  the  blossoms  appear 
in  May;  in  the  northern  a  month  later.  In  the 
neighbourhood  of  New  York  and  Philadelphia, 
they  are  collected  and  sold  in  the  markets.  The 
fruit  is  small,  green,  and  conical,  composed  of  a 
number  of  cellules,  and  varying  in  length  ftom 
an  inch  to  an  inch  and  a  half.  When  ripe,  the 
seeds,  which  are  of  a  scarlet  colour,  burst  their 
ceUs,  and  remain  some  days  suspended  by  white 
slender  j&laments.  The  seeds  very  i^Modily  become 
rancid;  and  in  order  to  preserve  their  germi- 
nating power,  they  must  be  placed  as  soon  as 
gathered,  and  before  the  enveloping  pulp  is 
withered,  in  rotten  wood,  or  in  sand  slightly 
moistened.  The  bark  of  the  tree  is  smooth,  and 
of  a  gray  colour.  The  trunk  is  much  bent,  and 
divided  into  a  great  number  of  branches.  The 
wood  is  of  a  white  colour,  light,  and  of  no  use. 
From  its  obtaining  the  name  of  '^beaver  wood," 
it  is  probable  these  animals  at  one  time  were  inha- 
bitants of  the  localities  where  it  grows,  and  made 
use  of  it  for  constructing  their  dams.  The  bark 
and  seed-cones  have  a  bitter  taste  and  aromatic 
flavour,  and  are  used  as  tonics.  This  elegant  tree 
stands  the  climate  of  Europe,  and  ripens  its  seeds 
in  the  environs  of  Paris. 

The  Cucumber  Tree  (magnolia  acuminaiaj. 
This  is  a  beautiful  tree,  equal  in  height  and  dia- 
meter to  the  big  laurel.  It  abounds  along  the 
whole  mountainous  tract  of  the  Alleghanies,  in- 


cluding a  distance  of  900  miles^  and  is  also  com- 
mon on  the  Cumberland  mountains.  The  sLta- 
ations  peculiarly  adapted  to  its  growth  are  the 
declivities  of  mountains,  narrow  valleys,  the  badu 
of  torrents,  where  the  atmosphere  is  constaatlj 
moist,  and  where  the  soil  is  deep  and  fntik. 
The  leaves  are  six  to  seven  inches  in  length,  and 
three  or  four  inches  broad  upon  old  trees.  Upon 
saplings,  grovnng  in  moist  places,  they  are  eome- 
times  double  this  size.  They  are  oral,  entire, 
acuminate,  and  deciduous.  The  flowers  are  fire 
to  six  inches  in  diameter,  of  a  blue  colour, 
or  sometimes  white,  with  a  tint  of  yellow,  and 
a  faint  odour.  As  they  are  very  numeroua,  they 
produce  a  {deasing  effect  amid  the  dark  foliage. 
The  cones  are  about  three  inches  long,  eight  or 
ten  lines  in  diameter,  of  nearly  a  cyliodrieal 
shape,  and  oftep  a  littk  lai^r  at  the  upper  end 
than  at  the  base.  On  one  ade  they  are  con? ex, 
and  concave  on  the  other,  and  when  green,  neady 
resemble  a  young  cucumber ;  hence  the  common 
name  of  the  tree.  The  inhabitants  in  the  neigh- 
bourhood of  the  Alleghanies  steep  these  cones 
in  spirits^  and  use  the  tincture  as  a  tonie. 

This  tree  sometimes  exceeds  eighty  feet  in 
height,  and  three  or  five  feet  in  diameter.  The 
trunk  is  straight  and  of  a  uniform  sixe,  aadcrfUn 
destitute  of  branches  for  two-thirds  of  its  height. 
The  summit  is  amj^  regulariy  tibsfeA,  and 
altogether  ionnB  one  of  the  handsomest  forms  of 
foliage  of  any  tree  in  America.  The  heart  wood 
is  soft,  and  of  a  yellowish  brown  colour,  resem- 
bling that  of  the  poplar  or  tulip  tree.  like  this 
wood,  1^,  it  is  fine  grained,  and  suseeptihle  of 
a  brilliant  polish ;  but  it  is  less  eUxoDg  sod 
durable  when  exposed  to  the  weather.  Being  not 
a  very  common  tree,  it  is  not  much  employed  in 
the  arts.  Sawn  into  bands,  it  serves  for  joineiy 
work  in  the  interior  of  houses ;  and  for  its  size 
and  lightness  it  b  selected  for  large  canoes.  It 
bears  the  winters  of  England,  Germany,  and 
France,  and  flourishes  in  the  open  fields. 

The  other  species  are  the  heart-leaved  cuemn- 
ber  tree  (m.  cardata)^  which  is  nearly  similar, 
but  smaller,  and  has  yellow  petals ;  the  vm- 
brelk  tree  fm:  tripeCalaJy  with  laige  leaYCS  and 
flowers,  but  a  tree  of  moderate  mse;  and  the 
long-leaved  cucumber  tree  fm.  aurieulata),  with 
leaves  eigl^t  to  nine  inches  long,  broad  at  tiie 
top,  and  acuminated  and  narrow  and  somewhat 
spear-shaped  at  the  base.  The  flowers  are  large, 
white,  and  of  an  agreeable  odour ;  the  oones 
smaller  than  those  of  the  other  species,  and  of  a 
red  colour. 

LoBLOLLT  Bat  (g<»rdcma  lofyani^ui).  Ttis 
tree  grows  to  the  height  of  My  or  sixty  feet, 
with  a  diameter  of  eighteen  to  twenty  indies. 
For  twenty-five  to  thirty  feet  its  trunk  is  pe^ 
fectly  straight.  The  leaves  are  erergreen,  fonr 
to  six  inches  long,  alternate,  oval,  acuminate,  and 
slightly  toothed.    The  flowers  are  upwards  of  an 
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inch  in  breadth,  white,  and  sweet  scented,  mak- 
log  their  appearance  about  the  middle  of  July, 
and  blooming  in  sncoesrion  for  two  or  three 
months.  The  fruit  is  an  oval  capsule,  with  five 
Kgmenta,  containing  small  black  winged  seeds. 
Th«  wood  is  light,  of  a  fine  silky  texture  and 
iM/  hue,  brittle,  and  rapid  in  its  decay  when 
exposed  to  moisture.  The  bark  is  used  in  tan- 
ning. 

FRAVKinaA  (gordonia  pubescens).  This  tree, 
which  rarely  exceeds  thirty  feet  in  height,  is 
confined  almost  entirely  to  the  banks  of  the  Alta- 
msha  in  the  state  of  Georgia.  The  leaves  are 
alteroate,  oblong,  narrow  at  the  base,  and  toothed; 
tbej  are  deciduous.  The  flower  is  five  petaled, 
whiter  and,  like  those  of  the  loblolly,  they  con- 
tinoe  to  blow  in  succession  for  two  months.  The 
ahnib  has  long  been  cultivated  in  France  and 
England,  and  is  a  beautiful  ornamental  plant, 
e^)ecialljr  when  the  flowers  are  rendered  double 
byenltnre. 

Thb  Tulip  Trsb  (liriodendron  tulipi/era). 
This  tree  which  surpasses  most  others  of  North 
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America  in  height,  and  in  the  beauty  of  its 
foliage  and  of  its  flowers,  is  also  one  of  the  most 
interesting  from  the  numerous  and  useful  appli- 
cations of  its  wood.  Throughout  the  States  it 
is  generally  called  poplar,  or  white  wood,  canon 
wood,  and  more  rarely  the  tulip  tree. 

This  tree  is  often  seen  eighty  and  one  hundred 
feet  in  height,  with  a  diameter  from  eighte^i 
inches  to  three  feet.  In  the  development  of  its 
leaves  it  differs  from  most  other  trees.  Leaf- 
bnds  in  general  are  composed  of  scales  closely 
applied  one  upon  another,  which  in  the  spring 
are  distended  by  the  growth  of  the  minute  bundle 
of  leaves  which  they  enclose,  till  they  finally 
&n.  On  some  trees  these  buds  are  without 
icales.    On  the  tulip  tree  the  terminal  bud  of 


each  shoot  swells  considerably  before  it  gives 
birth  to  the  leaf;  it  forms  an  oval  sack,  which 
contains  the  young  leaf,  and  which  produces  it 
to  the  light  only  when  it  appears  to  have  acquired 
sufficient  force  to  endure  the  influence  of  the 
atmosphere.  Within  the  sack  i^ound  another, 
which,  after  the  first  leaf  is  put  forth,  swells, 
bursts,  and  gives  birth  to  a  second.  On  young 
and  vigorous  trees,  five  or  six  leaves  issue  suc- 
cessively in  this  manner  from  one  sack.  Till 
the  leaf  has  acquired  half  its  growth,  it  retains 
the  two  lobes  which  composed  its  sack,  and  which 
are  now  called  stiptda.  In  the  spring,  when  the 
weather  is  warm  and  humid,  the  growth  of  the 
leaves  is  very  rapid.  They  are  six  to  eight  inches 
broad,  borne  on  long  petioles,  alternate,  some- 
what fleshy,  smooth,  and  of  a  pleasing  green 
colour.  They  are  divided  into  three  lobes,  of 
which  the  middle  one  is  horizontally  notched  at 
its  summit;  the  two  lower  ones  are  rounded  at 
the  base.  This  conformaUon  is  peculiar  to  the 
tulip  tree,  and  renders  it  easily  distinguishable 
in  the  summer.  The  flowers,  which  are  large, 
brilliant,  and,  in  detached  trees,  very  numerous, 
are  variegated  with  different  colours,  among 
which  yellow  predominates.  They  have  an 
agreeable  odour,  and  surrounded  by  luxuriant 
foliage  they  produce  a  very  striking  effect.  In 
spring  they  are  collected  by  females^  and  sold  in 
the  market  of  New  York.  The  firuit  is  com- 
posed of  a  number  of  thin  narrow  scales,  attached 
to  a  common  axis,  and  forming  a  cone  two  or 
three  inches  in  length.  Each  cone  consists  of 
sixty  or  seventy  seeds,  of  which  never  more  than 
a  third,  and  in  some  seasons  not  more  than  seven 
or  eight  of  the  whole  number  are  productive.  It 
is  also  remarked,  that  for  the  first  ten  years  after 
the  tree  has  begun  to  yield  fruit,  the  seeds  are 
unproductive ;  and  that  in  large  trees  the  seeds 
from  the  highest  branches  are  the  best.  The 
bark  in  young  trees  is  smooth  and  even;  in  older 
trees  it  cracks,  and  separates  into  deep  furrows. 
The  heart  or  perfect  wood  is  yellow,  approach- 
ing to  a  lemon  colour,  and  its  alburnum  is  white. 
The  wood  is  heavier  than  that  of  the  poplars, 
and  its  grain  equally  fine  and  more  compact.  It 
is  employed  for  various  useful  purposes  in  house 
building,  coach  pannels,  trunks,  &c.  The  bark, 
especially  of  the  roots,  has  an  aromatic  smell  and 
bitter  taste ;  it  has  been  used  in  medicine  as  a 
tonic  and  febrifuge. 

The  tulip  tree  has  been  introduced  into  Europe 
within  the  last  century,  where  it  thrives  well, 
and  bears  abundance  of  flowers. 

The  Laurel  (launu  nobilis).  Natural  family 
laurinm;  enneandnay  mmioffynia,  of  Linnseus, 
This  common  and  beautiful  eveigreen  is  cele- 
brated as  the  laurus  of  the  Romans  and  the 
daphne  of  the  Greeks,  which  was  consecrated  to 
priests  and  heroes,  and  used  in  their  sacrifices. 
In  the  south  of  Italy  it  grows  to  a  sufficient 
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height  to  be  considered  a  tree ;  but  is  so  prolific 
in  suckers  and  low  shoots  as  always  to  have  the 
character  of  a  shrub.  It  forms  a  dense  and  yet 
broken  and  picturesque  mass  of  a  rery  fine  deep 
green,  inclining  to  olive,  and  is  abundantly 
covered  with  berries,  which  are  dark  purple,  or 
black,  when  ripe.  Oil  is  obtained  firom  the 
latter  by  boiling  water.  Both  the  leaves  and  the 
berries  have  a  sweet  firagrant  odour,  and  an  aro- 
matic astringent  taste ;  and  the  oil,  which  is  of 
a  yeUowish  green  colour,  has  a  strong  but  simi- 
lar odour  and  taste.  Water  distilled  from  the 
leaves  is  embued  with  prussie  acid,  and  on  this 
account  becomes  poisonous. 

The  Rotal  Bat  (L  indicaX  grows  in  the 
Canary  islands  and  in  Virginia.  The  wood  is  of 
a  yellow  colour,  and  rather  light,  and  is  used  for 
buildings  and  for  furniture.  In  Madeira  it  is 
called  vigmoHcOy  and  is  probably  the  same  wood 
which  is  imported  into  England  under  the  name 
of  Madeira  mahogany ;  indeed  it  is  hardly  to  be 
distinguished  from  mahogany,  only  it  u  of  a 
lighter  colour.  The  Portuguese  laurel,  a  com- 
mon shrub  in  our  gardens,  we  have  already 
alluded  to  under  the  head  of  fruit  trees,  as  it 
belongs  to  the  same  family  as  the  plum  and 
cherry.  It  is  also  a  favourite  evei^green,  and 
possesses  the  same  narcotic  qualities  as  the  laurels, 
prussie  acid  being  contained  in  the  leaves. 

The  Red  Bat  (I.  caroUnienHi),  This  tree 
is  found  in  the  lower  part  of  the  state  of  Vir- 
ginia, and  in  the  Carolinas  and  Georgia,  in  which 
places  it  often  rises  to  the  height  of  sixty  and 
seventy  feet.  The  leaves  and  fiowers  bear  a 
close  resemblance  to  the  common  bay,  and  have 
the  same  peculiar  odour  when  bruised.  The 
wood  is  of  a  beautiful  rose  colour,  is  strong,  and 
lias  a  fine  compact  grain,  and  is  susceptible  of  a 
beautiful  polish.  Before  the  general  introduc- 
tion of  mahogany,  thb  wood  was  much  employed 
in  the  construction  of  furniture.  It  is  now, 
when  it  can  be  procured,  employed  along  with 
red  cedar  in  ship  building,  tor  which  purpose  its 
strength  and  durability  weU  fit  it. 

The  Hollt  (ilex).  Natural  family  rhamni; 
tetrandria,  tetragynia^  of  Linncus.  CMT  the  holly 
there  are  sixteen  species,  and  the  varieties  pro- 
duced, distinguished  chiefly  by  the  leaves,  are 
very  numerous. 

The  Common  Holfy  (ilex  asquifolitm)^  is  very 
abundantly  diffused,beingfound  in  warm  climates 
and  in  cold,  in  most  countries  of  Europe,  and  in 
many  of  Asia  and  America.  Hollies  are  abun- 
dant in  some  of  the  uncultivated  parts  of  the 
southern  counties  of  England ;  and  they  are  also 
to  be  met  with  in  the  Highlands  of  Scotland,  in 
places  where  one  could  hardly  suppose  they  had 
been  planted. 

Were  it  not  that  the  holly  grows  very  slowly 
when  young,  and  cannot  be  safely  transplanted 
when  it  has  attained  a  considerable  size,  it  would 


make  better  hedge-rows  than  the  hawthorn. 
When  allowed  time,  and  not  destroyed  by  short- 
ening the  top-shoot,  the  holly  grows  up  to  a 
large  tree.  Some  at  the  Holly  walk,  near  Fren- 
sham,  in  Surrey,  are  mentioned  by  Bradley  as 
having  grown  to  the  height  of  sixty  feet;  and 
old  hollies  of  thirty  and  forty  feet,  with  dean 
trunks  of  considerable  diameter,  are  to  be  met 
with  in  many  parts  of  the  country. 

A  holly  hedge  is  a  pleadng  object,  though  it 
is  too  often  clipped  into  formal  shapes.  Evelyn 
had  a  magnificent  hedge  of  this  sort,  at  his  gar- 
dens at  Say's  Court,  which  he  planted  at  the 
suggestion  of  Peter  the  Great,  who  resided  in 
his  house  when  he  worked  in  the  dock-yards  at 
Deptford.  He  thus  rapturously  speaks  of  this 
fine  fence :  "  Is  there  under  heaven  a  more  glo- 
rious and  refreshing  object  of  the  kind  than  an 
impregnable  hedge,  of  about  four  hundred  feet 
in  length,  nine  feet  high,  and  fk^^  in  diameter, 
which  I  can  show  in  my  new  raised  gardens  at 
Say's  Court  (thanks  to  the  Czar  of  Muscory), 
at  any  time  of  the  year,  glittering  with  its  armed 
and  varnished  leaves,  Uie  taller  standards,  at 
orderly  distances,  blushing  with  their  nataral 
coral."  The  lai^gest  holly  hedge  in  Scotland  is 
at  Tynningham,  near  Dunbar,  planted  by  a 
former  earl  of  Haddington,  author  of  a  treatise 
on  fruit  trees.  It  has  for  many  years  past  been 
left  uncut,  and  now  presents  a  noble  phalanx  of 
deep  shining  green  leaves,  and  numerous  spixy 
tops,  with  spikes  of  coral  berries. 

The  timber  of  the  holly  b  very  white  and 
compact,  which  adapts  it  well  for  many  pn^ 
poses  in  the  arts ;  though,  as  it  is  very  retentire 
of  its  sap,  and  warps  in  consequence,  it  requires 
to  be  weU  dried  and  seasoned  before  being  used. 
It  takes  a  durable  colour,  black,  or  ahnost  any 
other;  and  hence  it  is  much  used  by  cabinet- 
makers in  forming  what  are  technically  called 
strings  and  borders  in  ornamental  works.  When 
properly  stained  black,  its  colour  and  lustre  are 
not  much  inferior  to  those  of  ebony.  For  vari- 
ous purposes  of  the  turner,  and  for  the  manu- 
facture of  what  is  called  Tunbridge  ware,  it  is 
also  much  used ;  and  next  to  box  and  pear  tree, 
it  is  the  best  wood  for  engraving  upon,  as  it  is 
close  and  stands  the  tool  well.  The  slowness  of 
its  growth,  however,  renders  it  an  expensire 
timber.  The  bark  of  the  holly  contains  a  great 
deal  of  viscid  matter;  and  when  macerated  in 
water,  fermented,  and  then  separated  from  the 
fibres,  it  forms  bird-lime. 

Martin  first  discovered  the  difference  of  sexes 
in  the  holly,  some  being  male,  others  female,  and 
others  hermaphrodite.  It  is  a  tree  of  great  lon- 
gevity, and  will  grow  in  any  soil  not  very  wet ; 
but  it  thrives  best  in  a  dry  deep  loam.  The 
holly  is  produced  from  seed.  The  berries  being 
gathered  in  November,  and  mixed  with  wnd  w 
heaps,  in  the  open  garden,  till  they  are  dirested 
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of  the  pulp,  which  process  extends  till  the  fol- 
lowing autumn,  are  then  sown  in  beds.  In  gen- 
eral they  do  not  Tegetate  till  the  second  year 
after  they  have  been  gathered.  There  are  six 
or  eight  varieties  of  the  common  holly,  chiefly 
marked  by  the  size  and  form  of  the  leaves; 
there  are  also  about  sixteen  distinct  species. 

Box.  Natural  family  eupkorbitteece;  monoBcia, 
«ra»Wi,ofLinnttus.  The  wood  of  the  box  is  of 
considerable  size,  though  we  generally  meet  with 
small  species  in  this  country,  in  the  state  of  a 
shrub,  forming  borders,  where  the  largest  stem 
1*8  not  thicker  than  a  packthread ;  or,  when  not 
m  this  state,  still  as  a  little  shmb  oflen  taste- 
Wy  cut  into  fiuitastic  shapes.  Only  two  spe- 
cies of  box  are  mentioned  by  botanists;  but  there 
ire  several  varieties,  and  one  of  them,  the  dwarf 
hog  (buxus  suffruUcosa)y  ought,  perhaps,  to  bo 
considered  as  a  distinct  species  from  the  common 
hx  (buxus  sempervtrensjy  and  not  merely  a 
^ety,  as  no  art  has  been  able  to  rear  the  former 
to  Ae  size  of  the  latter.  The  seeds  of  the  one 
^ere  never  observed  by  Miller  to  produce  plants 
of  the  other,  as  is  the  case  with  most  varieties  of 
^'es  in  the  vegetable  kingdom,  more  espe- 
fially  of  trees  and  shrubs. 

When  allowed  to  arrive  at  its  full  growth,  the 
^x  attains  the  height  of  twelve  or  fifteen  feet, 
and  the  trunk  varies  in  diameter  from  three  to 
ax  inches,  whicK  it  sometimes,  though  rarely, 
exceeds. 

It  is  a  native  of  all  the  middle  and  southern 
parts  of  Europe ;  and  it  is  found  in  greater  abun- 
dance and  of  a  larger  size  in  the  countries  on  the 
^est  of  Asia,  to  the  south  of  the  mountains  of 
Caucasus.  In  many  parts  of  France  it  is  also 
plentiful,  though  generally  in  the  character  of  a 
*hrub.  In  early  times  it  flourished  upon  many 
of  the  barren  hills  of  England.  Evelyn  found 
it  upon  some  of  the  higher  hills  in  Surrey,  dis- 
playing its  myrtle-shaped  leaves  and  its  bright 
gwen  in  the  depth  of  winter;  and  till  very 
'^cently,  it  gave  to  Boxhill,  in  that  county,  the 
^^^^rma  of  a  delightful  and  perennial  verdure. 
The  trees  have  now  been  destroyed,  and  the 
iiame,  as  at  other  places  called  after  the  box,  has 
wcome  the  only  monument  of  its  former  beauty. 
Yet  no  tree  so  weU  merits  cultivation,  though 
»t»  growth  be  slow.  It  is  an  unique  among  tim- 
^,  and  combines  qualities  which  are  not  found 
**wting  together  in  any  other.  It  is  as  close 
Mid  heavy  as  ebony ;  not  very  much  softer  than 
^mivikg;  it  cute  better  than  any  other  wood; 
and  when  an  edge  is  made  of  the  ends  of  the 
fibres,  it  stands  better  than  lead  or  tin,  nay  almost 
•s  well  as  brass.  Like  holly,  the  box  is  very' 
wtentive  of  ite  sap,  and  warps  when  not  pro- 
perty dried,  though,  when  sufficiently  seasoned, 
it  teids  well.  Hence,  for  the  wooden  part  of 
^  finer  tools,  for  every  thing  that  requires 
■^wngth,  beauty,  and  polish  in  timber,  there  is 


nothing  equal  to  it.  There  is  one  purpose  for 
which  box,  and  box  alone,  is  properly  adapted, 
and  that  is  the  forming  of  wood-cuts,  for  scien- 
tific or  other  illustrations  in  books.  These 
reduce  the  price  considerably  in  the  first  engrav- 
ing, and  also  in  the  printing ;  while  the  wood- 
cut in  box  admits  of  as  high  and  sharp  a  finish 
as  any  metal,  and  takes  the  ink  much  better. 
It  is  remarkably  durable  too ;  for  if  the  cut  be 
not  exposed  to  alternate  moisture  or  heat,  so  as 
to  warp  or  crush  it,  the  number  of  thousands 
that  it  will  print  is  almost  incredible.  England 
is  the  country  where  this  economical  mode  of 
illustration  is  performed  in  the  greatest  perfec- 
tion ;  and  just  when  a  constant  demand  for  box 
was  thus  created,  the  trees  available  for  the  pur- 
pose had  vanished  from  the  island. 

Permanent  figures  and  omamente  are  often 
impressed  upon  box,  by  a  much  more  cheap  and 
simple  process  than  that  of  carving.  For  this 
purpose  the  wood  is  softened  by  the  application 
of  heat  and  moisture ;  and  the  die  being  strongly 
pressed  upon  it  when  in  that  state,  the  impres- 
sion comes  off,  and  is  retained  with  considerable 
sharpness.  Snuff-boxes  of  this  description  are 
extensively  made  in  France,  Switzerland,  and 
Germany,  and  the  material  used  is  principally 
the  root  of  the  box. 

Animals  have  an  aversion  to  the  leaves  and 
seeds  of  the  box;  and  the  honey  from  the  flowers 
was  supposed  by  the  ancients  to  have  a  poison- 
ous quality. 


CHAP.  XLIV. 

THB  CONIFERS,  OR  PINE  TRIBE — ^THE  PINE,  FIR, 
LARCH,  CYPRESS,  &C. 

This  very  important  tribe  of  trees  is  compre- 
hended under  a  very  well  marked  natural  family, 
the  wniferm^  belonging  chiefly  to  the  class  m^onoa- 
cia,  polyandria^  of  Liniueus.  They  are  all  ever- 
greens, with  the  exception  of  the  larch  and  gingo. 
The  leaves  are  stiff  and  coriaceous,  generally 
linear,  and  collected  in  bundles  of  firom  two  to 
five,  accompanied  at  the  base  by  a  small  sheath. 
The  flowers  are  unisexual,  and  generally  disposed 
in  cones  or  catkins.  The  male  flowers  consist 
essentially  each  of  a  stamen,  either  naked  or 
accompanied  by  a  scale  in  the  axilla;  not  unfire- 
quently  several  stamina  are  united  together  by 
their  filamente.  The  female  flowers  vary  much ; 
the  general  form  is  that  of  a  cone  or  scaly  catkin. 
The  cotyledons  of  the  seed  vary  from  two,  tliree, 
four,  and  even  as  many  as  ten. 

The  greater  nnmber  of  the  species  are  tall  and 
lofty  trees,  and  they  all  yield  an  essential  oil, 
well  known  as  turpentine,  and  resin,  or  gum. 
The  seeds  contain  a  bland  oil,  and  those  of  some 
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of  the  species  are  eaten  as  nuts.  They  are  chiefly 
natives  of  the  northern,  temperate,  and  arctic 
regions,  a  few  only  bemg  found  in  the  southern 
hemisphere. 

The  family  has  heen  divided  into  thirteen 
genera,  containing  a  considerahle  number  of  spe- 
cies.   The  genera  are : — 

Pimm,  the  Fir. 
Abiet,  Spiiioe. 
XoHiv,  Larch. 

Skuberiia,  Deoiduoiu  Cyp'^^ 
CW^mm,  CypreM. 
Thuja,  Arbor  Vit». 
JumipenUf  Janiper. 
Araucaria^  New  Holland  Pine. 
BeliSf  Javdiii-shaped. 
Agatkut,  Dammer  Pine. 
ExoearpHSi  Gjpress-Iike. 
Podocarpus,  Chinese  Pine. 
Tamsy  Yew. 

The  Pine  (pinus).  This  name  b  of  Celtic 
origin,  and  is  the  same  in  all  the  dialects  of  that 
tongue.  Pin,  or  pen,  signifies  a  rock  or  moun- 
tain, the  chief  favourite  locality  of  this  tribe  of 
trees. 

Although  in  all,  or  most  of  its  species,  infe- 
rior to  the  oak  in  the  strength  or  the  durability 
of  its  timber,  the  pine,  perhaps,  cldms  the 
second  place  among  valuable  trees.  It  is  very 
abundant,  its  growth  is  comparatively  rapid,  and 
its  wood  is  stndght,  elastic,  and  easily  worked. 
Accordingly,  as  oak  b  the  chief  timber  in  build- 
ing ships  for  the  sea,  pine  is  the  principal  one  in 
the  construction  of  houses  upon  land.  It  is  ^'the 
builder's  timber:"  and  as,  when  the  carpenter 
wants  a  post  or  a  beam  of  peculiar  strength  and 
durability,  he  has  recourse  to  the  oak  ;  so  when 
the  shipwright  wishes  to  have  a  piece  of  timber 
that  shall  combine  lightness  with  great  length, 
as  for  a  spar  or  mast,  he  makes  use  of  the  pine. 

The  distinct  species  of  pines  enumerated  by 
botanists  are  upwards  of  twenty.  None  of 
these  bear  flat  leaves,  but  a  sort  of  spines,  which, 
however,  are  true  leaves.  They  are  mostly  ever- 
greens ;  but  the  appearance  of  the  tree,  as  well 
as  the  quality  of  the  timber,  varies  with  the  spe- 
cies, as  also  with  the  situation  in  which  it  groAvs. 
Generally  speaking,  the  timber  is  the  more  hard 
and  durable  the  colder  the  situation,  and  the 
slower  the  tree  grows ;  and  in  peciiliar  positions 
it  is  not  unusual  to  find  the  northern  half  of  a 
common  pine  hard  and  red,  while  the  southern 
half,  though  considerably  thicker  firom  the  pith 
to  the  bark,  is  white,  soft,  and  spungy. 

No  account  can  be  given  of  the  first  use  of  the 
different  species  of  pines  by  the  natives  of  the 
countries  where  they  are  indigenous.  The  cedar 
of  Lebanon  appears  to  have  been  used  from  the 
earliest  periods  of  Syrian  history.  The  Romans, 
and  after  them  the  Venetians,  made  use  of  the 
larch  for  architectural  and  household  purposes, 


as  well  as  In  the  construction  of  their  galleys 
and  vessels.  The  Norw^iaa^  and  Danes  con- 
structed their  first  ^ps  of  the  pines  of  the  Scan- 
dinavian mountains.  Upon  the  Gulph  of  Both- 
nia, near  the  borders  of  Lapland,  at  the  bottom 
of  one  of  the  fbrests  sloping  towards  a  hay,  Dr 
Clarke  saw  a  pine  vessel  of  forty-six  tons,  just 
launched,  which  had  been  built  by  the  natives 
upon  one  of  the  wildest  sceneaof  the  coast,  with- 
out the  aid  of  docks,  or  any  other  convenieooe 
required  by  marine  architects.  The  people  of 
the  northern  parts  of  Britain  still  make  their 
boats,  and  the  rudest  of  them  even  their  cordage, 
of  the  pine ;  and  though  the  timber  of  the  pines 
of  the  New  World  be,  upon  the  whole,  less 
hard  and  durable  than  those  of  Europe,  it  is 
employed  for  ship  building,  as  well  as  for  domes- 
tic purposes.  The  pine  found  in  the  bogs  of 
Ireland  is  of  a  very  superior  quality,  and  vs^ 
by  the  inhabitants  for  many  purposes.  Some 
persons  of  rank  in  that  country  have  halls  and 
other  apartments  floored  with  bog-pine;  wWIe, 
in  several  districts,  it  la  the  only  timber  of  the 
peasants,  who  make  of  it  their  wooden  utensils^ 
and  also  their  cordage.  It  is  perfectly  proof 
against  the  worm;  and  seems.  In  durability, 
almost  to  rival  the  cedar  itself.  From  the  greater 
ease  with  which  it  can  be  worked,  and  its  apti- 
tude to  receive  and  retun  paint,  pine  is  now 
chiefly  employed  in  the  roo&,  floors,  and  inter- 
nal finishing  of  houses; — the  European  sort, 
where  It  has  to  bear  a  strain,  or  Is  exposed  to 
wearing, — and  the  softer  kinds,  firom  America, 
for  internal  mouldings  and  ornaments. 

As  is  the  case  now  with  a  great  part  of  Canada, 
Norway,  Sweden,  the  eastern  shore  of  the  Baltic, 
and  some  considerable  tracts  of  the  Highlands  of 
Scotland,  It  Is  probable  that,  In  very  early  ages, 
great  part  of  Britain,  with  those  Islands  towards 
the  ndrth.  In  which  there  is  now  hardly  a  shrub 
of  any  kind,  were  covered  by  pine  forests.  There 
has  been  much  controversy  amongst  the  leaned 
whether  the  pine  was  indigenous  to  Eng^d. 
CsBsar  expressly  says  that  Britain  had  all  the 
trees  of  Gaul,  except  the  beech  and  fir.  It  is 
remarkable,  however,  that  our  names  for  the 
beech  are  derived  firom  the  Roman  word  fa^i 
but  the  fir  has  three  names,  which  are  purdy 
Britlsh^thls  would  seem  to  justify  the  condu- 
slon,  that  the  tree  was  not  introduced  by  the 
Romans,  but  was  originally  British.  The  fir 
is  perpetually  discovered  in  such  of  our  mosses 
as  were  certainly  prior  to  the  time  of  the  Romans; 
remains  of  the  tree  have  been  found,  not  only 
on  the  sides  of  Roman  roads,  but  actually  under 
them.  But  a  more  complete  proof  of  the  ancient 
existence  of  pine  forests  in  England  has  been 
afforded  by  a  minute  examination  of  an  exten- 
sive district  caUed  Hatfield  Chase,  in  Yorkahiie. 
This  curious  subject  was  investigated  with  grot 
dihgenoe  by  the  Rev.  A.  De  la  Piyme,and  the 
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Rsolts  of  his  researches  were  oommanicated  to 
tlie  Royal  Society,  in  a  paper  published  in  their 
Tnmaactions  for  1701. 

The  &moii8  lerels  of  Hatfield  Chase  were  the 
Uigest  chase  of  red  deer  that  king  Charles  the 
Fint  had  in  England,  containing  in  all  above 
180^000  acres  of  land,  about  half  of  which  was 
ymdj  drowned  by  vast  quantities  of  water.  This 
honf;  sold  to  one  Sir  Cornelius  Vermuiden,  a 
Datdiiii8D,he  at  length  effectually  dischased, 
dniofid,  and  reduced  it  to  constant  arable  and 
putiire  grounds,  with  immense  labour,  and  at 
the  expense  of  above  ^400,000.    In  the  soil  of 
all  or  most  of  these  180,000  acres  of  land,  of 
which  90,000  were  drained,  even  in  the  bottom 
of  the  rirer  Ouse,  and  in  the  bottom  of  the  adven- 
titious soil  of  all  marshland,  and  round  about  by 
the  skills  of  the  Lincolnshire  Wolds,  unto  Gains- 
harj,  Bawtry,  Doncaster,  Bain,  Snaith,   and 
Holdeii,  are  found  vast  multitudes  of  the  roots 
nd  tnmks  of  trees,  of  all  sizes,  great  and  small, 
and  of  most  of  the  sorts  which  this  island  either 
ftmeriy  did,  or  at  present  does,  produce ;  as  fir, 
oik,  birch,  beech,  yew,  thorn,  willow,  ash,  &c., 
the  roots  of  all  or  most  of  which  stand  in  the 
nil  in  their  natural  portion,  as  thick  as  ever 
thej  could  grow,  as  the  trunks  of  most  of  them 
lie  by  their  proper  roots.    Most  of  the  large  trees 
lie  iloDg  about  a  yard  firom  their  roots  (to  which 
they  eridently  belonged,  both  by  their  situation 
and  the  sameness  of  the  wood),  with  their  tops 
ecnuDonly  north-east,  though,  indeed,  the  smaller 
trees  lie  almost  every  way,  across  the  former, 
8ome  OTer,  and  others  under  them ;  a  third  part 
of  all  bebg  pitch  trees,  or  firs,  some  of  which  are 
thirty  yards  in  length  or  upwards,  and  sold  for 
ntBts  md  keels  of  ships.    Oaks  have  been  found 
of  twenty,  thirty,  and  thirty-five  yards  long,  yet 
^vanting  many  yards  at  the  small  end ;  they  are 
as  black  as  ebony,  and  very  durable  in  any  ser- 
viee  they  are  put  to.    It  is  very  observable,  and 
manifestly  evident,  that  many  of  those  trees  of 
aH  sorts  have  been  burnt,  but  especially  the  pitch 
or  fir  trees^  some  quite  through,  and  some  all  on 
>  side;   some  have  been  found  chopped  and 
squared,  some  bored,  others  half  split,  with  large 
wooden  wedges  and  stones  in  them,  and  broken 
axe  heads,*  somewhat  like  sacrificing  axes  in 
^pe;  and  all  this  in  such  places  and  at  such 
depdks  that  they  could  never  have  been  opened 
eince  the  destruction  of  this  forest  till  the  time 
of  the  drainage.    Near  a  large  root,  in  the  parish 
of  Hatfield,  were  found  eight  or  nine  coins  of 
•omc  of  the  Roman  emperors,  but  exceedingly 
consumed  and  de&ced  with  time ;  and  it  is  very 
obserrable,  that  on  the  confines  of  this  low  coun- 
try, between  Bumingham  and  Brumby  in  Lin- 
colnshire, are  several,  great  hills  of  loose  sand, 
binder  which,  as  they  are  yearly  worn  and  blown 
away,  are  discovered  many  roots  of  large  firs, 
with  the  marks  of  the  axe  as  fresh  upon  them 


as  if  they  had  been  cut  down  only  a  few  weeks. 
Hassel-nuts  and  acorns  have  frequently  been 
found  at  the  bottom  of  the  soil  of  those  levels 
and  moors,  and  whole  bushes  of  fir  tree  apples, 
or  cones^  in  large  quantities  together. 

The  author  of  this  paper  then  goes  on  to  show 
that  the  Romans  destroyed  this  immense  forest, 
partly  by  cutting  down  the  trees,  and  partly  by 
burning  them;  and  that  these  fallen  trees  dammed 
up  the  rivers,  which,  forming  a  lake,  gave  origin 
to  the  large  turf  moors  of  that  part  of  the  coun- 
try. The  Romans  themselves  mention  cutting 
down  the  British  forests,  as  well  for  the  purpose 
of  making  roads  through  the  country,  as  to  drive 
the  natives  out  of  their  fiutnesses. 

In  the  peat-bogs  of  the  bleakest  districts  of 
Scotland,  the  remains  of  pine  trees  are  very  abun- 
dant; and  such  is  their  durability,  in  consequence 
of  the  quantity  of  turpentine  they  contain,  that, 
where  the  birch  is  reduced  to  a  pulp,  and  the 
oak  cracks  into  splinters,  as  it  dries,  the  heart  of 
the  pine  remains  firesh,  and,  embalmed  in  its 
own  turpentine,  is  quite  elastic,  and  used  by  the 
country  people  in  place  of  candles.  In  England, 
too,  subterraneous  beds  of  pines  have  been  found ; 
and  though,  in  consequence  of  the  greater  warmth 
of  the  climate,  these  contain  less  turpentine,  and 
are  more  decayed,  the  remains  of  the  cones,  or 
seed-vessels,  show  that  they  belong  to  the  same 
species. 

The  Wild  or  Scoieh  Pine  (piwus  silveOrieJ, 

commonly,  though  erroneously,  called  the  Scotch 

,gg^  fir,  is  a  very  widely  diffused 

tree.    There  can  be  no  doubt 

^   but  that  it  is  indigenous  to 

Scotland.    It  is  found  growing 

in  a  state  of  nature  in  many 

situations;     and    the   native 

forests     of    Invercauld    and 

Rothiemurchus    exhibit    the 

finest  specimens  of  this  tree  in 

Britain.    It  is  also  indigenous 

in  the  Alps,  in  the  north  of 

Germany,  in  Sweden  and  Nor- 

Sootcii  Pine.      ^^Y*  ^^  ^  Russia.    The  pine 

in  f&vourable  situations  attains 

the  height  of  eighty  feet,  and  from  four  to  five 

feet  in  diameter.    The  trunk  is  covered  with  a 

thick  and  deeply  furrowed  bark ;  the  leaves  are 

in  pairs,  of  a  pale  green  colour,  stiff,  twisted,  and 

about  three  inches  long ;  the  flowers  are  of  a 

yellowish  tint,  and  the  cones  are  grayish,  of  a 

middling  thickness,  and  a  little  shorter  than  the 

leaves.    £^h  scale  is  surmounted  by  a  retorted 

spine.    The  seeds  are  small,  black,  and  garnished 

with  a  reddish  wing;  they  ripen  the  second  year. 

The  timber  is  called  red  or  yellow  deal,  and  is 

the  most  durable  and  valuable  of  the  whole 

genus,  with  the  exception  of  the  larch,  which  is 

also  very  durable. 

The  timber  produced  in  the  cold  elevated  situ- 
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ation  of  the  north  of  Soothmd  is  found  not  infe- 
rior to  any  imported  from  Norway;  but  that 
which  has  been  planted  and  reared  in  the  low 
districts  is  not  nearly  so  durable.  There  are 
several  varieties  of  this  pine.  According  to  Sang^ 
the  variety  cultivated  is  least  worth  the  trouble. 
The  p,  sihesiriSf  variety  montana,  he  says,  is 
that  which  yields  the  red  wood;  even  young 
trees  of  thie  sort  are  said  to  become  red  in  their 
wood  and  full  of  resin  very  soon.  The  late  Mr 
Don  of  Forfar  exhibited  specimens  of  cones  of 
each  variety  to  the  Highland  Society  of  Scot- 
land. The  variety  preferred  by  him  is  dis- 
tinguished by  the  dispositicm  of  its  branches, 
which  are  remarkable  for  their  horizontal  direc- 
tion, and  for  a  tendency  to  bend  downwards  close 
to  the  trunk.  The  leaves  are  broader  and  shorter 
than  in  the  common  kind,  and  are  distinguished 
at  a  dbtance  by  their  much  lighter  and  bMuti&l 
glaucous  appearance.  The  bark  of  the  trunk  is 
smoother  than  in  the  common  kind ;  the  cones 
are  thicker,  and  not  so  much  pointed.  The  plant 
is  also  more  hardy,  grows  freely  in  almost  any 
soil,  and  quickly  arrives  at  a  considerable  sijse. 

Pines  generally  are  found  growing  in  fiuresta, 
or  clustered  together.  In  this  position  Uiey 
grow  tall  and  upright^  with  lew  lateral  branches, 
except  near  the  top.  Growing  singly,  however, 
they  branch  oii^  into  a  broad  spreading  tree,  and 
have  certmnly  a  more  picturesque  appearance 
than  when  in  the  other  positbn. 

With  the  exception  of  oedar  and  larch,  in 
req^ect  of  toMghneas  and  durability,  Scotch  fir 
produces  better  timber  than  any  of  the  pines. 
It  is  good,  too,  almost  in  proportion  to  the  slow- 
ness of  its  growth.  When  it  is  cut  directly  to 
the  centre,  or  right  across  the  grain,  as  for  breasts 
of  violins,  and  the  sounding-boards  of  other 
musical  instruments,  it  is  very  beautiful,  the 
little  stripes  formed  by  the  annual  layers  being 
small  and  delicate,  and  in  perfectly  straight  lines. 
This  pine  very  often,  though  not  in  trees  com- 
pletely matured,  contains  sap-wood  next  the 
bark;  and  toward  the  pith  it  is  a  little  spongy. 
The  beet  part  is  that  nearest  the  root;  and  the 
roots  themselves  ara  excellent  for  any  purpose 
that  their  size  and  shape  will  answer.  It  has 
been  mentioned,  that  the  best  pine  timber  is 
that  grown  in  cold  situations;  it  is  also  best  on 
light  soils,  and  when  planted  by  nature.  On 
strong  clay  it  will  not  thrive,  and  the  timber  is 
worth  little;  and  on  rich  loams,  Uiough  it  grows 
rapidly,  the  timber  is  of  inferior  quality,  and 
contains  a  great  deal  of  sap  wood.  At  what 
time  the  sap-wood  changes  to  durable  wood  has 
not  been  determined  by  very  accurate  observa- 
tion; although  most  writero  on  vegetable  physi- 
ology conceive  that  the  ligneous  matter  is 
deposited  in  the  second  year.  This,  however, 
depends  on  circumstance;  sometimes  the  albur- 
num remains  soft  for  fom*  or  five  years. 


Pines,  and  e^>ecially  the  Scotch  pine,  occur  h 
much  mora  extensive  forests,  and  with  a  hi 
less  admixtura  of  other  trees,  than  any  other 
genus  whatever.  Immense  districts  in  North 
America  are  covered  with  them;  and  so  sre  the 
mountains  of  Swedoi  and  Norway,  and  the 
sandy  tracts  near  the  Baltic  In  Poland  abo, 
upon  each  side  of  the  river  Memel,  thej  grow 
in  great  abundanoe,  and  Memel  fir  is  imported 
into  this  country  in  large  quantities. 

Though  the  pine  is  not  the  timber  that  w« 
last  meet  with  on  the  oonfin&  of  the  snow,  as 
we  ascend  high  mountains,  or  at  the  ts^  of 
vegetation  as  we  approadi  the  pole,  yet,  sto  a 
certain  elevation,  and  north  of  the  latitade  of 
about  66%  it  is  by  &r  the  most  abundant  timher, 
in  Europe,  in  America,  and  in  Asia.  From  the 
peculiar  nature  of  the  surfiice  in  Siberia,— the 
country  which  occupies  the  north  of  AioBr-tm 
the  intense  cold,  and  lo  wness  of  the  portion  next 
to  the  sea,  the  finiesta  in  that  part  of  the  worid 
are  not  veiy  extensive,  till  we  arrive  at  some 
distance  from  the  Arctic  ocean.  In  America, 
too,  thera  are  extensive  naked  tracts  between 
the  sea,  and  the  unexplored  country  to  the 
northward.  But^  from  the  sununit  of  the  ridge 
that  extends  from  the  dxieaiy  shores  of  Lsbndor 
westward,  across  the  country,  till  it  subsides  ia 
the  central  marshes  about  lake  Winnipe(vapd 
on  the  south  side  of  tile  vast  estuary  of  the  St 
Lawrance,  as  far  as  the  boundary  of  the  Uoited 
SUik^  the  land,  befora  it  began  to  be  ekaredbjr 
European  sutlers,  was  oovmd  by  one  immeaie 
fcnrest  of  pine;  and  much  of  the  clearing  has 
been  accomplished  by  burning,  or  othwwise 
destroying  the  trees.  On  the  south  side  of  the 
St  Lawrence,  the  forest  reached  down  to  the 
water  along  the  whole  shore,  and  upon  the  ishuods; 
and  advantf^  has  been  taken  of  this  to  send  a 
great  quantity  of  the  most  accessible  of  the 
timber  to  the  European  market,  and  to  distil 
into  tar  a  good  deal  of  that  which  was  not  lo 
accessible. 

The  pine  foresta  of  the  north  of  Europe  are, 
however,  the  most  valuable,  especially  on  aooount 
of  the  quality  of  their  timber.  Once  they 
abounded  over  the  greater  part  both  of  the  con- 
tinent and  the  isknds;  but  in  the  latter  situatioDs 
they  have  been  exhausted  somewhat  wantonly. 
Not  much  mora  than  a  century,  or  a  ccntniy 
and  a  half  ago,  thera  was  an  extensive  pine 
forest  in  the  north  of  Ireland,  in  that  elevated 
part  of  the  country  which  extends  through  the 
counties  of  Don^  and  Tyrone,  and  separates 
the  rivera  that  flow  to  the  sea  on  the  north,  from 
those  that  flow  south  and  east  to  Loughs  Earn 
and  Neagh.  Hardly  a  vestige  of  that  forest 
now  ramains,  nor  is  there  any  very  dear  account 
of  what  became  of  it. 

In  the  lowknds  and  rich  soils  of  ScotIan<^ 
there  perhaps  never  was  an  extensive  pine  forest; 
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bat  there  can  be  little  doubt  that  upon  the 
uplands  the  pine  was  once  as  general  as  it  now 
b  in  the  back  settlements  of  Upper  Canada.  Of 
these  forests  many  vestiges  still  remain.  The 
ftagmoit  which  lies  fiirthest  to  the  south-west, 
is  that  of  Rannochy  on  the  confines  of  the  shires 
of  Pterth,  Inverness,  and  Ai^le.  The  greater 
pst  of  that  forest  has,  however,  been  felled,  and 
the  timber  was  floated  down  Ihe  Tummel  and 
the  Taj,  for  a  distance  of  at  least  sixty  miles  to 
P^rth,froin  Rannoch.  The  roots  that  remain 
Ueschingon  the  surfece,  and  the  occasional  trees 
that  are  stiil  found  in  sheltered  ntuations,  or  in 
ntoatioiis  which  are  not  accessible,  afford  evi- 
denee  that  the  forest  once  extended  eastward 
not  only  to  the  remaining  woods  of  Mar,  at  the 
awntes  of  the  Dee  and  the  Don,  in  the  west  part 
of  Aberdeenshire,  but  to  the  shore  of  the  sea 
slong  that  bleak  ridge  in  the  northern  part  of 
tiie  coonty  of  Meams,  which  forms  the  southern 
bomidaiy  of  the  valley  of  the  Dee,  and  in  the 
▼eiy  extensive  peat  moss,  upon  which  pine  is 
tbe  sabmerged  timber  almost  exclusively  found. 
Further  to  the  north,  the  pine  forest  appears 
ones  to  have  reached  much  nearer  to  the  sea; 
tboa^  in  Uie  lowlands  of  the  shires  of  Aberdeen 
tad  Moray,  the  chief  evidence  of  it  now  is  in 
the  peat  mosses  or  bogs :  in  these,  however,  it  is 
*handant— so  much  so,  that  it  forms  an  article 
of  CQounerce,  not  only  in  the  villages  near  which 
it  isfimnd,  but  in  the  city  of  Aberdeen.  The 
>>pwood  is  altogether  gone;  and,  indeed,  the 
principal  remiuns  are  roots;  but  they  contain  a 
vast  quantity  of  resin  and  turpentine :  this  ren^ 
to  them  much  superior  to  any  other  wood  for 
^iodHng  fires;  and  in  the  country  districts  slips 
of  them  aie  used  as  a  substitute  for  candles. 

Along  the  shores  of  the  Moray  Firth,  no 
'^Rnaias  of  the  forest  are  found  above  ground, 
ot  the  slopes  of  the  mountains  that  are  nearest 
to  the  sea;  but  at  what  may  be  considered  as  the 
highest  Summit  of  the  Grampians,  amidst  the 
immense  mountains  of  Cairngorm,  Brae  Riach, 
wd  Ben-mhuic-dhu^  there  are  very  extensive 
forests  in  the  glema  or  valleys  of  the  rivers  that 
flow  northward  to  the  Spey.  The  estate  of 
Rothiemurchus,  in  that  part  ef  ScotLmd,  con- 
sists almost  exclusively  of  natural  pine  forests, 
la  places  where  it  can  be  removed,  the  timber  of 
^  forest  is  of  great  value,  and  forms  the  chief 
■ereniie  of  the  proprietor  of  the  estate.  The 
tnxbee  has, generally  speaking,  a  northern  aspect; 
and,  in  consequence  of  the  very  high  mountains 
wUdi  lie  to  the  south,  with  at  least  some  part 
of  thebr  summits  covered  with  perpetual  snow, 
the  climate  is  very  cold,  so  that  the  pine  of 
Hothiemurchus  is  fuU  of  turpentine,  and  is  of 
exeellrat  quality.  A  considerable  portion  of 
the  pine  which  is  in  the  most  luscessible  places 
bas  been  cut  down;  but,  differing  from  many 
^^  parts  of  Scotland,  a  succession  springs  up. 


and  that  forest  appears  to  have  still  the  power 
of  continuing  itself,  and  is,  perhaps,  the  only 
pine  forest  in  the  island  which  has  that  power. 

The  Rothiemurchus  pine  is  generally  floated 
down  the  river  Spey;  and  when  it  is  once  brought 
to  that  river,  the  passage  of  a  raft  is  a  matter  of 
little  difficulty  at  any  season.  In  times  of  drought 
there  is,  however,  a  good  deal  of  difficulty  in 
getting  the  timber  to  the  Spey;  and,  in  order  to 
accomplish  that  object,  the  workmen  collect  the 
trees  in  the  dell^  or  den,  build  up  a  temporary 
dam,  and  wait  the  coming  of  a  flood,  which,  in 
a  country  of  so  varied  surfitce,  is  of  firequent 
occurrence.  When  the  flood  comes,  and  the 
temporary  dam  is  full  of  water,  they  break  down 
the  dyke,  and  away  go  the  whole  contents, 
thundering  down  to  the  Spey.* 

On  the  hQls  to  the  northward  of  the  Spey, 
and  just  opposite  to  Rothiemurchus,  there  is  a 
good  deal  of  timber  on  the  banks  of  the  Dulnan; 
but  in  that  part  of  the  country  the  forest  is 
decreasing.  The  timber  there,  however,  is  of 
good  quality,  though,  perhaps,  not  altogether 
equal  to  that  of  Rothiemurchus. 

The  principal  rivers  by  which  timber  is  floated 
to  the  sea  from  the  remains  of  the  Sylva  Oale- 
dama^  or  Great  Scottish  Forest,  beside  the  Tay 
and  Spey,  as  has  been  mentioned,  and  the  Dee, 
by  which  the  timber  of  Mar  is  floated  to  Aber- 
deen, are  the  Ness  and  the  Beauly,  both  in  Inver- 
ness-shire. The  pines  on  the  Ness  are  to  a  con- 
siderable extent  exhausted;  and  the  trees  that 
are  now  found  in  the  remote  places  are,  when 
out,  thrown  into  the  small  rivers,  and  float  to 
Loch  Ness.  On  the  Beauly  the  forests  are  more 
extensive;  and  there  are  regular  saw  mills  about 
midway  between  the  forest  and  the  sea,  at  which 
the  trees  are  cut  into  scantlings.  To  the  mills 
the  trees  float  down  the  river;  and  at  one  place 
they  have  to  descend  a  cascade  of  at  least  forty 
feet  in  height.  This  they  sometimes  do  with 
so  much  violence,  that  they  are  split  to  threads. 
In  that  place,  too,  they  have  recourse  to  an  arti- 
ficial dam;  but  the  dam  is  made  of  the  trees 
themselves,  which  are  left  in  a  heap  till  the 
swelling  of  the  river  carries  them  away.  Pines 
have  not  been  found  in  Scotland  at  an  elevation 
of  more  than  1600  or  2000  feet;  and  at  even  less 
than  that,  they  are  very  stunted,  if  not  sheltered 
in  the  ravines. 

The  immense  Scandinavian  forest,  which  occu- 
pies the  slopes  of  the  mountains,  and  banks  of 
the  rivers  and  arms  of  the  sea,  in  all  the  central 
parts  of  Sweden  and  Norway,  is  one  of  the  most 
considerable  on  the  Continent.  This  forest  con- 
sists for  the  most  part  of  Scotch  fir  and  spruce, 
the  former  yielding  red  or  yellow  deal,  and  the 
latter  white.  In  very  numy  places,  both  on  the 
Swedish  and  the  Norwegian  side  of  the  moun- 
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tains,  these  forests  are  not  accessible;  and  they 
are  of  value  only  when  situated  near  the  banks 
of  a  lake,  an  arm  of  the  sea,  or  a  river. 

Dr  Clarke  giv««  the  following  account  of  the 
extent  of  the  pine  forests  on  the  Swedish  side 
of  the  Gulph  of  Bothnia : 

^'AtHelsinboi^ySome  fir  trees  of  an  astonishing 
length  were  conducted,  by  wheel-axes,  to  the 
water  side.  A  separate  vehicle  was  employed 
for  each  tree,  being  drawn  by  horses  which  were 
driven  by  women.  These  long,  white,  and  taper 
shafts  of  deal  timber,  divested  of  their  bark, 
afforded  the  first  specimens  of  the  produce  of 
those  boundless  forests  of  which  we  had  then 
formed  no  conception.  That  the  reader  may 
therefore  be  better  prepared  than  we  were  for 
the  tract  of  country  we  are  now  to  survey,  it 
may  be  proper  to  state,  in  the  way  of  anticipa- 
tion, that  if  he  cast  his  eyes  upon  the  map  of 
Sweden,  and  imagine  the  gulf  of  Bothnia  to  be 
surrounded  by  one  contiguoua  unbroken  forest, 
as  ancient  as  the  world,  consisting  principally 
of  pine  trees,  with  a  few  mingling  birch  and 
juniper  trees,  he  will  have  a  general  and  tolerably 
correct  notion  of  the  real  appearance  of  the 
country.  If  the  sovereigns  of  the  Europe  were 
to  be  designated  each  by  some  title  characteristic 
of  the  nature  of  their  dominions,  we  might  call 
the  Swedish  monarch  Lord  of  the  fVoods, 
because,  in  surveying  his  territories,  he  might 
travel  over  a  great  part  of  his  kingdom,  firom 
sun-rise  until  sun-set,  and  find  no  other  subjects 
than  the  trees  of  his  forests.  The  population  is 
everywhere  small,  because  the  whole  country  is 
covered  with  wood;  yet,  in  the  nonsense  that 
has  been  written  about  the  Northern  Atoe,  whose 
swarms  spread  such  consternation  in  the  second 
century  before  Christ,  it  has  been  usual  to  main- 
tain that  vast  armies  issued  from  this  land.  The 
only  region  with  which  Sweden  can  properly  be 
compared  is  North  America,  a  land  of  wood  and 
iron,  with  very  few  inhabitants,  *and  out  of 
whose  hills  thou  mayest  dig  brass;'  but,  like 
America,  it  is  also  as  to  society  in  a  state  of 
infimcy." 

Except  that  the  mountains  are  of  less  eleva- 
tion, and  that  the  climate  is  more  moist,  the 
eastern  side  of  the  gulph  of  Bothnia  does  not 
differ  much  from  the  western,  as  described  by 
Dr  Ckrke. 

The  coast  of  Norway  is  more  wild  than  that 
of  Sweden,  and  the  temperature  is  warmer  in 
the  same  latitude,  so  that  the  pine  forests  extend 
rather  farther  to  the  north.  Spruce  is  hardly 
found  within  the  Arctic  circle,  but  Scotch  fir 
continues  for  nearly  a  degree  more,  even  at  con- 
siderable heights;  and  beyond  that,  straggling 
trees  are  to  be  met  with  in  very  sheltered  places. 
The  summit  of  the  mountains  on  the  north  of 
the  gulph  of  Bothnia  may  be  taken  as  the  limit 
of  the  Scandinavian  pines,  as  from  thence  to 


North  Cape  there  is  nothing  to  be  met  with  Lat 
dwarf  birch. 

The  principal  rivers  by  which  the  pines  of  the 
Scandinavian  mountains  are  brought  to  the  sea, 
westward,  for  the  purposes  of  commerce,  are  the 
Gotha  in  Sweden,  and  the  Glomm  in  Norway. 

The  Gotha  issues  firom  the  large  lake  of  Wena, 
in  the  centre  of  the  southern  part  of  Sweden; 
and  the  lake  receives  many  streams  from  the 
mountains,  some  of  which  are  of  great  length, 
and  pass  through  forests  of  the  finest  pines.  By 
means  of  these  the  pine  trees  are  eanly  conreyed 
to  the  lake,  and  thence  by  the  Gotha  to  Gotten- 
buigh.  In  former  times,  the  timber  was  allowed 
to  float  down  the  cataract  of  TroUhstta,  by 
which  many  of  the  trees  were  spoiled,  as  there 
is  a  succession  of  falls,  and  some  of  them  as  lugh 
as  thirty  feet.  Saw-mills  are  now  erected  at 
TroUhaetta,  and  the  timber  is  conveyed  to  the 
river  farther  down,  by  a  canal.  The  timber  of 
the  south  of  Norway  is  brought  by  the  Glomm 
to  the  bay  of  Christiana,  where  a  great  qnantity 
is  exported.  Dr  Clarke  thus  describes  the  pro- 
cess of  sawing  timber  on  the  banks  of  the  Dal, 
westward  of  the  gulph  of  Bothnia;  and  we 
believe  it  does  not  vary  much  all  over  Scandin- 
avia: 

^^  Bet  ween  Meheda  and  £lfekarieby,abont  two 
English  miles  before  we  reached  the  latterphee, 
we  were  gratified  by  a  sight  of  some  cataracts 
of  the  Dal^  which  we  thought  fiir  superior  to 
those  of  TroUhaUa.  The  display  of  colounin 
the  roaring  torrent  was  exceedingly  fine;  mdiing 
with  a  headlong  force,  it  fell  in  many  dinctions, 
and  made  the  ground  tremble  with  its  impetu- 
osity. The  height  of  the  &11  is  not  forty  feet, 
but  the  whole  river  being  precipitated  among 
dark,  projecting  rocks,  gives  it  a  grand  efiect;  a 
swelling  surf  continues  foaming  all  the  way  to 
a  bridge,  where  another  cataract,  meeting  the 
raging  tide,  adds  greatly  to  its  fuiy.  Sndi  is 
the  commotion  excited,  that  a  white  mist,  rising 
above  the  fall,  and  over  the  banks  of  the  torrent, 
rendered  it  conspicuous  long  before  we  reached 
the  river.  Close  to  the  principal  cataract  stood 
a  sawing-miU,  worked  by  an  overshot  wheel, » 
situate  as  to  be  kept  in  motion  by  a  stream  of 
water  diverted  firom  its  channel  for  this  purpose 
The  remarkable  situation  of  the  sawing^mills, 
by  the  different  cataracts,  both  in  Sweden  and 
Norway,  are  among  the  most  extraordinary  sights 
a  traveller  meets  with.  The  mill  hwe  was  as 
rude  and  as  picturesque  an  object  as  it  is  possible 
to  imagine.  It  was  built  with  the  unplaned 
trunks  of  large  fir  trees,  as  if  brought  down  md 
heaped  together  by  the  force  of  the  river.  The 
saws  are  fixed  in  sets,  paralld  to  each  other;  m 
spaces  between  them  in  each  set  being  adapted 
to  the  intended  thickness  for  the  planks.  A 
whole  tree  is  thus  divided  hito  planks,  by  a 
simultaneous  operation,  in  the  same  time  that  a 
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Gi^e  plank  iroold  be  cut  bj  one  of  the  saws. 
We  found  that  ten  planks,  each  ten  feet  in  length, 
were  sawed  m  five  minutes,  one  set  of  saws 
working  through  two  feet  of  timber  in  a  single 
minote.  A  ladder,  sloping  from  the  mill  into 
the  midst  of  the  cataract,  rested  there  upon  a 
rock,  which  enabled  us  to  take  a  station  in  the 
midrt  of  the  roaring  waters.  On  all  sides  of  the 
eatanict,  close  to  its  fall,  and  high  above  it  and 
&r  below  it,  and  in  the  midst  of  the  turbulent 
flood,  tall  pines  waved  their  shadowy  branches, 
wet  with  the  rising  dews.  Some  of  these  trees 
were  actnaUy  thriving  upon  naked  rocks,  from 
winch  the  dashing  foam  of  the  torrent  was 
spmdmg  in  wide  sheets  of  spray." 

In  some  parts  of  Sweden  there  are  accidental 
firea^  and  the  pines  are  also  sometimes  burned, 
m  order  to  dear  the  soil  for  agriculture.  In  the 
aeoimt  of  his  journey  from  Stockholm,  north- 
ward, Dr  Clarke  says, "  As  we  proceeded  to  Ham- 
range,  we  passed  through  noble  avenues  of  trees, 
and  saw  some  fine  lakes  on  either  side  of  the 
rosd.  Some  of  the  forests  had  been  burned,  by 
which  the  land  was  cleared  for  cultivation.  The 
huning  of  a  forest  is  a  very  common  event  in 
this  country;  but  it  is  most  frequent  towards 
the  north  of  the  gulph  of  Bothnia.  Sometimes 
%  considerable  part  of  the  horizon  glares  with  a 
fieiy  redness,  owing  to  the  conflagration  of  a 
whole  district,  which,  for  many  leagues  in  extent, 
hasheen  rendered  a  prey  to  the  devouring  flames. 
The  cause  is  frequently  attributed  to  lightning; 
but  it  may  be  otherwise  explained;  and  we  shall 
hare  to  notice  some  remarkable  instances  of  these 
faw  in  the  sequel." 

Again,  Dr  Cla:rk  mentions  that  in  Lapland, 
heyond  Tomea,  **8ome  forests  were  on  fire  near 
the  rirer,  and  had  been  burning  for  a  considerable 
time.  Mr  Tipping  informed  us,  that  these  fires 
were  owing  to  the  carelessness  of  the  Laplanders 
snd  boatmen  on  the  rivers,  who,  using  the  boletus 
V»wriMf  (Grerman  tinder)  for  kindling  their 
tohseco  pipes,  sufier  it  to  &11  in  an  ignited  state 
among  the  dry  leaves  and  moss.  They  also  leave 
^ge  fires  burning  in  the  midst  of  the  woods, 
which  they  have  kindled  to  drive  away  the 
Mosquitoes  from  their  cattle  and  from  themselves; 
tlKwfore,  the  conflagration  of  a  forest,  however 
extensively  the  flames  may  rage,  is  easily  ex- 
plamed.  Yet  Linnieus,  with  all  his  knowledge 
of  the  country  and  customs  of  the  inhabitants, 
attributed  the  burning  of  the  forests  in  the  north 
of  Sweden  to  the  efiects  of  lightning.  During 
these  tremendous  fires,  the  bears,  wolves,  and 
foxes  are  driven  from  their  retreats,  and  make 
terrible  depredations  among  the  cattle.  A  bear, 
h«?ing  crossed  the  river,  about  a  fortnight  before 
^  arrived,  had  killed  in  one  night  ux  cows  and 
twelve  sheep,  the  property  of  a  farmer.  We 
»w  their  former  owner,  and  the  place  where  all 
this  slaughter  had  been  committed,  having  landed 


to  walk  by  the  side  of  the  river,  while  our  boat- 
men were  engaged  in  forcine  the  rapids.  The 
farmer  attributed  his  loss  to  the  burning  of  the 
opposite  forest,  which  had  compelled  the  bear  to 
pass  the  river  for  food." 

On  the  southern  shores  of  the  Baltic  there  are 
also  extensive  pine  forests.  These  are  chiefly 
situated  to  the  east  of  the  Vistula,  on  the  whole 
of  the  sandy  tract  that  lies  between  the  rich  com 
valley  of  that  river  and  the  flax  and  hemp  valley 
of  the  Dwina,  and  stretches  back  into  the  cen- 
tral parts  of  Russia.  The  soil  upon  which  this 
forest  grows  is  almost  wholly  sand,  and  the  sur- 
face is  in  consequence  comparatively  level,  nor 
does  any  of  it  lie  at  a  great  elevation  above  the 
sea.  The  river  Memel  is  the  principal  channel 
by  which  this  timber  is  conducted  to  the  sea, 
and  Memel  is  the  port  at  which  it  is  chiefly  dis- 
posed of.  Much  of  the  timber  of  Memel  is 
exported  in  logs  that  are  only  squared  by  the 
axe ;  and  masts  and  spars  of  Memel  timber  are 
much  esteemed.  In  the  hat^fs  or  low  lands  on 
those  shores  of  the  Baltic,  amber  is  found  in 
greater  abundance  than  in  any  other  part  of  the 
world ;  and  it  is  considered  that  it  may  be  the 
turpentine  of  decayed  pines  changed  by  the 
length  of  time  it  has  been  buried  in  the  earth. 

The  northern  slopes  of  the  Alps,  and  the  secon- 
dary mountains  in  the  south  of  Crermany,  abound 
in  pines;  and  the  Rhine  and  Danube  (the  prin- 
cipal upper  branches  of  the  latter  rise  in  the 
Alps)  are  well  adapted  for  conveying  the  timber 
to  the  lower  districts,  where  it  is  valuable.  The 
mode  of  conveying  the  timber  on  the  Rhine,  in 
immense  rafts,  is  very  curious.  The  foUowing 
account  of  these  rafts  is  by  the  author  of  "  An 
Autumn  near  the  Rhine :" — 

**  A  little  below  Andemach,  the  little  village 
of  Namedy  appears  on  the  left  bank,  under  a 
wooded  mountiun.  The  Rhine  here  forms  a 
little  bay,  where  the  pilots  are  accustomed  to 
unite  together  the  small  rafls  of  timber  floated 
down  the  tributary  rivers  into  the  Rhine,  and 
to  construct  enormous  floats,  which  are  navi- 
gated to  Dortrecht,  and  sold.  These  machines 
have  the  appearance  of  a  floating  village,  com- 
posed of  twelve  or  fifteen  little  wooden  huts,  on 
a  large  platform  of  oak  and  deal  timber.  They 
are  frequently  eight  or  nine  hundred  feet  long, 
and  sixty  or  seventy  in  breadth.  The  rowers 
and  workmen  sometimes  amount  to  seven  or 
eight  hundred,  superintended  by  pilots  and  a 
proprietor,  whose  habitation  is  superior  in  size 
and  elegance  to  the  rest.  The  raft  is  composed 
of  several  layers  of  trees,  placed  one  on  the  other, 
and  tied  together.  A  large  raft  draws  not  less 
than  ux  or  seven  feet  of  water.  Several  smaller 
ones  are  attached  to  it  by  way  of  protection, 
besides  a  string  of  boats,  loaded  with  anchors 
and  cables,  and  used  for  the  purpose  of  sounding 
the  river  and  going  on  shore.     The  domestic 
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economy  of  an  East  Indiaman  is  hardly  more 
complete.  Poultr]^  pigs,  and  other  animals,  are 
to  be  found  on  board,  and  several  butchers  are 
attached  to  the  suite.  A  well  supplied  boiler  i^ 
at  work  night  and  day  in  the  kitchen.  The  din- 
ner hour  is  announced  by  a  basket  st^ck  on  a 
pole,  at  which  signal  the  pilot  gives  the  word  of 
command,  and  the  workmen  run  from  all  quar- 
ters to  receive  their  messes.  The  consumption 
of  provisions  in  the  voyage  to  Holland  is  almost 
incredible,  sometimes  amounting  to  forty  or  fifty 
thousand  pounds  of  bread,  eighteen  or  twenty 
thousand  of  fresh,  besides  a  quantity  of  salted 
meat,  and  butter,  vegetables,  &c.,  in  proportion. 
The  expenses  are  so  great,  that  a  capital  of  three 
or  four  hundred  thousand  florins  (about  ^35,000) 
is  considered  necessary  to  undertake  a  raft. 
Their  navigation  is  a  matter  of  considerable  skill, 
owing  to  the  abrupt  windings,  the  rocks,  and 
shallows  of  the  river ;  and  some  years  ago  the 
secret  was  thought  to  be  monopolized  by  a  boat- 
man of  Rudesheim  and  his  son." 

These  rafts  are  not  of  modem  invention,  and 
are  not  confined  to  Europe.  Evelyn,  on  the 
authority  of  Le  Comte,  says,  that  the  timber 
merchants  of  China  transport  immense  trees  or 
floats,  upon  which  they  build  huts  and  little 
cottages,  where  they  live  with  their  families. 

The  folio winjr  passage  from  Planches  **  Descent 
of  the  Danube,"  gives  a  description  of  the  method 
of  floating  timber  on  a  branch  of  that  river;  and 
the  practice  appears  to  be  common  in  Germany : 

**  At  the  mouth  of  the  Erlaf  is  a  Rechen  or 
Grate,  where  the  wood  collects  that  is  floated 
down  this  stream  from  the  forests  in  the  neigh- 
bourhood of  Maria-ZeU,  in  the  Steyermark,  near 
which  it  takes  its  rise.  It  is  customary  in  Ger- 
many to  place  one  of  these  gratings  at  the  mouth 
of  any  tributary  stream,  or  in  the  bed  of  any 
river  where  a  line  of  demarcation  is  drawn  natu- 
rally or  artificially  between  two  kingdoms,  two 
provinces,  or  even  two  parishes;  so  that  the 
branches  and  trunks  of  trees  blown  down  by 
high  winds,  and  swept  away  by  inundations  into 
the  current,  should  not  be  carried  beyond  the 
frontiers,  or  boundaries,  of  the  state  or  property 
to  which  they  belong,  and  which  derives  from 
them  no  inconsiderable  portion  of  its  revenue. 

"The  timber,  also,  regularly  felled  by  the 
woodcutters  is  thrown  thus  carelessly  on  the 
mountain-streams  of  Germany,  and  floats  down 
to  the  Rechen  or  Grate,  where  it  is  afterwards 
collected  by  its  owners,  who  are  thus  saved  the 
trouble  and  expense  of  land  carriage ;  and  the 
drifting  property  is  protected  from  plunder  by 
the  severity  of  the  laws  relating  to  it." 

In  many  parts  even  of  Europe,  the  timber  of 
pine  forests  is  useless  for  purposes  of  commerce, 
from  their  inaccessible  situations,  and  the  conse- 
quent difficulty  of  transport.  The  rugged  flanks 
and  deep  g^orges  of  Mount  Pilatus,  in  Switzer- 


land, for  instance,  had  been  covered  with  impene- 
trable forests  for  many  centuries,  till  an  ente^ 
prizing  individual  conceived  the  daring  idea  of 
conveying  the  pines  from  the  top  of  the  moontain 
to  the  lake  of  Lucerne,  a  distance  of  nearly  nioe 
miles,  by  means  of  an  inclined  plane,  extending 
the  whole  distance.  This  extraordinary  contri- 
vance, which  was  completed  in  1812,  became  an 
object  of  wonder  to  all  Europe,  and  was  calkd 
the  Slide  of  Alpnach,  from  the  name  of  the  Com- 
mune in  which  it  was  situated.  The  Slide  was 
a  trough,  formed  of  25,000  pine  trees,  six  feet 
broad,  and  firom  three  to  six  feet  deep;  this  was 
kept  moist.  Its  length  was  44,000  English  feet 
It  had  to  be  conducted  in  an  nndeviating  line 
over  the  summits  of  rocks,  or  along  their  ades, 
or  under  ground,  or  over  deep  goiges,  where  it 
was  sustained  by  scaffoldings;  and  thus  innu- 
merable difficulties  presented  themselves  ui  its 
construction.*  The  perseverance  of  the  engineer, 
M.  Rupp,  overcame  all  obstacles ;  and  in  eighteen 
months  his  work  was  finished.  The  tie« 
descended  from  the  mountain  into  the  kke  with 
an  incredible  rapidity.  The  larger  pines,  which 
were  about  one  hundred  feet  long,  ran  through 
the  space  of  eight  miles  and  a  third  in  about  six 
minutes.  A  gentleman  who  saw  this  great  work 
states,  that  such  was  the  velocity  with  which  a 
tree  of  the  largest  size  passed  any  given  point, 
that  he  could  only  strike  it  once  with  a  stick  as 
it  rushed  by,  however  quickly  he  attempted  to 
repeat  the  blow.  The  markets  of  the  Baltic 
being  opened  by  the  peace,  the  speculation  was 
abandoned  as  unprofitable ;  and  the  Slide  of 
Alpnach  fell  into  ruin. 

All  the  species  of  the  pine,  fir,  and  larch  femi- 
Ues,  with  the  exception  of  one  or  two,  as  yet 
rare  in  this  country,  are  raised  from  seeds.  The 
cones  are  gathered  in  the  winter  season,  and 
exposed  to  the  sun,  or  to  a  gentle  heat  on  a  Idln, 
in  order  to  facilitate  the  separation  of  the  seeds. 
The  cones  of  the  cedar  should  be  kept  for  a  year 
at  least  after  they  are  taken  fit)m  the  tree,  before 
the  seed  be  attempted  to  be  taken  out.  This  is 
necessary  on  account  of  the  soft  nature  of  the 
seeds,  and  the  great  quantity  of  resinous  matter 
which  the  cones  contain  when  growings  and 
which  is  dischai^ged  by  keeping.  Cedar  cones 
are  generally  imported  from  the  Levant,  and  the 
seeds  retain  their  vegetative  powers  for  many 
years.  The  cones  of  the  Scotch  pine,  spruce,  and 
larch,  are  the  principal  kinds  which  are  opened 
by  kihi  heat.  The  cones  of  the  Weymouth 
pine,  silver  fir,  and  balm  of  Gilead  fir,  give  out 
their  seeds  with  very  little  trouble.  April  is 
the  best  season  for  sowing  all  the  queries.  The 
soil  should  be  soft  and  rich,  well  meUowed  by 
the  preceding  winter's  frost  and  snow,  carefully 
dried,  and  raked  as  finely  as  possible.  The  rarer 
sorts  are  generally  sown  in  pots;  but  the  mow 
common  in  beds.     The  seed  of  the  Scotch  pin« 
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aad  pinaster  require  a  coTering  of  half  an  inch 
in  depth,  those  of  the  Weymouth  pine  three 
quarters  of  an  inch,  and  those  of  the  stiMie  pine 
an  tneh  and  a  quarter.  The  cedar  is  generally 
sown  in  broad  pots,  or  boxes  of  light  sandy  loam, 
and  eorered  half  an  inch.  The  seeds  of  the 
larch  require  a  covering  of  only  a  quarter  of  an 
inch,  those  of  the  spruce  fir  an  inch,  those  of  the 
slTer  fir  and  balm  of  Gilead,  from  a  half  to  three 
quarters  of  an  inch.  The  seeds  of  the  American 
spruce  fir  are  smaller  than  any  of  the  preceding, 
md  thefefore  require  a  lighter  covering.  The 
stricteat  attention  is  required,  both  as  to  quality 
of  sofl  and  thickness  of  covering  the  seed,  for 
though  resinous  trees  are  extremely  hardy  when 
grown  up,  yet  they  are  all  very  tender  in  in^cy. 
The  pine,  fir,  and  larch  families,  benefit  less 
by  transplanting  in  the  nursery  than  the  non- 
treea;  and  in  general,  when  circum- 
( admit,  the  better  plan  is  to  remove  them 
it  once  from  the  seed-bed,  at  two  years  old,  to 
where  they  are  finally  to  remain.  The  more 
ddicate  ^>eciefl^  including  the  cedar  and  most  of 
the  pines,  are  best  tran^lantad  into  pots,  unless 
they -can  be  placed  at  once  where  they  are  to 
renahu  The  more  common  pines  and  firs  are 
tnaoplanted,  at  two  years  of  age,  into  nursery 
he^  about  the  middle  of  April,  ^r  all  the  tribes, 
«^Doepiing  the  larch,  which,  being  deciduous, 
flhoidd  be  transplanted  in  February.  No  descrip- 
tion of  tree  plants  repeive  so  mudi  injury  as  this 
tribe  from  the  loss  of  roots,  fit>m  the  roots  being 
exposed  to  the  air,  by  being  kept  long  out  of 
the  soil,  or  from  compression,  and  exclusion  of 
iir  and  moisture,  by  being  kept  in  close  bundles 
or  thick  layers.  They  should,  therefore,  be 
finally  planted  as  soon  as  possible  after  removal 
from  the  nursery,  and,  indeed,  wherever  it  is 
pfsetioable,  no  more  should  be  taken  up  in  one 
day  than  can  be  planted  that  day  or  the  next. 
Nor  are  any  plants  more  easily  deprived  of  the 
vital  principle  by  pairing  and  carriage,  either  by 
sea  or  land,  though,  being  all  evergreens,  except- 
ii^  the  larch,  they  do  not  readily  show  it.  This 
&et,  says  Loudon,  has  been  stated  to  us  by  expe- 
rieneed  planters  in  Wales  and  different  parts  of 
Eo^and  as  the  reason  why  so  few  trees  are 
finally  produced  from  the  immense  numbers  of 
Seotefa  pine  and  larch  fir  annually  sent  to  the 
sooth  by  the  Scotch  nurserymen. 

The  Scotch  pine  being  the  hardiest  of  all  the 
•OTta,  and  affording  the  most  useful  wood,  is  of 
oooite  the  most  desirable  for  all  rocky,  sandy, 
snd  otherwise  bairen  soils.  The  young  trees  are 
genefally  planted  about  four  feet  apart,  and  irre- 
galariy,  not  in  rows.  They  are  planted  by  tak- 
ing up  a  tur^  digging  out  two  or  three  spadefuls 
of  ear^  and  then  depositing  the  plant  along 
^>rith  the  earth  and  the  turf;  or  they  may  be 
planted,  according  to  other  directions,  simply  by 
a  dibble  hole  in  the  8oil>    After  planting,  the 


only  care  necessary  for  several  years  is  protection 
from  cattle  and  hares,  rabbits,  and  other  vermin. 
In  about  five  or  six  years  the  process  of  pruning 
is  to  be  gradually  commenced,  in  order  that  the 
branches  may  not  too  much  interfere  with  each 
other.  In  about  fourteen  years  from  the  date  of 
planting,  thinning  out  trees  where  they  are  too 
thick  will  now  be  proper;  but  as  the  upright 
growth  of  these  trees  renders  their  wood  the 
more  valuable,  they  should  be  left  pretty  close 
together,  by  which  they  will  grow  up  tall.  I 
have  seen,  says  Miller,  some  of  these  trees  grow- 
ing whose  naked  stems  have  been  more  than 
seventy  feet  high,  and  as  straight  as  a  walking- 
cane;  and  from  one  of  these  ti*ees  there  were  as 
many  boards  sawed  as  laid  the  floor  of  a  room 
nearly  twenty  feet  square.  If  these  trees,  he 
adds,  are  left  eight  feet  asunder  each  way,  it  will 
be  sufiicient  room  for  their  growth ;  therefore,  if 
at  first  thinning  a  fourth  part  of  the  trees  are 
taken  away,  the  others  may  stand  twelve  or 
fourteen  years  longer,  by  which  time  they  will 
be  of  a  size  for  making  ladders  and  standards  for 
scaffolding,  and  many  other  useful  purposes,  so 
as  to  yield  a  remunerating  sum  for  the  original 
expense  and  rent  of  the  hmd.  In  order  to  secure 
these  advantages,  it  is  necessary  that  the  soil 
should  be  properly  chosen;  for  there  are  instances 
in  which,  during  thirty  years,  the  average 
increase  of  the  trees  in  height  has  hardly  been 
an  inch,  while,  in  situations  not  particularly 
unfavourable,  it  might  not  be  much  less  than 
thirty  feet.  It  is  fortunate,  however,  that  those 
places  which  do  not  agree  with  the  common  pine 
are  generally  well  adapted  for  the  larch ;  so  that 
if  the  planter  finds  his  pines  will  not  thrive, 
which  he  can  soon  do  by  observing  the  tur- 
pentine exuding  through  the  leaves  and  buds, 
and  covering  them  like  hoar  frt>8t,  he  ought 
Inmiediately  to  root  them  out,  and  replace  them 
with  larches.  In  like  manner,  when  the  larch 
exhibits  this  appearance  on  the  leaves,  and  espe- 
cially on  the  branches,  it  will  never  come  to 
maturity.  Care  must  be  taken,  however,  not  to 
mistake  the  pollen  for  this  disease.  The  pollen 
appears  only  when  the  male  flowers  are  in  bloom; 
it  has  a  tinge  of  yellow,  and  it  seldom  adheres  to 
the  leaves,  and  never  to  the  branches;  whereas, 
the  turpentine  is  white  and  efflorescent,  adheres 
to  the  twigs  and  leaves,  and  cannot  be  shaken  off 
without  difliculty. 

An  evidence  of  the  advantages  resulting  from 
the  cultivation  of  pines  may  be  adduced  from 
a  portion  of  CuUoden  Muir,  near  to  the  spot 
where  the  battle  was  fought  in  1746.  It  slopes 
to  the  north-east,  and  is  exposed  to  the  cold  blasts 
of  the  Moray  Firth.  The  subsoil  is  a  deep  bed 
of  clay  and  sand  gravel ;  and  the  surface,  where 
not  planted,  very  barren,  with  not  more  than  an 
inch  of  mould,  and  that  of  the  very  worst  quality 
A  portion  was  enclosed  and  planted,  about  movent 
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years  ago,  by  tlie  celebrated  Lord  President 
Forbes.  The  successive  thinnings  had  more  than 
repaid  the  enclosing  and  planting ;  and  when  the 
timber  was  cut  down,  about  twenty  years  since, 
it  yielded  several  times  as  much  rent  per  acre, 
for  every  year  it  had  stood,  as  the  unplanted  part 
of  the  muir  let  at  the  time  when  it  was  cut  down. 

Large  plantations  of  pines  have  been  made  in 
England  during  the  last  thirty  years ;  and  thus 
some  of  our  barren  lands,  which  were  formerly 
utterly  worthless,  have  become  valuable  additions 
to  the  national  wealth.  Sometimes  these  plan- 
tations have  been  formed  without  due  investiga- 
tion; and  through  this,  some  species  of  fir,  which 
are  useless  except  for  fiiel,  have  been  raised  in 
laige  quantities.  On  the  other  hand,  the  pro- 
perties of  the  several  species  have  been  accurately 
studied  by  some  planters;  and  experiments,  upon 
a  large  scale,  have  been  made  to  determine  the 
relative  value  of  the  various  sorts.  At  Dropmore, 
in  Buckinghamshire,  a  place  which,  thirty  years 
ago,  was  a  most  desolate  and  barren  heath,  Lord 
Grenville  has  formed  the  most  valuable  fir  plan- 
tations ;  and  he  has  established  a  garden  of  the 
genus  pinusy  in  which  he  has  collected  almost 
every  known  species  fix)m  all  quarters  of  the 
globe.  The  late  Bishop  Heber,  who  was  hon- 
oured with  the  friendship  of  that  justly  venerated 
nobleman,  had  a  commission  from  him  to  search 
out  any  new  species  of  the  pines  of  India;  and 
the  following  extract  of  a  letter  fix)m  this  ami- 
able prelate,  addressed  to  his  Lordship,  giving  an 
account  of  the  pines  of  the  Himalaya  mountains, 
will  show  the  solicitude  with  which  he  dis- 
charged his  trust : — 

"  A  visit  which  I  paid  to  those  glorious  moun- 
tains, in  November  and  December  last,  was 
unfortunately  too  much  limited  by  the  short  time 
at  my  disposal,  and  by  the  advanced  season,  to 
admit  of  my  penetrating  far  into  their  recesses; 
nor  am  I  so  fortunate  as  to  be  able  to  examine 
their  productions  with  the  eye  of  a  botanist.  But 
though  the  woods  are  very  noble,  and  the  general 
scenery  possesses  a  degree  of  magnificence  such 
as  I  had  never  before  either  seen  or  (I  may  say) 
imagined,  the  species  of  pine  which  I  was  able 
to  distinguish  were  not  numerous.  The  most 
common  is  a  tall  and  stately,  but  brittle,  fir,  in 
its  general  character  not  unlike  the  Scottish,  but 
with  a  more  branching  head,  which,  in  some 
d^;ree,  resembles  that  of  the  Italian  pine.  An- 
other, and  of  less  frequent  occurrence,  is  a  splen- 
did tree,  with  gigantic  arms  and  dark  narrow 
leaves,  which  is  accounted  sacred,  and  chiefly 
seen  in  the  neighbourhood  of  ancient  Hindoo 
temples,  and  which  struck  my  unscientific  eye 
as  very  nearly  resembling  the  cedar  of  Lebanon. 
But  these  I  found  flourishing  at  near  nine  thou- 
sand feet  above  the  level  of  the  sea,  and  where 
the  firofrt  was  as  severe  at  night  as  is  usually  met 
with  at  the  same  season   in   England.       But 


between  this,  which  was  the  greatest  hdght  that 
I  climbed,  and  the  limit  of  perpetual  snow,  there 
is  doubtless  ample  space  for  many  other  species 
of  plants,  to  some  of  which  a  Dmproore  winter 
must  be  a  season  of  vernal  mildness." 

The  pines  of  the  Himalaya  mountains  were 
found  at  the  height  of  nine  thousand  feet  shore 
the  level  of  the  sea.  The  elevation  at  whidi  the 
pine  grows  in  tropical  countries  b  veiy  remaik- 
able.  Humboldt  describes  the  third  zone  of  the 
Peak  of  Tenerifle,  the  region  of  firs,  as  at  nine 
liundred  toises  of  absolute  height  (about  five 
thousand  seven  hundred  and  sixty  feet);  and  he 
says  that,  in  the  Cordilleras  of  New  Sp«n,  under 
the  torrid  zone,  the  Mexican  pines  r^ch  as  high 
as  two  thousand  toises  (about  twelve  thousand 
eight  hundred  feet). 

The  other  European  species  of  the  pine  are: 
The  Corsican  (p.  laricio)^  which  is  nearly  anied 
in  its  cluaacter  to  the  Scotch  pine,  but  is  a  much 
handsomer  and  finer  tree.  Professor  Tbooin 
considers  it  equally  hardy  with  the  Scotch  pine; 
its  wood  is  more  weighty  and  resinous,  and  con- 
sequently more  compact,  stronger,  and  more 
flexible.  It  grows  wild  on  the  summits  of  the 
highest  mountains  of  Corsica.  The  dwUr  phi 
(p.  pinaster  J  f  is  a  grand  and  picturesque  tree; 
and  is  a  great  favourite  with  the  Roman  and 
Florentine  painters.  The  timber  is  of  leas  Talae 
than  that  of  the  others :  in  Switzerland,  it  is  cot 
into  shingles  for  roofing  houses,  &c  As  an  wna- 
mental  tree  it  is  well  deserving  of  culture,  hat 
not  for  its  timber.  The  stone  pine  (p.  pi^a), 
is  very  common  in  the  south  of  Italy.  At 
Ravenna  there  is  an  extensive  forest  of  this 
species,  and  they  are  commonly  planted  anmsd 
the  viUas,  and  in  the  gardens  at  Rome  and 
Florence.  The  seeds  of  this  and  the  duster  pine 
are  eaten  throughout  Italy,  both  by  the  poor  and 
rich.  They  are  as  sweet  as  ahnondaiy  but  partake 
slightly  of  a  turpentine  flavour.  The  wood  is 
not  so  resinous  as  that  of  most  of  the  other 
species;  and  the  tree  can  only  be  considered  as 
valuable  for  its  effect  in  the  landscape.  The 
Siberian  pine  (p.  cemhrajy  the  Umnenbaum  of 
Byron's  Childe  Harold,  and  the  aphemoM  pine 
of  Harte,  grows  higher  up  the  Alps  than  c^ 
pines;  and  is  even  found  at  elevations  inhere  the 
larch  will  not  grow.  The  wood  is  very  soft,  and 
having  scarcely  any  grain,  is  very  fit  for  the 
carver.  The  peasants  of  the  Tyrol,  where  this 
tree  abounds,  make  various  sorts  of  carved  woifc 
with  the  wood,  which  they  dispose  of  in  Switxer- 
land  among  the  common  people,  who  are  fond  of 
the  resinous  smell  which  it  erfiales.  The  Cbwrf 
pine  (p.  canariensis),  grows  in  the  high  monn- 
tains  of  the  Canary  islands,  at  an  elevation  corres- 
ponding to  the  coldest  parts  of  Scotland.  The 
wood  is  resinous,  highly  inflammable,  and  is  well 
adapted  for  building  material,  as  it  lasts  for  ages. 

Of  American  s^cfts  of  the  pine,  Blichaux 
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emimentes  ten;  a  few  of  the  most  valuable  of 
whkh  we  shall  describe. 

The  Bed  Pine  (p.  rvbrajy  sometimes  called 
the  Norway  pine,  is  found  in  Canada,  Noya 
Sootia,  and  the  northern  parts  of  the  States.  It 
oocnpies  small  tracts  of  a  few  hundred  acres, 
either  alone,  or  singled  with  the  white  pine.  It 
grows  in  drj  and  sandy  soils  to  the  height  of 
serenty  or  eighty  feet,  and  two  feet  in  diameter. 
It  18  chiefly  remarkable  for  the  uniform  size  of 
its  tnmk  for  two-  thirds  of  its  length.  The  bark 
is  of  a  dearer  red  than  that  of  the  other  species. 
The  oones  are  about  two  inches  long,  rounded  at 
the  base,  and  abruptly  pointed.  They  shed  their 
neda  the  first  year.  The  wood  has  a  fine  com- 
pact grain,  and  is  very  resinous;  it  is  frequently 
employed  in  naval  architecture,  and  affords  masts 
for  the  largest  ships.  It  is  exported  into  Britam 
from  the  district  of  Maine,  and  the  shores  of  lake 
CSuunpIain. 

The  Yellow  Pine  (p.  mitts).  This  tree  is 
videlydiffiised  in  North  America.  It  is  a  beau- 
tihil  and  symmetrical  tree,  the  branches  forming 
a  pyramid  at  the  summit.  It  rises  to  the  height  of 
fifty  and  sixty  feet,  having  a  thickness  of  about 
eighteen  inches :  the  leaves  are  rather  short,  of  a 
hight  green  colour,  and  imited  in  pairs.  The 
conea  are  oval,  armed  with  five  spines,  and  of 
Toy  small  size.  The  concentric  or  annual  circles 
of  the  wood,  are  six  times  as  numerous  in  a  given 
space,  aa  those  of  the  pitch  and  loblolly  pines: 
the  heart  is  fine  graincNd,  and  moderately  resinous, 
wluch  renders  the  wood  compact  without  great 
veight.  Long  experience  has  proved  its  excel- 
ieoee  and  durability;  and  it  is  universally  em- 
ployed in  the  countries  where  it  grows  as  a 
^"Mitic  wood,  as  well  as  extensively  imported 
to  Britain  and  the  West  India  islands. 

The  Long-leaved   Pine    (p.  yj^ 

^ftiMuJy  is  also  known  as  the 
J^w  pitch,  broom,  and  Georgia 
phie.    It  is  first  seen  near  Nor- 
folk in  Virginia,  where  the  pine  I 
InncQs  b^gin;    and  it  extends 
OTer  the  lower  part  of  the  Caro- 
luu^and  the  states  of  Georgia 
•nd    Florida^   occupying    dry 
»Bdy  soils.    Its  mean  stature  is 
•kont  sixty  feet,  with  a  uniform 
^Mnieter  of  eighteen  inches  for 
two-thirds  of  its  stem.      The 
Ittrea  are  a  foot  long,  of  a  beauti- 
fid  brilliant  green.    The  cones 
vealao  very  large,  being  seven  to 
«ight  inches  long,  and  four  inches 
thick  when  open.      They  are      Coneof  Long- 
•naed  with  retorted  spines;  the       ^^^•^  ^*°'- 
weda  are  in  general  very  abundant;  the  kernel 
i*  of  an  agreeable   taste,  and   is  voraciously 
*■*«  by  wild  turkeys,  squirrels,  and  the  swine 
that  live  almost  wholly  in  the  woods.    In  some 


unfruitful  years,  however,  whole  forests  of  hun- 
dreds of  miles  will  not  yield  a  single  cone.  The 
wood  is  compact^  fine  grained,  durable,  and 
susceptible  of  receiving  a  fine  polish,  advan-  ' 
tages  which  give  it  a  preference  over  every  other 
species.  These  qualities,  however,  are  much 
influenced  and  modified  by  the  nature  of  the 
soiL  It  is  extensively  used  in  the  States  where 
it  grows  for  all  domestic  purposes;  and  in  naval 
architecture  is  reckoned  superior  to  all  the  other 
pines.  Sometimes  the  wood  is  of  a  reddish  hue, 
when  it  is  considered  of  superior  quality.  In 
England  and  the  West  Indies,  it  sells  for  thirty 
per  cent,  more  than  other  pine  woods.  It  is  from 
this  tree  also  that  the  principal  supply  of  pitch, 
resin,  and  turpentine,  is  obtained;  while  the 
pine  baixens  being  of  vast  extent^  afford  an 
abundant  supply  of  these  materials,  both  for  home 
oonsumpt  and  exportation. 

To  obtain  the  turpentine,  which  begins  to  flow 
about  the  middle  of  March,  and  increases  in  the 
warm  months  of  July  and  August,  boxes^  or 
hollows,  are  formed  in  the  base  of  the  pines, 
about  three  or  four  inches  from  the  ground, 
generally  on  the  south  side.  These  boxes  will 
contain  about  three  pints  of  fluid;  but  they  are 
made  in  proportion  to  the  size  of  the  trunk,  of 
which  they  generally  occupy  about  one-fourth  of 
the  diameter.  On  large  trees,  two,  and  sometimes 
four  such  boxes,  are  made  on  opposite  sides.  The 
ground  is  carefdUy  raked  and  cleared  of  all  brush 
wood  around  the  trees,  to  prevent  accidents  from 
fire  communicating  with  the  boxes.  On  eacli 
side  of  this  hollow  two  nokhe$  or  gutters  are 
made  in  the  tree,  to  conduct  the  sap  into  the  box 
or  cavity;  they  are  oblique,  and  about  three 
inches  long.  During  a  fortnight,  which  is 
employed  in  this  first  operation,  the  boxes  become 
filled,  when  the  contents  are  taken  out  and  con- 
veyed into  casks  by  wooden  ladles.  To  increase 
the  product,  the  upper  edge  of  the  box  is  newly 
chipped  once  a  week,  the  bark,  and  a  portion  of 
the  alburnum  being  renewed  to  the  depth  of  four 
concentric  circles.  The  boxes  fill  every  three 
weeks;  and  the  turpentine  thus  procured  is  of 
the  purest  quality.  A  tree  continues  thus  to 
yield  turpentine  for  five  or  six  years;  but  the 
quantity  is  greatest  in  dry  and  warm  years,  and 
least  in  cold  and  wet.  It  is  calculated  that  260 
boxes  yield  a  barrel  of  S20  lbs.  of  turpentine. 
A  single  negro  can  attend  to  4,000  boxes. 

This  substance  contains  resin,  and  the  pure  oil 
or  spirit  of  turpentine,  which  ktter  is  obtained 
by  distillation  in  retorts. 

All  the  tar  of  the  southern  States  is  made 
from  dead  wood  of  the  long-leaved  pine,  which 
has  fallen  by  accident,  and  from  the  summits  of 
trees  felled  for  timber.  To  obtain  this  tar,  a 
circular  mound  of  earth  is  raised  with  a  ditch 
around  the  base;  in  the  centre  of  this  earthen 
mound  is  a  hole  communicating  with  the 
S  If 
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ditch,  the  whole  is  coated  with  clay,  and  heaten 
hard;  on  this  are  piled  the  cut  branches  and 
pieces  of  wood  dirested  of  their  bark.  The 
wood  is  piled  up  so  as  to  form  a  truncated  and 
inverted  cone;  the  whole  is  then  strewed  with 
pine  leaves,  and  covered  with  earth,  a  few  holes 
being  left  for  air.  Fire  is  communicated  to  the 
top,  and  a  gradual  and  confined  combustion  is 
produced  downwards  to  the  base.  As  the  tar 
flows  into  the  ditch,  it  is  emptied  out  into  casks 
ready  for  receiving  it. 

The  Ajnerican  tar  is  reckoned  inferior  to  that 
of  the  north  of  Europe,  probably  from  using 
dead  wood,  and  less  care  being  employed  in  its 
manufacture. 

Dr  Clarke  thus  describes  the  method  of  distil- 
ling tar  in  the  gulph  of  Bothnia:  ''The  process 
by  which  the  tar  is  obtained  is  very  simple:  and 
as  we  often  witnessed  it,  we  shall  now  describe 
it,  from  a  tar-work  which  we  halted  to  inspect 
upon  the  spot.  The  situation  most  fovourable 
for  this  process  is  in  a  forest  near  to  a  marsh  or 
bog;  because  the  roots  of  the  fir,  frt>m  which  tar 
is  principally  extracted,  are  always  the  most 
productive  in  such  places.  A  conical  cavity  is 
then  made  in  the  ground  (generally  in  the  side 
of  a  bank  or  sloping  hill);  and  the  roots  of  the 
fir,  together  with  logs  or  billets  of  the  same, 
being  neatly  trussed  into  a  stack  of  the  same 
conical  shape,  are  let  into  this  cavity.  The  whole 
is  then  covered  with  turf,  to  prevent  the  volatile 
parts  from  being  dissipated,  which,  by  means  of 
a  heavy  wooden  mallet,  and  a  wooden  stamper, 
worked  separately  by  two  men,  is  beaten  down 
and  rendered  as  firm  as  possible  above  the  wood. 
The  stack  of  billets  is  then  kindled,  and  a  slow 
combustion  of  the  fir  takes  place,  without  flame, 
as  in  making  charcoal.  During  this  combustion, 
the  tar  exudes;  and  a  cast-iron  pan  being  at  tha 
bottom  of  the  funnel,  with  a  spout,  which  pro- 
jects through  the  side  of  the  bank,  barrels  are 
placed  beneath  this  spout^  to  collect  the  fluid  as 
it  comes  away.  As  fast  as  the  barrels  are  filled, 
tliey  are  bunged  and  ready  for  immediate  expor- 
tation. From  this  description,  it  will  be  evident 
that  the  mode  of  obtaining  tar  is  by  a  kind  of 
distillation  perdeicrnmun;  the  turpentine,  melted 
by  fire,  mixing  with  the  sap  and  juices  of  the 
fir,  while  the  wood  itself  becoming  charred,  is 
converted  into  charcoal.  The  most  curious  part 
of  the  story  b,  that  this  simple  method  of 
extracting  tar  b  precisely  that  which  b  described 
by  Theophrastus  and  Dioscorides;  and  there  is 
not  the  smallest  difll^rence  between  a  tar-work 
in  the  forests  of  Westro-Bothnia,  and  those  of 
ancient  Greece.  The  Greeks  make  stacks  of 
pine;  and,  having  covered  them  with  turf,  they 
were  suffered  to  bum  in  the  same  smothered 
manner;  while  the  tar,  melting,  fell  to  the  bottom 
of  the  stack,  and  ran  out  by  a  small  channel  cut 
for  the  purpose." 


171. 


The  Pitch  Pine  (p,  rigida),  b  common 
throughout  the  United  States,  but  b  most  abmi- 
dant  on  the  Atlantic  coast  It  b  a  very  br&ndiy 
tree,  and  the  wood  b  consequently  knotty.  It 
b  very  resinous,  and  afibrds  a  large  quantity  of 
pitch.  The  bark  b  thick,  of  a  dark  ooloiir,and 
deeply  furrowed.  The  concentric  circles  of  the 
wood  are  fiu*  asunder;  and  three-fourths  of  the 
larger  stocks  consist  of  sap.  On  high  ground 
and  light  gravelly  soils^  the  wood  b  heavy  and 
fiill  of  resin;  on  low  humid  soib  it  b  the  revene, 
and  unfit  for  use. 

The  WhUe  Pine  (p.  etrdms).    This  is  one  of 
the  most  valuable  and  interesting  species  of  pines, 
b  common  to  Canada  and  the  northern  parts  of 
the  United  Statqs,  and  has  its  distinctive  name 
from  the  perfect  whiteness  of  its  wood  when 
freshly  exposed.    The  leaves  are  five-fold,  fonr 
inches  in  length,  numerous,  slender,  and  of  a 
bluish  green.    The  cones  are  four  to  five  mches 
long,  and  composed  of  thin, 
smooth  scales,  rounded  at  the 
base.      It    grows  extensively 
between  the  paralleb  of  43°  and 
47°  in  almost  all  varietiea  of  soil; 
but  attains  its  greatest  dimen- 
sions in  the  upper  part  of  New 
Hampshire,  the  State  of  Ver- 
mont^  and  near  the  source  of  the 
St  Lawrence.    Thb  ancient  and 
I    majestic  inhabitant  of  the  North 
American  forests,  b  still  the 
loftiest  and  most  valuableof  their 
productions;  and  itssammitiB 
seen  at  an    immense  distance 
aspiring    towards   heaven,  ftr 
above  the  heads  of  the  surroond- 
cone^rwwte      j^g  trees.    The  trunk  b  simple 
for  two-thirds  or  tliree-fburths 
of  its  height;  and  the  limbs  are  short  and  verti- 
cellate,  or  dbposed  in  stages  one  above  the  other 
to  the  top  of  the  tree,  which  is  formed  by  Uiree 
or  four  upright  branches.    Thb  tree  b  the  fore- 
most in  taking  possession  of  barren  districts,  and 
the  most  hardy  in  resisting  the  impetuons  gales 
from  the  ocean.    On  young  stocks  not  exceeding 
forty  feet  in  height,  the  bark  of  the  trunk  and 
branches  b  smooth  and  polished;  as  the  tree 
advances  in  age  it  splits  and  becomes  ragged, 
but  does  not  fall  off'  m  scales  like  that  of  the 
other  pines.    The  trunk  also  tapers  and  lesssis 
from  the  base  to  the  summit,  more  than  thoee 
of  the  others  of  the  same  tribe.    The  wood  m 
soft,  light,  frefe  from  knots,  easily  wrought,  and 
very  durable  when  exposed  to  the  air  and  sun; 
on  theseaccounts  it  b  much  employed  in  domestic 
use,  a  great  proportion  of  the  houses  in  the 
northern  States  being  built  of  it 

It  b  abo  hugely  exported  to  Britain,  wh«« 
it  is  much  used  in  domestic  architecture.  The 
wood  b  not  resinous  enough  to  furnish  turpcn- 
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tine  ibr  oommefce:  nor  would  the  labour  of 
extractiog  it  be  eaey,  ainoe  it  occupies  exclusively 
tneto  of  only  afew  hundred  acres^ and  is  usually 
mixed  in  diflR»ent  proportions  with  the  leafy 
trees. 

The  vast  consumption  of  this  tree  for  domestic 
Qse,  asys  Mlchaux,  who  wrote  about  twenty 
yetnago,  and  for  exportation  to  the  West  Indies 
and  to  Europe,  renders  it  necessary  erery  year 
to  penetrate  fiurther  into  the  country,  and  inroads 
are  already  made  in  quest  of  this  species  only 
upon  forests  which  probably  will  not  be  cleared 
fat  cultiYation  in  twenty-five  or  thirty  years. 
The  persons  engaged  in  this  branch  of  industry 
SR  in  general  emigrants  from  New  Hampshire, 
led  by  a  roving  disposition,  and  a  desire  for 
amaaring  wealth.  In  summer,  they  unite  in 
anaU  companies,  and  traverse  these  vast  solitudes 
in  ereiy  direction  to  ascertdn  the  places  in  which 
the  pines  abound.  After  cutting  the  grass  and 
converting  it  into  hay,  for  the  nourishment  of 
the  cattle  to  be  employed  in  their  labour,  they 
rctom  home.  In  ^e  beginning  of  winter  they 
enter  thb  forest  agdn,  establish  themselves  in 
hnts  covered  with  the  bark  of  the  canoe  birch, 
or  iht  arbor  viUe;  and  though  the  cold  is  so 
intense,  that  the  mercury  sometimes  remains  for 
seTcial  weeks  from  40*»  to  46*  below  the  point 
of  congelation,  they  persevere  with  unabated 
wnage  in  their  work.  When  the  trees  are 
felled  they  cut  them  into  logs  from  fourteen  to 
eighteen  feet  long,  and  by  means  of  their  cattle, 
•r^iich  they  employ  with  great  dexterity,  drag 
them  to  the  river;  and  after  stamping  on  them 
a  mark  of  property,  roll  them  upon  its  frozen 
^^fifom.  At  the  breaking  up  of  the  ice  in  the 
spring,  they  float  down  with  the  current. 

About  120  miles  from  the  sea  the  timber  is 
collected,  and  each  party  forms  his  own  into 
'BftSjand  either  disposes  of  them  to  the  proprie- 
toFB  of  the  various  saw-miUs  on  the  banks  of 
the  river,  or  gets  them  formed  into  deals  on  his 
own  account. 

The  upper  part  of  Pennsylvania,  near  the 
**wce  of  the  Delaware  and  Susquehannah, 
^hich  is  mountainous  and  cold,  possesses  large 
forests  of  this  pine;  and  in  the  spring  the  timber 
is  floated  down  those  streams  for  the  internal 
consumption  of  the  state.  It  enters  into  the 
construction  of  houses,  both  in  the  country  and 
in  the  towns,  and  is  cut  into  planks  for  exporta- 
tion to  the  West  Indies. 

Boston  is  the  principal  emporium  for  this  wood 
in  the  northern  States. 

Besides  deals  for  constructing  the  doors  and 
other  parts  of  the  interior  of  their  houses  in 
'^n^ca,  the  white  pine  is  formed  into  what  are 
called  clap  boards  and  shingUs.  These  form  the 
exterior  coverings  of  the  houses.  These  wooden 
^naes  last  about  twelve  or  fifteen  years. 

^  great  quantity  of  fir  timber  is  annually 


imported  into  Great  Britain  from  our  Canadian 
possessions,  and  New  Brunswick.  Mr  McGregor 
gives  the  following  account  of  the  mode  of  pro- 
curing this  timber  in  the  ktter  place  :— 

**The  timber  trade,  which,  in  a  commercial  as 
well  as  political  point  of  view,  is  of  niore  impor- 
tance in  employing  our  ships  and  seamen,  than 
it  is  generally  considered  to  be,  employs  also  a 
vast  number  of  people  in  the  British  colonies, 
whose  manner  of  living,  owing  to  the  nature  of 
the  business  they  follow,  is  entirely  difl^erent 
from  that  of  the  other  inhabitants  of  North 
America. 

"Several  of  these  people  form  what  is  termed  a 
^lumbering  party,'  composed  of  persons  who 
are  all  either  hired  by  a  master  lumberer,  who 
pays  them  wages,  and  finds  them  in  provisions, 
or  of  individuals  who  enter  into  an  understanding 
with  each  other,  to  have  a  joint  interest  in  the 
proceeds  of  their  labour.  The  necessary  supplies 
of  provisions,  clothing,  &c.,are  generally  obtained 
from  the  merchants  on  credit,  in  consideration 
of  receiving  the  timber  which  the  lumberers  are 
to  bring  down  the  rivers  the  following  summer. 
The  stock  deemed  requisite  ioT?L  lumbering  party 
consists  of  axes,  a  cross-cut  saw,  cooking  utensils, 
a  cask  of  rum,  tobacco,  and  pipes,  a  sufficient 
quantity  of  biscuit,  pork,  beef,  and  fish;  peas 
and  pearl  barley  for  soup,  with  a  cask  of  molasses 
to  sweeten  a  decoction  usually  made  of  shrubs, 
or  of  the  tops  of  the  hemlock  tree,  and  taken  as 
tea.  Two  or  three  yokes  of  oxen,  with  suffi- 
cient hay  to  feed  them,  are  also  required  to  haul 
the  timber  out  of  the  woods. 

"When  thus  prepared,  these  people  proceed 
up  the  rivers,  with  the  provisions,  to  the  place 
fixed  on  for  their  winter  establishment;  which 
is  selected  as  near  a  stream  of  water,  and  in  the 
midst  of  as  much  pine  timber,  as  possible.  They 
commence  by  clearing  away  a  few  of  the  sur- 
rounding trees,  and  building  a  camp  of  round 
logs,  the  walls  of  which  are  seldom  more  than 
four  or  five  feet  high;  the  roof  is  covered  with 
birch  bark  or  boards.  A  pit  is  dug  under  the 
camp  to  preserve  any  thing  liable  to  injury  from 
the  frost.  The  fire  is  either  in  the  middle  or  at 
one  end;  the  smoke  goes  out  through  the  roof; 
hay,  straw,  or  fir  branches  are  spread  across  or 
along  the  whole  length  of  this  habitation,  on 
which  they  all  lie  down  together  at  night  to 
sleep,  with  their  feet  next  the  fire.  When  the 
fire  gets  low,  he  who  first  awakes,  or  feels  cold, 
springs  up,  and  throws  on  five  or  six  billets;  and 
in  this  way,  they  manage  to  have  a  lai^  fire  all 
night.  One  person  is  hired  as  cook,  whose  duty 
it  is  to  have  breakfast  ready  before  daylight;  at 
which  time  all  the  party  rise,  when  each  takes 
his  morning^  or  the  indispensable  dram  of  raw 
rum  inmiediately  before  breakfast.  This  meal 
consists  of  bread,  or  occasionally  potatoes,  with 
boiled  beef,  pork,  or  fish,  and  tea  sweetened  with 
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molasses;  dinner  is  usually  the  same,  with  pease- 
soup  in  place  of  tea;  and  the  supper  resembles 
breakfiist  These  men  are  enormous  eaters,  and 
they  also  drink  great  quantities  of  rum,  which 
they  scarcely  ever  dilute.  Immediately  after 
breakfast,  they  diyide  into  three  gangs:  one  of 
which  cuts  down  the  trees,  another  hews  them. 
And  the  third  is  employed  with  the  oxen  in 
hauling  the  timber,  either  to  one  general  road 
leading  to  the  banks  of  the  near^  stream,  or  at 
once  to  the  stream  itself;  fallen  trees  and  other 
impediments  in  the  way  of  the  oxen  are  cut 
away  with  an  axe. 

^The  whole  winter  is  thus  spent  in  unremitting 
labour:  the  snow coTers  the  ground  from  two  to 
three  feet  from  the  setting  in  of  winter  until 
April;  and,  in  the  middle  of  fir  forests,  often  till 
the  middle  of  May.  When  the  snow  b^na  to 
dissolve  in  April,  the  rirers  swell,  or,  according 
to  the  lumberer's  phrase,  the  >V«A«<«  come  down. 
At  this  time  all  the  timber  cut  during  winter  is 
thrown  into  the  water,  and  floated  down  until 
the  river  becomes  sufficiently  wide  to  make  the 
whole  into  one  or  more  rafts.  The  water  at  this 
period  is  exceedingly  cold;  yet  for  weeks  the 
lumberers  are  in  it  from  morning  till  night,  and 
it  is  seldom  less  than  a  month  and  a  hal^  from 
the  time  that  floating  the  timber  down  the 
streams  commences,  until  the  rafts  are  delivered 
to  the  merchants.  No  course  of  life  can  under- 
mine the  constitution  more  than  that  of  a  lum- 
berer and  raftsman^  The  T^ter  snow  and  frost, 
although  severe,  are  nothing  to  endure  in  com- 
parison to  the  extreme  coldness  of  the  snow 
water  of  the  freshets;  in  which  the  lumberer 
is,  day  after  day,  wet  up  to  the  middle,  and  often 
immersed  from  head  to  foot.  The  very  vitals 
are  thus  chilled  and  sapped;  and  the  intense  heat 
of  the  summer  sun,  a  transition  which  almost 
immediately  follows,  must  further  weaken  and 
reduce  the  whole  frame.  To  stimulate  the 
organs,  in  order  to  sustain  the  cold,  these  men 
swallow  immoderate  quantities  of  ardent  spirits, 
and  habits  of  drunkenness  are  the  usual  conse- 
quence. Their  moral  character,  with  few  excep- 
tions, is  dishonest  and  worthless.  I  believe  there 
are  few  people  in  the  world  on  whose  promises 
less  faith  can  be  placed  than  on  those  of  a  lum- 
berer. In  Canada,  where  they  are  longer  in 
bringing  down  their  rafts,  and  have  more  idle 
time,  their  character,  if  possible,  is  of  a  still  more 
shuffling  and  rascally  description.  Premature 
old  age,  and  shortness  of  days,  form  the  inevitable 
fate  of  a  lumberer.  Should  he  even  save  a  little 
money,  which  is  very  seldom  the  case,  and  be 
enabled  for  the  last  few  years  of  life  to  exist 
without  incessant  labour,  he  becomes  the  victim 
of  rheumatisms  and  all  tiie  miseries  of  a  broken 
constitution.  But,  notwithstanding  all  the  toils 
of  such  a  pursuit,  those  who  once  adopt  the  life 
of  a  lumberer  seem  fond  of  it.    They  are  in  a 


great  measure  as  independent,  in  their  own  way, 
as  the  Indians.  In  New  Brunswick,  and  parti- 
cularly in  Canada,  the  epithet  Uumberet'  is 
considered  synonymous  with  a  character  of  spend- 
thrift, and  villanous  and  vagabond  principle& 
After  selling  and  delivering  up  Uieir  rafts,  they 
pass  some  weeks  in  idle  indulgence:  driBkiiig, 
smoking,  and  dashing  off,  in  a  long  coat,  flashy 
waistcoat^  and  trowera,  Wellington  or  Hessian 
boots,  a  handkeichief  of  many  colours  round  the 
neck,  a  watch  with  a  long  tinsel  diain  and 
numberless  brass  8eals,aM<lafiiim^02{0.  Before 
winter  they  return  again  to  the  weod%  and 
resume  the  pursuits  of  the  preceding  year.  Some 
exceptions,  however,  I  have  known  to  4iMagene^ 
ally  true  ch^acier  of  hnnbereis.  Maiijr  yom^ 
men  of  steady  habits^  who  went  from  Prince 
Edward's  island,  and  other  places,  to  Mimnichi, 
for  the  express  purpose  of  making  mo^,  haye 
joined  the  lumbering  parties  &r  two  «r  three 
years,  and,  after  saving  their  earnings^  leturaed 
and  purchased  lands,  on  which  they  now  live 
very  comfortably." 

The  "lumberers"  of  New  Brunswick,  and 
those  who  cut  down  the  timber  of  the  woods  of 
the  United  States,  select  the  firs  of  proper  girth 
and  quality  with  especial  care.  It  is  stated  hy 
Mr  McGregor,  that  not  one  tree  in  ten  thousand 
is  fit  for  purposes  of  commerce.  These  tlmmings, 
therefore,  of  the  woods  of  North  America  do  not 
produce  the  destruction  of  timber  which  now 
forms  a  subject  of  complaint  in  that  ooontxy  of 
forest  trees.  The  indiscriminate  clearings  of  the 
agricultural  settiera,  and  tiie  conflagrati<«s  which 
occasionally  take  place,  are  the  causes  wluch,  in 
a  few  centuries,  may  render  North  America  no 
longer  an  exporting^  country  for  timber.  Some- 
times the  forests  are  injudiciously  set  on  fire  by 
the  settlers,  to  save  the  labour  of  cutting 
and  partially  burning ;  but  by  such  indiscrinu- 
nate  conflagration,  the  land  b  not  properiy 
cleared,  and  a  very  strong  and  noxious  plant, 
called  the  fire-weed,instantiy£5)ring8up, exhaust- 
ing all  the  fertility  of  the  ground.  Sometimes 
these  conflagrations  extend  over  the  whole  fece 
of  a  country,  producing  the  most  fearful  destruc- 
tion of  life  and  property.  The  spectacle  of  a 
burning  forest,  according  to  the  aocounta  of  those 
who  have  witnessed  it,  is  most  sublime.  The 
flames  leap  from  tree  tq  tree,  and  rushing  up  to 
theur  tops,  throw  out  immense  volumes  of  fire 
from  the  thick  clouds  of  smoke  that  hang  oTcr 
the  burning  mass,  while  the  falling  trees  come 
down  with  the  most  tremendous  crash.  One  of 
the  most  destructive  of  these  fires  took  phice  a 
few  years  ago  in  New  Brunswick.  We  extract 
an  account  of  this  calamity  from  Mr  M'Gr^r  s 
work : — 

« In  October  1825,  upwards  of  a  hundred  nules 
of  the  country,  on  the  north  ade  of  Miramichi 
river,  became  a  scene  of  the  most  dreadful  con- 
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flagration  that  has  perhaps  ever  occnrred  in  the 
history  of  the  world.  In  Europe  we  can  scarcely 
fonn  a  eonception  of  the  fdry  and  rapidity  with 
which  the  fires  rage  through  the  American  forests 
during  a  diy  hot  season ;  at  which  time  the 
underwood,  decayed  vegetahle  suhetances,  fallen 
bnnches,  bark,  and  withered  trees,  are  as  inflam- 
mable as  a  total  absence  of  moisture  can  render 
them.  When  these  tremendous  fires  are  once  in 
motion,  or  at  least  when  the  flames  extend  over 
a  few  miles  of  the  forest,  the  surrounding  air 
becomes  highly  rarefied,  and  the  wind  naturally 
increases  to  a  hurricane.  It  appears  that  the 
woods  had  been,  on  both  sides  of  the  north-west 
branch,  partially  on  fire  for  some  time,  but  not 
to  an  akrming  extent,  until  the  7th  of  October, 
when  it  came  on  to  blow  furiously  from  the 
north-west,  and  the  inhabitants  on  the  banks  of 
the  rirer  were  suddenly  alarmed  by  a  tremen- 
dous roaring  in  the  woods,  resembling  the  inces- 
sant rolling  of  thunder;  while,  at  the  same  time, 
the  atmosphere  became  thickly  darkened  with 
anoke.  They  had  scarcely  time  to  ascertain  the 
caoae  of  thisphenomenon,  before  all  the  surround- 
ing woods  appeared  in  one  vast  blaze,  the  flames 
Moendingmore  than  a  hundred  feet  above  the 
^«  of  Uie  loftiest  trees,  and  the  fire,  like  a  gulph 
in  flames,  rolling  forward  with  inconceivable 
celerity.  In  leas  than  an  hour,  Douglastown 
uid  Newcastle  were  enveloped  in  one  vast  blaze, 
and  many  of  the  wretched  inhabitants,  unable  to 
escape,  perished  in  the  midst  of  this  terrible  fire." 

A  Miramichi  paper,  published  on  the  11th  of 
October,  at  the  scene  of  this  fearful  conflagration, 
contains  some  interesting  particulars,  from  which 
it  appears  that  several  hundred  lives  were  lost  in 
Newcastle,  Douglastown,  and  Fredericton ;  that 
M>riy  all  the  *^  lumberers"  in  the  woods  perished ; 
that  in  many  parts  of  the  country  the  cattle  were 
all  destroyed;  and  that  the  loss  of  property  in 
the  towns  was  immense,  as  the  fire  rushed  upon 
tbemhabitants  with  sudi  inconceivable  rapidity, 
that  the  preservation  of  their  lives  could  be  their 
wily  care. 

Th£  Firs,  or  Spruces  (abie$)^  form  another 
gcnns  of  the  ccmfercB^  differing  firom  the  pines 
in  the  form  and  position  of  the  leaves,  as  well  as 
in  the  general  aspect  of  the  trees.  In  the  firs 
the  leaves  are  generally  shorter  than  in  the  pines, 
and  placed  solitary  instead  of  in  pairs. 

Tk€  Norway  Spruce  Fir  (abies  communis)  is 
a  beaatifol  and  stately  tree.  The  hranches  are 
Tertidllate,  and  spring  from  a  common  centre. 
The  leaves  are  solitary,  short,  slightly  arched, 
and  acute,  of  a  dark  green  colour,  which  gives  to 
the  tree  a  sombre  aspect.  The  cones  are  cylin- 
<hical,  five  to  six  inches  in  length,  and  contain 
■aall  winged  seeds,  which  ripen  in  Novemher. 
Thif  is  one  of  the  tallest  of  our  European  firs, 
^"^  t  very  straight  but  not  thick  trunk.  It  is 
a  native  of  the  north  of  Germany  and  Russia, 


and  particularly  abundant  in  Norway,  from 
whence  it  is  largely  imported  into  this  country, 
both  as  spars  and  as  the  white  deal  of  that  coun- 
try and  tJie  Baltic.  The  timber  is  inferior  to 
that  of  the  common  pine  in  durability,  and  being 
often  knotty,  is  not  proportionally  strong  for 
horizontal  beamings.  It  is  used,  however,  for  a 
great  variety  of  purposes  in  building ;  and  the 
entire  trees  are  more  prized  than  any  others  for 
masts  for  small  craft,  or  spars.  What  constitutes 
the  value  of  this  fir  is,  that,  like  the  larch,  its 
timher  is  equally  durable  at  any  age;  and  its 
perfectly  erect  and  straight  form  well  suits  it  for 
'Uhe  mast  of  some  great  admiral!"  llie  tree 
may  be  cut  for  rods,  stakes,  and  scythes,  or  the 
handles  of  other  implements,  where  the  trunk  at 
the  base  is  not  more  than  ten  inches  in  diameter, 
and  the  bark  being  retained,  it  will  prove  almost 
as  durable  as  the  larch.  This  tree  is  peculiarly 
valuable  as  a  nurse,  from  being  evergreen,  and 
closely  covered  with  branches,  by  which  radiated 
heat  is  retained.  It  will  not,  however,  grow  in 
elevated  situations,  where  the  pine  and  larch 
flourish.  By  incision  it  yields  resin  and  Bur- 
gundy pitch.  The  tops,  or  young  sprouts,  give 
the  flavour  to  what  is  called  spruce  beer. 

The  white^  blacky  and  red  spruces  are  natives 
of  America,  and  nearly  resemble,  in  their  general 
properties,  those  of  Europe.  The  black  spruce 
is  reckoned  the  most  durable.  In  America  it  is 
used  for  knees  for  ship-building,  where  neither 
oak  nor  larch  can  be  easily  obtained.  These 
knees  are  not  prepared  from  tw^o  diverging 
branches,  as  in  ^e  oak;  but  from  a  portion  of 
the  base  of  the  trunk  connected  with  one  of  the 
largest  diverging  roots.  The  timber  of  the  red 
spruce  is  universally  preferred  throughout  the 
United  States  for  sail  yards;  and  imported  into 
this  country  from  Nova  Scotia,  for  this  purpose 
also.  It  is  chiefly  from  the  decoction  in  water 
of  young  shoots  of  the  black  spruce,  and  not 
exclusively  from  those  of  the  white  species,  that 
spruce  beer  is  prepared  by  fermentation  with  sugar 
or  molasses.  The  essence  of  spruce  of  the 
dealers,  is  prepared  by  evaporating  the  decoction 
to  the  consistence  of  honey. 

The  Silver  Fir  (a.  picea),  is  one  of  the  most 
beautiful  of  this  fiunily.  When  standing  alone 
and  developing  itself  naturally,  its  branches, 
which  are  numerous  and  thickly  garnished  with 
leaves,  diminish  in  length  as  they  approach  the 
top,  and  thus  form  a  pyramid  of  perfect  regu- 
larity. The  upper  sur&ce  of  the  leaves  is  of  a 
beautifiil  vivid  green;  and  their  under  surface 
has  two  white  lines  running  lengthwise  on  each 
side  of  the  midrib,  giving  the  leaves  that  silvery 
look  frt)m  whence  the  common  name  is  derived. 
The  cones  are  nearly  cylindrical,  about  eight 
inches  long,  and  always  directed  upwards.  The 
wood  is  light  and  slightly  resinous,  and  inferior 
to  that  of  the  common  pine.    The  resin  of  this 
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tree  is  sold  in  England  and  in  America  nnder 
the  name  of  balsam,  or  balm  of  Gilectdy  although 


The  Silver  Hr. 

the  true  -balm  of  Gilead  is  produced  from  a 
totally  diflFerent  tree,  the  amyris  Oileademis. 

Two  new  species  of  coniferse,  of  more  gigantic 
dimensions  than  any  that  have  hitherto  been 
described  in  Europe  or  America,  have  been  found 
by  Mr  David  Douglas,  a  most  enterprizing  botan- 
ist, who  was  'sent  out  by  the  Horticultural 
Society  of  London  in  1825,  to  explore  the  west 
coast  of  North  America.  He  returned  from  that 
county  in  the  autumn  of  1827>  bringing  with 
him  a  rich  addition  to  the  known  catalogue  of 
plants.    These  pines  are : — 

1.  Finns  Dcugloiii.  This  pine  grout's  to  the 
height  of  two  hundred  and  thirty  feet,  and  is 
upwards  of  fifty  feet  in  circumference  at  the  base. 
It  has  a  rough  corky  bark,  from  an  inch  to  twelve 
inches  thick.  The  leaves  resemble  those  of  the 
spruce,  and  the  cones  are  small.  The  timber  is 
of  good  quality,  and  very  heavy.  This  pine  was 
found  by  Mr  Douglas  on  the  banks  of  the  Colum- 
bia, where  it  foilns  extensive  forests,  extending 
from  the  shores  of  the  Pacific  to  the  Stoney 
Mountains. 

2.  Pimu  Zambertiana.*  This  species  of  pine 
was  discovered  in  Northern  California,  where  it 
is  dispel'sed  over  large  tracts  of  countxy,  but  does 
not  form  dense  forests  like  most  of  the  other 
pines.  It  is  a  very  majestic  tree;  and  one  speci- 
men which,  in  consequence  of  its  having  been 
blown  down,  Mr  Douglas  was  enabled  to  measure, 
was. two  hundred  and  fifteen  feet  in  length,  fifty- 
seven  feet  nine  inches  in  circumference  at  three 
feet -from  the  root,  and  seventeen  feet  five  inches 
at  one  hundred  and  thirty-four  feet.  It  is  pro- 
bably the  laigest  single  mass  of  timber  that  ever 
was  measured  by  man,  though  some  of  the  grow- 

*  The  name  of  this  pine  was  given  to  it  as  a  tribute 
to  Lambert,  the  author  of  a  most  splendid  work  on  the 
genus  Pinus, 


ing  specimens  of  the  same  pine  were  evidentlj  of 
greater  elevation.  The  trunk  of  the  LamberU^ 
ana  is  straight,  and  clear  of  branches  for  abcmt 
two-thirds  of  the  height.  The  baric  ia  uncom- 
monly smooth,  and  the  whole  tree  has  a  most 
graceful  appearance.  The  cones  resemble  those 
of  the  Weymouth  pine,  but  are  much  laiger, 
being  on  an  average  at  least  sixteen  inches  b 
length.  The  seeds  are  eaten  roosted,  or  pounded 
into  cakes.  The  tree  bears  a  considerable  resem- 
blance to  the  spruces;  and  as  b  the  case  vith 
them,  its  turpentine  is  of  a  pure  amber  colour, 
and  tJie  timber  soft;  white,  and  light  One  an- 
gular property  of  this  tree  ia,  that  when  the  tim- 
ber is  partly  burned  the  turpentine  loses  its  pecu- 
liar flavour,  and  acquires  a  sweetish  taste.  It  is 
used  by  the  natives  as  a  substitute  for  sugar. 

The  Labch  f /artr  eommiumsj  is,  after  the 
common  pine,  probably  the  most  valuable  of  the 
tribe.  The  name  seems  derived  from  ihe  Cdtic 
/or,  fat,  in  allusion  to  the  rednous  juice  which 
it  exudes.  Dioscorides  jemaiks  that  laris  is 
the  Gallic  name  for  redn.  'Hiongh  a  native  of 
the  mountains  of  more  southern  reg^kma,  it  thrires 
uncommonly  well  in  Britain ;  and  as  %  grows 
more  rapidly,  and  also  in  more  varied  soils  than 
the  other,  it  is^  perhaps^  better  adapted  for  gene- 
ral cultivation.  In  the  south  it  attains  an  inunenss 
height;  some  single  beams  of  larch,  employed  in 
the  palaces  and  public  buildiAgs  of  Venice,  heing 
said  to  be  one  hundred  and  twenty  fiset  long. 
Even  in  the  pkntations  of  the  Dukeof  Athol, 
and  other  proprietors  in  Perthshire,  some  larches 
are  at  least  one  hundred  feet  high.  The  wOd 
alternation  of  hill  and  valley  in  that  connty, 
with  the  general  opening  of  the  glens  and  expo- 
sure of  the  swrhce  to  the  south,  seem  to  aflbrd 
the  larch  a  situation  something  like  its  native 
locality  in  the  Tyrolese  and  Dalmatian  Alps; 
for  though  other  trees,  and  some  of  them  fist 
growing  ones,  such  as  the  spruce,  have  heen 
planted  at  the  same  time,  the  larch  overtops  them 
all;  and  in  summer,  when  it  is  in  the  full  Inzn- 
rianoe  of  its  leaves  (which  are  a  bright  clover 
green),  it  rises  over  the  dark  forest  like  an  ohe- 
lisk  of  beryl.  The  larch  sheds  its  leaves,  and 
is  probably  by  that  means  saved  from  those  keen 
blasts  of  the  very  early  spring  that  prove  destnl^ 
tive  to  pines.  Even  when  naked  it  Is  an  orna- 
mental tree.  The  trtink  is  gen^iaBy  ^Hf^^ 
tapering  gradually  to  a  point; 
which  are  rather  small  in  proporlioiil 
taper  up  in  the  form  of  a  pezkdi 
whole  is  of  a  lively  brown,  streafcsd  i 
colour.  *  ' 

A  few  lardies  are  Sfdd  to  have  been  introdneed 
intothisoountryinthe^ariypartoftheBeventeenth 
century,  as  rariUes ;  bttt  it  only  began  to  be  cul- 
tivated as  a  forest  tree  about  the  middle  of  the 
eighteenth  century.  Since  that  tune  it  has  been 
extensively  phmted,  more  especially  in  Scotland; 


Digitized  by 


Google 


Digitized  by  VjOOQIC 


Digitized  by 


Google 


THE  CEDAR  OP  LEBANON. 


471 


tnd  the  soccesB  has  been  fax  greater^  and  far 
mom  oniform,  than  in  the  case  of  any  other  tree 
not  a  native  oJP  the  oonntiy.  It  appears  that  the 
quality  of  larch  timber  does  not  depend  so  much 
upon  the  maturity  of  the  tree,  and  the  slowness 
of  its  growth,  as  that  of  the  pine,— «8  a  fishing 
bost  bnilt  of  larch,  only  forty  years  old,  has  been 
found  to  last  three  times  as  long  as  one  of  the 
best  Norway  pine.  It  is  not  so  buoyant,  how- 
ever, nor  80  elastic ;  and  as  it  does  not  dry  so 
€oii|detely  as  pine,  boards  of  it  are  more  apt  to 
wup.  It  is,  however,  much  more  tough  and 
compact ;  and  what  are  very  valuable  properties, 
it  approadies  nearly  to  bang  proo^  not  only 
•gaiiiat  water,  but  against  fire.  If  the  external 
timberi,  and  the  principal  beams  of  houses,  were 
made  of  larch,  fires  would  not  only  be  less  fre- 
quent, but  they  would  be  &r  less  destructive ; 
for  before  a  larch  beam  be  eren  completely 
cbaned  on  the  surfoce,  a  beam  of  pine,  or  of  dry 
Oik,  will  be  in  a  blaze  beyond  the  ordinary  means 
of  extinguishment.  Lurch,  however,  is  heavier 
to  transport  and  elevate,  and  also  much  harder 
to  wQik,  than  pine;  and  as  these  circumstances 
are  all  against  the  profits  of  the  builder,  they 
probably  prevent  the  introduction  of  this  most 
aafe  and  durable  timber.  The  Venetian  houses 
eoutnieted  of  it  show  no  symptoms  of  decay ; 
and  the  complete  preservation  of  some  of  the 
finest  paintings  of  the  great  masters  of  Italy  is, 
in  some  respeetSy  owing  to  the  panels  of  larch  on 
trhidi  they  are  executed. 

The  objects  foir  which  larch  timber  seems  pre- 
Coible  to  eveiy  other,  are  chiefly  these : — gates, 
palings,  posts  of  all  khids  that  are  inserted  either 
in  the  earth  or  in  water,  wooden  buildings, 
nuDy  agricultural  implements,  cottage  furniture, 
b»%es  and  gangways,  carriages  for  transporting 
stones  and  aU  hard  and  rough  materials,  barrows 
for  builders  and  road  makers,  lighters,  fenders, 
and  embanking  piles,  lock  and  dock  gates  for 
canals  and  harbours,  coal  and  lime  waggons,  ves- 
sels for  canying  lime,  pit-props,  and  hop  poles 
of  the  smaller  thinnings.  For  all  these  purposes, 
and  many  minor  ones,  larch  would  come  con- 
sideiably  cheaper  than  any  timber  now  in  use; 
and  would,  in  the  average  of  them,  last  at  least 
thrice  as  long, — the  saving  to  the  public  would 
thos  be  immense;  and  the  lands  upon  which  an 
abundant  sapi^y  might  be  raised  in  every  county, 
are  it  present  lying  idle. 

There  is  a  variety  of  the  larch  with  red,  and 
another  with  white  flowers ;  one  vrith  grayish 
bark,  called  the  Russian  larch,  and  one  with  pen- 
dulous branches.  The  black  and  red  are  con- 
adered  either  distinct  species,  or  sub-species. 
Tbe  timber  of  both  is  said  to  be  harder  than  that 
of  the  common  white  larch ;  but  these  trees  have 
wvCT  yet  had  a  fidr  trial  in  this  country.  The  red 
larch  trees  in  the  Athol  estates  do  not  contain 
one-third  as  many  cubic  feet  of  timber  as  the 


white  larch  of  the  same  age.  The  wood  is  so  heavy 
that  it  will  scarcely  swim  in  water.  Such  is  the 
rapidity  of  growth  of  the  white  larch,  that  on 
the  estates  of  the  Duke  of  Athol,  at  an  elevation 
of  1600  foet,  in  the  course  of  eighty  years,  a  tree 
has  arrived  at  the  size  to  produce  300  cubic  feet 
of  timber  of  such  durability,  as  to  be  fit  for  any 
use.  According  to  Sang,  the  superiority  of  the 
larch  over  the  Scotch  pine  is,  that  it  brings 
double  the  price  at  least  per  measurable  foot ; 
that  it  will  arrive  at  a  usefld  timber  size  in  one- 
half,  or  a  third  of  the  time  which  the  pine  in 
general  requires ;  and,  above  all,  that  the  wood 
of  the  larch,  at  forty  or  fifty  years  old,  if  in  a 
suitable  soil  and  climate,  is  in  every  respect  supe- 
rior to  that  of  the  pine  at  one  hundred  years  old. 
The  chief  objections  to  the  timber  of  the  larch 
are  its  liability  to  warp  and  twist ;  but  this  is 
said  to  be  obviated  by  barking  the  trees  in  spring 
while  growing,  and  not  cutting  them  down  till 
the  following  autumn,  or  even  for  a  year  after- 
wards ;  this  is  also  said  to  prevent  the  timber 
from  being  attacked  by  dry-rot. 

The  bark  of  the  larch  is  more  than  half  as 
valuable  as  that  of  the  oak  in  tannin,  and  the 
tree  yields  turpentine  by  incision.  The  best  tim- 
ber is  that  which  has  grown  on  elevated,  cold, 
and  bare  soils. 

The  Black  Larch  of  America  (L  pendtdajy 
called  by  the  Indians  tamaracke^  or  hackmatack^ 
is  a  beautiful  tree,  resembling  the  European  spe- 
cies, both  in  appearance  and  in  the  excellent 
quality  of  the  wood  and  bark. 

Thb  Cedar  of  Lebanon  (L  cedrus).  This 
celebrated  tree  is  a  native  of  the  coldest  parts  of 
the  mountains  of  Libanus,  Ama- 
nus,  and  Taurus ;  but  it  is  not 
now  to  be  found  in  those  situ- 
ations in  great  numbers.  Maun- 
drell,  in  his  journey  from  Alep- 
po to  Jerusalem,  in  1696,  could 
reckon  only  sixteen  laige  trees, 
although  there  were  many  small 
ones.  One  of  the  largest  was 
twelve  yards  in  the  spread  of  its 
boughs.  The  forest  of  Lebanon  never  seems  to 
have  recovered  the  havoc  made  by  Solomon's 
forty  score  thousand  hewers,  so  that  we  have 
now  probably  more  cedars  in  England  than  there 
are  in  Palestine. 

This  tree  would,  if  the  rapidity  of  its  growth 
were  at  all  correspondent  with  its  other  qualities, 
be  the  most  valuable  in  the  forest.  Its  resistance 
to  absolute  wear  is  not  indeed  equal  to  that  of 
the  oak;  but  it  is  so  bitter,  that  no  insect  what- 
ever will  touch  it,  and  it  seems  to  be  proof  against 
Time  himself.  We  are  told  that  tiie  timber  in 
the  temple  of  Apollo  at  Utica  was  found  nnde- 
cayed  after  the  lapse  of  two  thousand  years;  and 
that  a  beam  in  the  oratoxy  of  Diana,  at  Sagun- 
tum  in  Spain,  was  carried  from  Zante,  two 
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centuries  before  the  Trojan  war.  Some  of  the 
most  celebrated  erections  of  antiquity  were 
constructed  of  this  tree.  ^'Solomon  raised  a 
levy  of  thirty  thousand  men  out  of  all  Israel; 
and  he  sent  them  to  Lebanon,  ten  thousand  a 
month,  by  courses;  and  he  had  threescore  and 
ten  thousand  that  bore  burthens,  and  fourscore 
thousand  hewers  in  the  mountains.  And  he 
covered  the  temple  with  beams  and  boards  of 
cedar.  And  he  built  chambers  against  it,  which 
rested  on  the  house,  with  timber  of  cedar.  And 
the  cedar  of  the  house  within  was  carved  with 
knops  and  flowers:  all  was  cedar,  there  was 
no  stone  seen.*'  Thus  writes  the  sacred  historian, 
who  mentions  that  the  same  monarch  had  a 
palace  of  cedar  in  the  forest  of  Lebanon.  Ancient 
writers  notice  that  the  ships  of  Sesostris,  the 
Egyptian  conqueror,  one  of  them  two  hundred 
and  eighty  cubits  long,  were  formed  of  this 
timber;  as  was  also  the  gigantic  statue  of  Diana 
in  the  temple  at  Ephesus.  Some  difficulty,  no 
doubt,  exists,  with  r^;ard  to  the  ancient  history 
of  this  celebrated  tree, — ^there  being  other  trees, 
still  named  cedara,  which,  though  somewhat 
resembling  them,  do  not  belong  to  the  same  genus, 
as  the  white  cedar,  which  b  a  cypress;  and  the 
red,  which  is  a  juniper. 

In  addition  to  the  durability  of  its  timber,  the 
cedar  is,  in  its  appearance,  the  most  majestic  of 
trees;  and  when  it  stands  alone  in  a  situation 
worthy  of  it,  it  is  hardly  possible  to  conceive  a 
finer  vegetable  ornament.  Its  height  in  this  coun- 
try has  seldom  equalled  the  taller  of  the  larches, 
though  it  has  nearly  approached  to  it;  but  the 
very  air  of  the  tree  impresses  one  with  the  idea 
of  its  comparative  immortality.  There  is  a 
firmness  in  the  bark  and  a  stability  in  the  trunk, 
in  the  mode  in  which  that  lays  hold  of  the  ground, 
and  in  the  form  of  the  branches  and  their  inser- 
tion into  the  trunk,  not  found  in  any  other  pine, 
scarcely  in  any  other  tree.  The  foliage,  too,  is 
superior  to  that  of  any  other  of  the  tribe,  each 
branch  being  perfect  in  its  form :  the  points  of 
the  leaves  spread  upwards  into  beautiful  little 
tufts;  and  the  whole  upper  surface  of  the  branch, 
which  droops  in  a  graceful  curve  toward  the 
extremity,  having  the  semblance  of  velvet.  The 
colour  is  also  fine;  it  is  a  rich  green,  wanting  the 
bluish  tint  of  the  pine  and  fir,  and  the  lurid  and 
gloomy  one  of  the  cypress. 

The  description  of  the  cedar  of  Lebanon  by 
the  prophet  Ezekiel,i8  fine  and  true:— ."Behold 
the  Assyrian  was  a  cedar  in  Lebanon,  with  fJEur 
branches,  and  of  an  high  stature;  and  his  top  was 
among  the  thick  boughs.  His  boughs  were  mul- 
tiplied, and  his  branches  became  long.  The  fir 
trees  were  not  like  his  boughs,  nor  the  chestnut 
trees  like  his  branches;  nor  any  tree  in  the  garden 
of  Grod  like  unto  him  in  beauty." 

Whether  the  cedara  of  Lebanon  were  thinned 
to  exhaustion  by  the  fourscore  thousand  axes  of 


the  king  of  Israel,  or  whether  they  have  decayed 
in  consequence  of  some  variation  of  dimate,  oi 
other  phyrical  change  in  the  country,  it  is  impos- 
siUe  to  say;  but  modem  traveUers  represent  that 
very  few  now  exist,  though  some  are  of  immense 
bulk — about  thirty-six  feet  in  curcamfefeDce, 
and  quite  undecayed. 

The  cedar  of  Lebanon,  though  it  hai  beoi 
introduced  into  many  parts  of  England  as  an 
ornamental  tree,  and  has  thriven  well,  has  not 
yet  been  planted  in  great  numbers  for  the  Mke 
of  its  timber.  No  doubt  it  is  more  difficult  to 
rear,  and  requires  a  fiEur  richer  soil  than  the  pine 
and  the  larch;  but  the  principal  objection  to  it 
hasbeen  the  supposed  great  slowness  of  its  growth, 
although  that  does  not  appear  to  be  voy  much 
greater  than  in  the  oak.  Some  cedaw,  whidi 
have  been  planted  in  a  soil  well  adapted  to  them, 
at  Lord  Carnarvon's,  at  Highdere,  have  grown 
with  extraordinary  rapidity.  Of  the  cedin 
planted  in  the  Royal  garden  at  Chelsea,  in  1683, 
two  had,  in  eighty-three  years,  acquired  a  cir- 
cumference of  more  than  twelve  feet,  at  two  feet 
fix)m  the  ground,  while  Uieir  branches  extended 
over  a  circular  space  forty  feet  in  diameter. 
Seren  and  twenty  yean  afterwards  the  trnnk  of 
the  laigest  one  had  increased  more  than  half  a 
foot  in  circumference;  whidi  is  prohahly  more 
than  most  oaks  of  a  similar  age  would  do  during 
an  equal  period.  The  suifeoe  soil  in  which  the 
Chelsea  cedara  throve  so  well,  is  not  by  any 
means  rich;  but  they  seem  to  have  been  gnstly 
nourished  horn  a  neighbouring  pond,  upon  the 
filling  up  of  which  they  wasted  away. 

Various  specimens  of  the  cedar  of  Ldjanon 
ara  mentioned  as  having  attained  aveiygw^ 
size  in  England.  One  planted  by  Dr  UTedak, 
in  the  garden  of  the  manor-house  at  Enfidd, 
about  the  middle  of  the  seventeenth  centwy, 
had  a  girth  of  fourteen  feet  in  1789;  eight  feet 
of  the  top  of  it  had  been  blown  downbythe 
great  hurricane  in  1703,  but  still  it  was  forty  feet 
in  height.  At  Whitton,  in  Middlesex,  a  remaA- 
able  cedar  was  blown  down  in  1779.  It  had 
attained  the  height  of  seventy  feet;  the  blanches 
covered  an  area  one  hundred  feet  in  diameter;  the 
trunk  was  nxteen  feet  in  circumference  at  sercn 
feet  from  the  ground,  and  twenty-one  feet  at  the 
msertion  of  the  great  branches  twelve  feet  abow 
the  surfiace.  There  were  about  ten  primap 
branches  or  limbs,and  their  average  cinMmif««^ 
was  twelve  feet  About  the  age  and  V^^ 
this  immense  tree  its  historians  are  not  agwe^ 
some  of  them  referring  its  origin  to  the  daysw 
Elizabeth,  and  even  aUeging  that  it  waa  planted 
by  her  own  hand.  Another  cedar,  at  HilliiigdflJ 
near  Uxbridge,  had,  at  the  presumed  age  of  IW 
years,  arrived  at  the  following  dimensioia:  i» 
height  was  fifty-thxt»  feet,  and  the  spread  of  th« 
branches  ninety-six  feet  from  east  to  west,  an 
eighty-nine  from  north  to  souUi.    Thecircow 
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feranee  of  the  trunk,  doae  to  the  gnmnd,  was 
Uurtm  feei  and  a  half;  at  aeyeir  leet  it  waa 
twdfe  and  a  half ;  and  at  thirteen  ftet»  jnat  under 
the  biiDcheB^  it  waa  fifteen  feet  eight  inches. 
Iheie  were  two  principal  branch^  the  one 
twilTefeet  and  the  other  ten  feet  in  gbrth.  The 
fint,  after  a  length  of  eighteen  in^es,  divided 
iito  two  armsy  one  eight  feet  and  a  hal^  and  the 
othar  seren  iset  ten.  The  other  branch,  soon 
ifter  its  insertion,  waa  parted  into  two,  of  ^yq 
ftit  and  a  half  each. 

Thi  Yew  Tbsi,  iamu  haeeata;  diada^  monO' 
idpkioj  of  Linniras,  (called  taams,  probaUy 

174. 


ThtjBW, 


fr«i  the  Greek,  whidi  signifies  swiftness,  and 
■If  ifiiids  to  the  Telocity  of  an  arrow  shot  from 
a  jew  tree  bow,)  is  a  tree  of  no  litUe  celebrity, 
bothm  the  military  and  the  snpentitions  history 
of  E^i^snd.  The  common  yew  is  a  native  of 
fisiep^  of  North  America,  and  of  the  Japanese 
y^  It  need  to  be  veiy  pkntiibl  in  England 
and  Ireland,  and  probJ>ly  also  in  ScoUand. 
^^■■rnientiona  it  as  having  been  abundant  in 
GmI;  and  moch  of  it  is  firand  in  Ireland, 
Ueddsdintheeavth.  The  tronk  and  branches 
P^  very  straight;  the  bark  is  cast  annnally; 
the  weed  is  red  and  veined;  it  is  compact,  hard, 
ndveiy  elastic  It  is^  therefore,  of  great  use 
is  ev«y  Imneh  of  the  arts  in  which  firm  and 
duable  timber  is  reqnind;  and, before  the  general 
■tef  fire-arms,  it  was  in  hi^  request  for  bows: 
WMQchof  it  waa  required  for  the  latter  purpose, 
that  diipt  tnding  to  Venice  were  obliged  to  bring 
toWwitaivesalMig  with  every  butt  of  Malmsey. 
1^  yew  waa  also  consecratod  a  large  tree, 
«  noie^  being  in  every  churchyard;  and  they 
^'WB  beli  sacred.  Flood  gates  fiur  ponds  made 
^  it,aie  said  to  be  of  incredible  duration.  The 
^wigi  and  leaves  of  this  tree  eaten,  even  in  very 
■ttU  qoantities,  ars  certain  death  to  horses  and 
fo^;  but  deer,  it  ia  said,  will  crop  them  with 
u)>pQmty;  and  sheep  and  goats,  acoor4ing  to 
I^BBn8,eat  them  readily.  Turkeys,  peacocks, 
ttd  other  poultry  birds,  eat  both  the  leaves  and 
fruit  with  impunity.  The  leaves,  if  eaten  by 
n^  are  &tal;  and  the  berries,  if  taken  in  any 
^iitttity,  are  deleterious.  In  fiineral  processions 
the  bnnehes  were  carried  over  the  dead  by 
OMumRB,  and  thrown  under  the  cofiin  in  the 


grave.  According  to  Ray,  the  yew  being  an  ever- 
green, was  thus  made  typical  of  the  immortality 
of  man.  The  following  extract  from  the  ancient 
laws  of  Wales  will  show  the  value  that  was  there 
W  upon  these  trees,  and  also  how  the  consecrated 
yew  of  the  priests  had  risen  in  value  over  the 
reputed  sacred  misletoe  of  the  Druids:— 

''A  eoaseonted  yew,  its  value  is  a  pound. 
"Amiaietoe  bnnoh,  threeaoore  penee. 
*<  An  oak,  sixMsore  peace. 
**  PHnoipid  branch  of  an  oak,  thirty  pence. 
''A  yew  tree,  (not  conaeorated)  fifteen  penoe. 
''A  eweet  apple,  threeaoore  penee. 
*  A  aoor  apple,  thirty  pence. 
'*A  theni  tree,  aeven  penoe  half  penny.    Sv«y  tree 
after  that,  fonrpence.*' 

By  a  statute  made  in  tiie  fifth  year  of  Edward 
rV.,  every  F.ngHftb*"wi,  and  Iridmian  dwelling 
with  Engliflhmen,  waa  directed  to  have  a  bow  of 
his  own  height  made  of  yewy  wyeh-kwiely  aah,  or 
ato^nriM— -that  ia,  laburnum,  which  is  still  styled 
^awbume  saugh,*'  or  awbume  willow,  in  many 
parte  of  Scotland.  His  skill  in  the  use  of  the 
long  bow  was  the  proud  distinction  of  the  English 
yeoman,  and  it  was  his  boast  that  none  but  an 
Englishman  could  bend  that  powerful  weapon. 
It  seems  that  there  was  a  peculiar  art  in  the 
English  use  of  this  bow;  for  our  archers  did  not 
employ  all  their  muscular  strength  in  drawing 
the  string  with  the  right  hand,  but  thrust  the 
whole  weight  of  the  body  into  the  horns  of  the 
bow  with  the  left  Chancer  describes  his  archer 
as  carrying  *'a  mighty  bowe;"  and  the  ^doth- 
yard  shaft,"  which  was  discharged  from  this 
engine,  is  often  mentioned  by  our  old  poete  and 
chroniclers.  The  command  oi  Richanl  III.  at 
the  bottle  which  was  fotal  to  him,  was  this: 

''Draw  arohers,  draw  your  arrows  to  the  head." 

The  bowmen  were  the  chief  reliance  of  the 
English  leaders  in  those  bloody  battles  which 
attended  our  unjust  conteste  for  the  succession 
to  the  crown  of  France.  Some  of  these  scenes 
are  graphically  described  by  Froissart. 

In  the  account  of  the  bt^tle  of  Blanchetagne 
(the  passage  of  the  Somme),  just  before  Crecy, 
Froissart  says:  ^'The  Frenchmen  defended  so 
well  the  passage  at  the  issuing  out  of  the  water, 
that  they  (the  English)  had  much  to  do.  The 
Grenoese  did  them  great  trouble  with  their  cross- 
bows. On  the  other  side,  the  archers  of  England 
shot  so  wholly  together,  that  the  Frenchmen 
were  fiun  to  give  place  to  the  Englishmen." 

At  Crecy — "There  were  of  the  Genoese  cross- 
bows about  a  fifteen  thousand,  but  they  were  so 
weaiy  of  going  a-foot  that  dlay,  a  six  leagues, 
armed  wiUi  their  cross-bows,  that  they  said  to 
their  constables,  'We  be  not  well  ordered  to  fight 
this  day,  for  we  be  not  in  the  case  to  do  any 
great  deeds  of  arms;  we  have  more  need  of  rest.* 
The  words  came  to  the  Count  d'Alen^on,  who 
sdd,  'A  man  is  well  at  ease  to  be  charged  with 
So 


Digitized  by 


Google 


474 


HISTORY  OF  THE  VEGETABLE  KINGDOM. 


6uch  a  sort  of  rascals,  to  be  faint  and  fiul  now  at 
most  need.' "  A  storm  then  ensues,  which,  and 
its  passinjg^  away,  are  described  in  Froissart's  own 
singular  style.  He  Uien  continues  thus :  ^When 
the  Genoese  were  assembled  together,  and  began 
to  approach,  they  made  a  great  leap  and  cry 
to  abash  the  Englishmen;  but  they  stood  still, 
and  stirred  not  for  all  that.  Then  the  Genoese 
again  the  second  time  made  another  leap  and  a 
fell  cry,  and  stepped  forward  a  little;  and  the 
Englidmien  removed  not  one  foot.  Thirdly, 
again  they  leapt  and  cried,  and  went  forth  till 
they  came  within  shot.  They  then  shot  fiercely 
with  their  cross-bows.  Then  the  English  archers 
stept  forth  one  pace,  and  let  fly  their  arrows  so 
wholly,  and  so  thick,  that  it  seemed  snow.  When 
the  Grenoese  felt  the  arrows  piercing  through 
heads,  arms,  and  breasts,  many  of  them  cast 
down  their  cross-bows,  and  did  cut  their  strings, 
and  returned  discomfitted.  When  the  French 
king  saw  them  fly  away,  he  said,  'Sky  these 
rascals,  for  they  shall  lett  and  trouble  us  without 
reason.'  Then  ye  should  have  seen  the  men  of 
arms  darii  in  among  them,  and  killed  a  great 
number  of  them;  and  erer  still  the  Englishmen 
shot  where  as  they  saw  thickest  press.  The  sharp 
arrows  ran  into  Uie  men  of  arms,  and  into  their 
horses;  and  many  fell,  horse  and  men,  in  the 
midst  of  the  Grenoese;  and  when  they  were  down, 
they  could  not  relieye  again,  the  press  was  so 
thick  that  one  oyerthrew  anoUier." 

At  Poitiers— ''Then  the  battle  b^;an  on  all 
parts,  and  the  battles  of  the  marshals  of  France 
approached,  and  they  set  forth  that  were  appointed 
to  break  the  array  of  the  archers.  They  entered 
a  horseback  into  the  way  where  the  great  hedges 
were  on  both  rides,  set  full  of  archers.  As  soon 
as  the  men  of  arms  entered,  the  archers  began 
to  shoot  on  both  sides,  and  did  slay  and  hurt 
horses  and  knights;  so  that  the  horses,  when 
they  felt  the  sharp  arrows,  they  would  in  no 
wise  go  forward,  but  drew  aback,  and  flang,  and 
took  on  so  fiercely,  that  many  of  them  fell  on 
their  masters,  so  that  for  press  they  could  not 
rise  agahi,  in  so  much  that  the  marshals'  battle 
could  never  come  at  the  prince.  .  .  .  True 
to  say,  the  archers  did  their  company  that  day 
great  advantage;  for  they  shot  so  thick  that  the 
Frenchmen  wist  not  on  what  ride  to  take  heed." 

At  the  battle  of  Aljabarota,  in  Portugal,  fought 
in  the  early  part  of  Richard  the  Second's  reign, 
between  the  kings  of  Portugal  and  Spain,  the 
former  aided  by  John  of  Gaunt,  with  an  English 
force,  and  the  latter  by  volunteers  from  France 
and  Beam^  the  English  archers  distinguished 
themsdves  greatly;  indeed  they  chiefly  contri- 
buted to  win  the  battle,  one  of  the  bloodiest  even 
of  that  time,  by  the  total  imposribility  of  bring- 
ing the  horses  to  advance,  or  even  stand  fast 
under  the  arrows.  Thus  Froissart  describee  the 
encounter : — 


**  The  same  Saturday  was  a  Oadr  day,  and  the 
sun  was  turned  towards  even-song.  Thai  the 
first  battle  (of  the  Spaniards)  came  before  Alji- 
barota,  where  the  king  of  Portugal  and  hisneo 
were  ready  to  receive  them.  Of  these  French 
knights  there  were  a  two  thousand  q)ean^  as 
fi^esh  and  well  ordered  men  as  could  be  derised; 
and  as  soon  as  they  saw  their  enemies^  tbey 
joined  together  like  men  of  war,  and  approached 
in  good  order  till  they  came  within  a  bow-ehot; 
and  at  their  first  coming  there  was  a  hard  ren- 
counter, for  such  as  desired  to  assail,  to  win  grace 
and  praise,  entered  into  the  strut  way,  where 
the  Englishmen  by  their  policy  had  fortified 
them.  And  because  the  entry  was  so  ninow, 
there  was  great  press,  and  gnsat  mischief  to  the 
assailants;  for  such  English  archers  as  were  there 
shot  so  wholly  together  that  their  arrows  pierced 
men  and  horaes,  and  when  the  horses  were  fbll 
of  arrows  they  fell  upon  one  another.  .  .  . 
There  were  many  of  the  lords  and  knights  of 
France  and  B^am  taken  and  riain,  and  all  thdr 
companies  that  were  entered  within  the  strait 
Their  horses  were  so  hurt  with  the  ardieis  that 
they  fell  on  their  masters,  and  one  upon  another. 
There  these  Frenchmen  were  in  great  danger,  for 
they  could  not  help  one  another,  for  they  had  do 
room  to  enlarge  themselves  or  to  fight  at  their 
will." 

It  is  to  be  observed,  that  long  after  the  intio- 
duction  of  fire-arms  in  the  fourteenth  caxtfoj, 
the  bow  continued  to  be  a  principal  instmmeDt 
of  war.  The  bow  was  used  at  Aginconrt  aodat 
Flodden. 

The  use  of  the  bow  as  a  weapon  of  war,  or  of 
the  chase,  has  ceased  in  this  oountiy;  batareher^r 
is  still  fi>llowed  as  an  amusement;  and  Aoogh 
some  of  the  foreign  woods  have  more  elaitki^, 
the  beet  bows  of  native  growth  are  oeitaiolj 
those  made  of  the  yew  tree. 

The  yew  has  often  attained  a  veiy  great  s» 
in  each  of  the  three  kingdoms,  though  theqieci- 
mens  now  remaining  in  Scotland  and  Ireland  be 
but  few.    In  the  first  of  those  countries,  Qneen  | 
Mary's  yew  at  Crookstone  was  much  celebrated,  j 

though  probably  more  on  account  of  the  jdseeat  I 
with  whose  history  it  was  connected,  than  any  | 
peculiarity  in  its  own  magnitude.  The  tronk 
of  a  large  yew,  found  by  Pennant  in  the  church- 
yard of  Fortin^  in  PerthsUre,  though  waated 
to  the  outride  shdl,  and  with  only  a  few  lea«9 
at  one  point,  is  quoted  by  him  as  being  fiftf^ 
feet  and  a  half  in  divumference,  or  about  eigh- 
teen feet  in  diameter. 

The  yew  tree  at  Mucruss  abbey,  in  W«m, 
has  a  trunk  about  six  feet  and  a  half  in  cutiUD- 
ference,  and  fourteen  feet  high,  which  temuw** 
in  a  head  that  fills  the  area  of  the  doiseera. 

In  England  and  Wales  some  very  laige  ^ 
mens  are  mentioned.  According  to  ^^P*_ 
Crowhurst  yew  was  thirty  feet  in  circumft««« 
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that  at  Brabnme  chnrchyard,  in  Kent,  was  nearly 
tventj  feet  diameter,  although  it  had  been  dia- 
maDtkd  hy  storma;  and  at  Sutton,  near  Win- 
cherter,  there  waa,  as  Ereljm  quaintly  aays, 
"tudi  another  monster."  At  Hedsor,  in  Buck- 
inghamdiire,  there  was  lately,  if  there  be  not 
idU,  one  in  health  and  yigour,  full  twenty-seven 
feet  in  diameter.  In  the  woods  of  Cliefden,  near 
Hedsor,  there  are  some  extraordinary  remains  of 
tliett  trees,  whose  roots,  apparently  of  vast  age, 
twine  about  the  chalk  rocks  in  the  most  fimtas- 

Considering  the  immense  size  to  which  the 
jew  grows,  and  the  strength,  durability,  and 
eren  beauty  of  its  timber,  one  cannot  help  regret- 
tbgthat,  when  thoee  great  trees  shall  have  yielded, 
V  yield  they  must,  to  the  destructive  power  of 
tuDe,therediouldnotbeasuccesnon.  It  is  true 
that,  in  consequence  of  the  great  improvement 
of  the  iron  numrifiMture,  and  the  cheapness  of 
that  article,  it  can  be  applied  to  many  purposes 
for  which  the  great  str^^^  of  the  yew  was  well 
adapted. 

The  custom  of  clipping  yews  into  fimtastio 
Aapes  was  much  pracUsed  in  the  sixteenth  and 
Kvoiteenth  oentnries.  Some  of  our  churchyards 
itin  have  their  yew  trees  thus  cut  into  the  pre- 
tended likenesses  of  birds  and  beasts.  At  Bed- 
font,  in  Middlesex,  there  are  two  celebrated  trees, 
whose  branches  are  annually  shaped  into  some- 
thing like  the  form  of  a  peacock,  with  a  date 
n708)  showing  when  this  piece  of  useless  labour 
WM  first  performed.  The  Romans,  as  we  learn 
from  Pliny's  letters^  cut  their  evergreens  into 
the  fiutastic  shapes  of  birds  and  beasta.  Lord 
Bacon,  with  his  wonted  good  aense,  protested 
against  this  practice,  whidh  was  the  fuhion  of 
hit  time.  "  I,  for  my  part,**  he  says  in  his 
^tmyt,  ^do  not  like  images  cut  out  in  juni- 
per and  other  garden  stuff;  they  be  for  chil- 
dren. 

Thb  Ctprbss  (cupr^itus  semper virens J.  The 
cyprtts  obtains  its  name  from  the  island  of 

17*. 


Tb«  CjrprMt. 

Cyprus,  where  it  grows  in  great  abundance;  the 
cvtrgreen  cypress  is  also  a  common  tree  in  the 
levant.  It  was  planted  by  the  Moors  around 
thdr  palacee^  and  both  by  the  ancient  and  modem 


Romans  as  an  ornamental  tree  around  their  villas. 
Of  this  species  there  are  two  varieties,  the  upright 
and  the  spreading,  the  last  attaining  a  larger  size 
than  the  other,  and  being  thus  more  valuable  as 
a  timber  tree.  It  thrives  best  in  a  warm,  sandy, 
or  gravelly  soil;  and  though  it  has  not  been 
much  cultivated  in  England  as  a  timber  tree, 
yet  it  seems  well  adapted  for  many  situations  in 
the  southern  parts  of  the  kingdom.  It  is  true 
that,  in  the  early  stages  of  its  growth,  it  has 
been  supposed  to  fall  a  victim  to  the  keen  frosts 
of  our  climate;  yet  Evelyn  says  that  he  had 
upwards  of  a  thousand  cypress  trees  in  his  gar- 
den, and  did  not  lose  more  than  three  or  four  of 
them  during  the  uncommonly  severe  winters  of 
1663  and  1665. 

Of  allitimber,  that  of  the  cypress  is  generally 
supposed  to  be  the  most  durable,  superior  even 
to  that  of  the  cedar  itself.  The  doors  of  St 
Peter^s  church  at  Rome,  which  had  been  formed 
of  this  material  in  the  time  of  Constantino, 
showed  no  sign  of  decay  when,  after  the  lapse  of 
eleven  hundred  years.  Pope  Eugenius  IV.  took 
them  down  to  replace  them  by  gates  of  brass. 
In  order  to  preserve  the  remains  of  their  heroes, 
the  Athenians  buried  them  in  coffins  of  cypress; 
and  the  chests  or  coffins  in  which  the  Egyptian 
mummies  are  found  are  usuaUy  of  the  same  mate- 
riaL  Cypress  b  a  handsome  timber.  Though 
hard,  it  is  elastic,  and,  therefore,  would  answer 
well  for  musical  instruments.  For  furniture,  it 
would  be  equal  even  to  mahogany ;  for  ^though 
not  so  beautiful  in  its  colour,  it  is  stronger,  resists 
the  worm  equally,  and  its  odour  repels  insects 
from  whatever  may  be  contained  in  a  cabinet  or 
chest  made  of  it.  For  building,  there  is  no  tim- 
ber superior  to  the  cypress,  which  lasts  almost 
as  long  as  stone  itself;  accordingly,  where  it  is 
found  in  great  abundance,  it  is  very  much  used 
for  that  purpose.  The  cypress  is  reputed  to  live 
to  a  great  age;  and  though  the  precise  period 
has  not  been  ascertained,  the  fact  of  its  being 
planted  over  the  graves  of  the  dead,  and  carried 
in  fimeral  processions,  as  an  emblem  of  immor- 
tality, b  a  proof  that  its  duration  must  be  very 
considerable. 

The  White  Cedar  b  a  native  of  America,  where 
it  grows  to  a  conaderable  size,  but  it  grows 
slowly,  being  eighty  years  old  before  it  b  fit  for 
timber ;  and  even  then,  though  it  answers  well 
for  hoops,  small  boats,  roofing,  and  some  other 
purposes,  it  does  not  appear  very  worthy  of 
cultivation  as  a  timber  tree.  But  it  b  hardy, 
and  forms  a  good  variety  in  clumps  of  evergreens. 

Arbor  VUm  (thMJa  oocidenialisj.  The  wood 
of  thb  tree,  which  gives  out  when  burnt  an 
agreeable  odour,  was  used  by  the  ancients  at  their 
sacrifices ;  and  hence  the  name  from  the  Greek 
word  thuo,  to  sacrifice. 

The  common  arbor  vitee  is  a  well  known  ever- 
green shrub  in  thb  countiy.     In  Canada,  its 


Digitized  by 


Google 


476 


HISTORY  OP  THE  VEGETABLE  KINGDOlkL 


nadve  locality,  it  liowerer  assames  the  fonn  and 
height  of  a  tree,  and  the  wood  is  oonndeied  more 
durable  than  any  other.  The  tmnk  is  sawn  up 
into  planks  and  boards  for  houses  and  boat  build- 
ing, and  their  branches  are  used  for  posts  and 
fencing,  the  smaller  branches  and  spray  for 
besoms,  and  the  leaves,  made- into  an  ointment, 
are  used  by  the  native  Indians  for  the  cure  of 
rheumatism.  In  England  the  timber  has  been 
chiefly  employed  by  the  turner  and  eabinet 
maker. 

In  America  the  arbor  vite  succeeds  be«t  in 
soils  where  the  roots  have  abundance  of  m#ta- 
ture,  and  it  accordingly  grows  tallest  in  swamps 
and  marshes ;  in  dry  ntuations  it  is  stunted^  and 
never  grows  to  any  degree  of  perfection.  The 
first  tree  of  this  ^>ecies  whidi  Tvas  sent  to 
Europe  was  planted  in  the  Bbtaaic  Garden  al 
Foimtainbleau,  in  the  roigaof  Francis^I.  The 
Chinese  species  ft:  orietUalisJ  very  nearly  rmem- 
hies  the  above ;  both,  are  jreadily  propagated  by 
soeds,'  Gutdngs,  and  layers. 

Norfolk  Island  Pine  (arawxuria  wceUaJ. 
DioBciay  mmadelpkim^  of  .limueus.  This  ^endid 
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tree  attains  an  immense  size,  oilen  attaining  not 
less  than  220  feet  in  height.  It  is  a  native  of 
Australia,  and  presents  a  magnificent  object,  with 
its  bright  evergreen  foliage  and  innumerable 
waving  branches.  The  leaves  are  closely  imbri- 
cated, infiexed,  and  pointless.  The  longitudinal 
section  of  the  wood,  with  all  the  distinctive  marks 
of  the  conifers,  exhibits  the  peculiarity  of  three 
rows  of  oval  disks.  From  this  circumstance, 
Mr  Nicol  of  Edinburgh  has  identified  the  fossil 
tree  of  Craigleith  quarry  with  the  araucaria  of 
Norfolk  island. 

Sir  J,  B<mV9  Araucaria  (a.  imbrieatajy  is 
nlso  a  splendid  and  beautiful  tree.  It  thrives 
well  in  Uie  open  air  in  this  country,  whereas  the 
excelsa  requires  the  protection  of  the  green- 


house. The  soil  suited  for  this  is,  an  equal 
mixture  ofsandy  loan)  and  peat  Cuttings  tsken 
off  at  a  joint  will,  vrith  much  care,  take  root  if 
l^anted  in  a  pot  of  aand,  nd  jpteed  vmder  sbdl- 
glass.  We  have  as  yet  had  lifttie  exporienee  of 
the  nature  or  durability  of  <be  wood,  ^snfor 
nautical  purpoiee  haw  been  ued,  aad  apparentlj 
with  advantage. 

TksJtmiperCJim^Mrutcommmis).  Dkna, 
manadelphia,  ^f  liniuras.  This  plant  is  com- 
mon in  all  the  northern  parts  of  Europe,  in  fer- 
tile or  barren  soils,  on  hills  or  in  vaUeys,  in  open 
sahdy  pkcins,  or  in  moist  or  in  dose  woods. 
On  the  sides  of  hiils  its  trunk  grows  long;  but 
on  the  tops  of  rocky  mgimtains  and  in  b<^itb 
a  tufted  shrub.  In  England  it  is  found  chtefly 
in  open  downs,  in  a  chalky  or  sandy  soil  In 
Scotland  it  is  found  in  grairfte,  tiap,  and  aefais- 
tous  hills  and  mountaiiiB ;  hut  not  on  the  highest 
summits  of  the  more  ekvsted  of  the  ktter.  In 
the  south  of  Europe  it  is  only  found  m  elented 
situations.  It  abounds  in  the  Alps  of  Sintzer- 
land;  but  b  not  very  common  in  the  Appcnines, 
In  our  shrubberies  it  iforms  a  not  ungrscefnl 
bush,  grouping  and  comhi^ng  veiy  well  with 
cypresses,  American  eedars,  and  various  npecies 
of  the  pine  and  fir  tribe.  It  is  easily  trans- 
planted,  and  bears  cropping.  Grass  will  not 
grow  beneath  it;  but  the  avena  pratensis  is  said 
to  destroy  it.  The  wood  is  hard  and  duiaWe; 
the  bark  is  so  tenacious,  tliat  it  may  be  foiined 
hoito  ropes ;  and  the  berries  are  used  for  impart- 
ing the  x>eeuliar  flavour  to  gin.  Various  insects 
feed  on  this  shrub;  and  it  is  eaten  by  hoises, 
sheep,  and  goats,  when  they  am  get  nothing 
1>etter.  A  gum  coses  spontaneouidy  from  the 
trunk  of  old  plants,  which  forms  the  gum  ssn- 
daraek,  and  in  its  powdered  form  is  known  as 
pounce.  The  berries  require  to  remain  tiro 
years  on  the  tree  before  they  assume  the  Wack 
form  which  indicates  their  maturity.  The 
greater  quantity  of  those  which  are  used  b  Bri- 
tain are  brought  from  Grermany,  Holland,  and 
Italy,  They  have  a  peculiar  aromatic  odour, 
and  a  sweetish,  pungent,  hitterish  taste.  In  dis- 
tillation with  water  they  yield  a  volatile  terebin- 
thinate  oil  of  a  greenish  colour,  on  which  their 
virtues  depend.  The  flavour  and  diuretic  F^ 
perties  of  Hollands  arise  firom  this  oil.  In  medi- 
cine oil  of  juniper  is  used  as  a  diuretic,  and  in 
this  way  has  been  employed  for  the  cure  of 
dropsy.  The  tope  yield  the  same  oil  as  the  be^ 
ries,  and  may  be  used  instead  of  these. 

Bermudas  Cedar  Wood  is  the  product  of  a 
West  Indian  species  of  juniper.  Theredetii^ 
(j.  Virginiana)  is  one  of  the  highest  tunber 
trees  in  Jamaica,  aflbrding  large  boards  of  sdow 
flne  texture,  and  reddish  colour,  very  bitter  ^ 
the  taste,  and  avoided  by  all  insecte;  hence  it » 
employed  by  the  cabinet  makers  for  the  manu- 
iacture  of  clothes'  presses  and  drawers. 
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Oommm  Savm  (j.  sahinaj.  This  plant,  which 
onijtttains  the  nxe  of  a  few  feet  in  this  country, 
is  found  as  a  tree  in  some  of  the  Ghreek  islands. 
The  ktres  and  tops  ha^e  a  strong  heavy  disa- 
pwiWe  odonr,  and  a  hitter  hot  taste,  with  a 
oooskknble  degree  of  acrimony.  These  qnali- 
tieB  depend  upon  an  essential  oil,  which  is 
oMsiiied  m  considerahle  quantity  hy  distillation 
with  water.  Both  water  and  alcohol  extract  its 
aetiTe  principles.  Sarin  is  used  in  medicine  as 
8  powerful  stimnlant,  both  internally  and  exter- 
ndlj,  when  applied  to  the  skin. 

^Mi  OfiSomiM,  supposed  to  be  the  incense  of 
the  mdenii^  and  the  substance  now  used  in  the 
Cithofic  churches,  is  supposed  to  be  the  product 
of  the;.  Ijeto. 

Somewluit  allied  to  the  conifsne  is  the  &mily 
oi  jkaii  mjnrieay  or  camdleberry  ti^n^les.  One 
of  these,  the  swed  gale  (myrica  gdUJ^  is  com- 
moD  and  irery  abundant  in  bogs  and  marshes  in 
Seotland.  It  is  a  small  shrub,  with  leaves  some- 
what like  the  myrtle  or  willow,  of  a  fragrant 
odour  and  bitter  taste,  and  yielding  an  essential 
(h1  hy  difltOlation.  The  northern  natives  fbr- 
mcriy  used  this  plant  instead  of  hops;  and  it  is 
sUn  m  nee  ht  that  purpose  in  some  of  the  west- 
on  idandi,  and  in  some  parts  of  the  Highlands 
of  Seotkid.  Unless  it  be  boiled  for  a  long  time 
^ii Mid  to  cause  headache.  The  catkins,  or 
coBcs,  hoiled  in  water,  throw  up  a  scum  resem- 
Wuig  bees  wax,  which,  collected  in  sufficient 
<Iuotitiei,  would  make  candles.  The  plant  is 
aied  to  tan  calf  skins.  Gathered  in  the  autumn, 
H  dyei  wool  a  yellow  cobur,  and  is  used  for  this 
pvpoee  both  in  Sweden  and  Wales.  TheSwedes 
wnetimes  use  a  strong  decoction  to  kill  insects 
iDd  vennin,  and  to  cure  the  itch.  An  infusion 
of  the  leaves  is  also  used  as  a  vermifuge,  and  the 
dded  leaves  are  generally  employed  to  scent 
lioen  and  other  dbthes.  It  is  also  made  into 
^■vooms,  and  used  as  firewood  to  heat  ovens. 
Hones  and  goats  eat  it,  while  riieep  and  cows 
nfaieit. 

Myrka  CmrferOy  or  Taihw  Skrub^  is  common 
in  Korth  America,  where  candles  are  made  from 
the  waxy  substance  ooUeeted  from  a  decoction 
of  the  fririt  or  herry .  It  grows  abundantly  in  a 
^  ««1,  and  seems  to  thrive  particularly  well  in 
^  neighbouihood  of  the  sea,  nor  does  it  seem 
•^  to  be  found  high  up  in  the  country.  The 
^^snics  intended  for  making  candles  are  gathered 
^  in  autumn,  and  are  thrown  into  a  pot  of 
'^^^ffiag  water,  where  the  fertty  or  waxy  substance 
fioiUon  the  top,  and  is  ridmmed  off.  When 
congealed,  this  substance  is  of  a  dirty  green 
^f^ofsr,  somewhat  intermediate  in  its  nature 
•^'tween  wax  and  tallow.  After  being  again 
"*^  and  refined,  it  assumes  a  transparent 
g'eeQ  hue.  This  substance,  mixed  with  a  pro- 
ration of  tallow,  forms  candles,  which  bum 
**tter  and  slower  than  common  tallow  ones,  and 


do  not  run  so  much  in  hot  weather.  They  have, 
also,  very  little  smoke,  and  emit  a  rather  agree- 
able odour.  A  soap  is  also  made  of  this  sub- 
stance, which  has  an  agreeable  scent,  and  is  well 
adapted  for  a  shaving  soap,  and  is  used  by  sur- 
geons for  plasters.  In  Carolina  they  likewise 
make  a  sealing  wax  from  these  berries.  The 
root  is  used  as  a  cure  for  toothache. 

All  the  species  grow  well  and  readily  in  peat 
soil  or  sandy  loam,  in  a  moist  situation.  They 
are  propagated  by  seeds  or  layers,  but  not  readily 
by  cuttings. 

M.  cerifera  has  been  cultivated  in  France  and 
in  Grermany,  where  it  grows  in  the  open  air ; 
and  where,  in  many  waste  marshy  situations,  it 
might  prove  a  profitable  object  of  culture. 


CHAP.  XLV. 


THE  BANYAN  TREE,  BAO&AB. 

We  have  in  the  foregoing  chapters  described 
the  most  usefiil  trees,  and  in  this  shall  consider 
some  of  the  more  remarkable  and  curious. 

The  Banyan  Tree  (ficus  IndieaJ.*  This 
singular  tree  belongs  to  the  fiimily  of  figs,  natu- 
ral ordefty  urtie&(B,  It  is  a  native  of  India;  and 
it  and  another  species  C/.  rdigiosa)^  are  held  in 
such  veneration  by  the  Hindoos,  that  if  a  person 
cuts  or  lops  off  any  of  the  branches,  he  is  looked 
upon  with  as  great  abhorrence  as  if  he  had  broken 
the  leg  of  one  of  their  equally  sacred  cows. 

This  remarkable  tree  was  known  to  the  ancients, 
Stmbo  describes  it,  and  states  very  accurately  that 
after  the  branches  have  extended  about  twelve 
feet  horizontally,  they  shoot  down  in  the  direc- 
tion of  the  earth,  and  there  root  themselves ;  and 
when  they  have  attained  maturity,  they  propagate 
inward  in  the  same  maimer,  till  the  whole  becomes 
like  a  tent  supported  by  many  columns.  This 
tree  is  also  noticed  by  Pliny  with  a  minute  accu- 
racy, which  has  been  oon&rmed  by  the  observa- 
tions of  modem  travellers ;  and  Milton  has  ren- 
dered the  description  of  the  ancient  naturalist 
ahnost  literally,  in  the  following  beautiful  pas- 
sage:— 

"  Branching  so  broad  along,  that  in  the  ground 
The  bending  twigs  take  root;  and  danghters  grow 
Aboot  the  mother  tree;  a  pillared  shade, 
High  over-arolied,  with  echoing  walks  between. 
There  oft  the  Indian  herdsman,  shnnning  heat, 
Shelters  in  oool;  and  tends  his  pasturing  herds 
At  loop-holes  cut  through  thickest  shade." 

Another  poet  also  describes  it  thus : — 

**  Twas  a  £ur  scene  wherein  they  stood, 
A  green  and  sunny  glade  amid  the  wood, 
And  in  the  midst  an  aged  Banian  grew. 

*  For  a  fignre  of  this  tree,  see  Plate  Xr. 
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It  was  a  goodly  sight  to  see 
That  Teuerable  tree, 
For  o*er  the  Uwn,  irregularly  spread, 
Fifty  straight  colamns  propt  its  lofty  head; 
And  many  a  long  depending  shoot 
Seeking  to  strike  its  root. 
Straight,  like  a  pinmmet,  grew  towards  the  groand. 
Some  on  the  lower  boughs,  which  crost  their  way, 
Fixing  their  bearded  fibres,  round  and  round, 
With  many  a  ring  and  wild  contortion  wound; 
Some  to  tlie  passing  wmd,  at  times,  with  sway 

Of  gentle  motion  swung; 
Others  of  younger  growth,  unmov'd,  were  hung 
Like  stone-drops  from  the  cavern's  fretted  height. 
Beneath  was  smooth  and  feir  to  sight. 
Nor  weeds  nor  briers  deform*d  the  natural  floor; 
And  through  the  leafy,  cope  which  bower'd  it  o*er 
Came  gleams  of  oheqner'd  light. 
So  like  a  temple  did  it  seem,  that  there 
A  pious  heart's  first  impulse  would  be  prayer."  * 

Some  specimens  of  the  Indian  fig  tree  are 
mentioned  as  being  of  immense  magnitude.  One 
near  Mangee,  twenty  miles  to  the  westward  of 
Patna,  in  Bengal,  spread  over  a  diameter  of  870 
feet.  The  entire  circumference  of  the  shadow 
at  noon  was  1116  feet,  and  it  required  920  feet 
to  surround  the  fifty  or  sixty  stems  by  which 
the  tree  was  supported.  Another  covered  an 
area  of  1700  square  yards;  and  many  of  almost 
equal  dimensions  are  found  in  diflPerent  parts  of 
India  and  Cochin  China^  where  the  tree  grows 
in  the  greatest  perfection.  The  fruit  is  small, 
not  exceeding  the  size  of  a  hazle  nut,  and  is  of 
no  use. 

Thb  Mangrove  (rhizophora  mangle )>  Dode- 
candriOy  monogynia^  of  linnsus.  This  singular 
tree  is  a  native  of  the  East  Indies  and  other  tro- 
pical climates,  where  it  grows  in  swampy  situa- 
tions on  the  coast,  and  penetrates  even  within 
low  water  mark  of  the  sea.  It  attains  the  height 
of  forty  to  fifty  feet,  and  is  an  evergreen. 

Dampier  thus  gives  an  accurate  description  of 
it.  **  The  red  mangrove  groweth  commonly  by 
the  sea  side,  or  by  rivers  or  creeks.  It  always 
grows  out  of  many  roots,  ahout  the  bigness  of  a 
man's  leg,  some  bigger,  some  less,  which,  at  about 
six,  eight,  or  ten  feet  above  the  ground,  join  into 
one  trunk  or  body,  that  seems  to  be  supported 
by  so  many  artificial  stakes.  Where  this  sort 
of  tree  grows  it  is  impossible  to  march,  by  rea- 
son of  these  stakes,  which  grow  so  mixed  one 
among  another,  that  I  have,  when  forced  to  go 
through  them,  gone  half  a  mile  and  never  set  my 
foot  on  the  ground,  stepping  from  root  to  root. 
The  timber  is  hard,  and  good  for*  many  uses. 
The  inside  of  the  bai'k  is  red,  and  it  is  used  for 
tanning  of  leather  very  much  all  over  the  West 
Indies.'* 

What  adds  to  the  singularity  of  this  tree  is, 
that  the  seeds  begin  to  germinate  and  send  out 
roots  while  they  are  yet  attached  to  the  parent 

*  Southey's  Ourse  of  Kehama. 


branches.  This  is  the  natural  way  in  whidi  ik 
tree  is  propagated,  by  their  roots  desoakdingnd 
fixing  themsdves  in  the  earth.  The  maDgme 
gave  rise  to  the  &ble  of  oysters  growing  from 
tarees,  because,  from  its  situation  on  the  sea  ahoics, 
and  within  tide  mark,  it  becomes  a  &Tt)nrite 
resort  of  those  shell-fi^,  which  cimg  to  iti 
branches,  and  thus  have  the  i^pearance  of  grow- 
ing from  ihem.t 

An  extract  has  been  prepared  by  hoihng  the 
bark  in  water,  and  then  evaporating  the  solatioD 
till  it  becomes  of  the  condstence  of  pitcL  This 
extract  is  said  to  possess  the  tanning  property  in 
a  very  perfect  degree;  and  by  bdng  prepared  on 
the  spot  where  the  tree  grows,  a  great  savbg  of 
carriage  and  other  expenses  might  be  made. 

Thb  Umbrblla.  Tiucb  (magnoUa  trtpdataj^i 
species  of  magnolia,  a  native  of  North  America, 
has  received  this  name  firom  the  form  and  posi- 
tion of  its  leaves.  These  leaves  are  from  twelve 
to  fifteen  inches  long,  and  five  to  six  inches  in 
breadth,  narrowing  to  a  point  at  each  extremity, 
and  placed  at  the  ends  of  the  branches  m  a  ci^ 
cular  manner,  like  an  umbreUa.  The  flowers, 
like  all  those  of  the  magnolia  frmily  akeady 
described,  are  laige,  and  of  a  beautifbl  white 
oolour. 

There  is  another  tree,  a  native  of  India,  which 
has  also  obtained  the  name  of  umbrella  tree  bm 
the  form  of  its  branches,  which  spread  out  sear 
the  top  into  a  dose  and  very  r^^ular  flat  dome 
or  circle.  This  tree  affords  the  natives  a  dude 
from  the  sun,  or  a  protection  fix>m  the  rain,  and 
in  this  respect  serves  the  purpose  of  an  nmhreDa 

TKRBoABO^adans<miadigiMa;  tsmoidf^ 
pofyandriay  of  Linnaras,  is  a  native  of  Weeten 
Africa,  and  is  likewise  said  to  be  found  in  Egypt 
and  Abyssinia ;  it  is  cultivated  in  many  of  the 
warmer  parts  of  the  world.  There  seems  to  he 
no  doubt  but  that  it  is  the  laigest  known  ^ 
its  trunk  bdng  sometimes  not  less  than  tiih^ 
feet  in  diameter. 

In  Adanson's  account  of  Senegal,  some  cakn- 
lations  are  made  regarding  the  growth  of  this 
tree,  founded  on  the  evidence  of  the  anndir 
layers.  The  height  of  its  trunk  by  no  mews 
corresponds  with  the  thickness  which  it  attuns. 
Thus,  according  to  his  caloulaticma,  at  one  year 
old  ite  diameter  is  one  inch,  and  its  height  fite 
inches;  at  thirty  years  old  it  has  attained  a 
diameter  of  two  feet,  while  its  height  is  only 
twenty-two  feet,  and  so  on;  till,  at  1,000  yean 
old,  the  boabob  is  fourteen  feet  broad,  and  fifty- 
eight  feet  high;  and  at  5,000  yean  the  gwwft 
lateraUy  has  so  outstripped  its  perpendicottf 
height,  that  the  trunk  wiU  be  thirty  feet  in 
diameter,  and  only  sevwity-three  feet  high.  TO 
roots,  again,  aw  of  a  most  extraoidinaiy  len^ 
so  that  in  a  tree  with  a  stem  seventy-serwi  fcet 

t  See  Plate  VUnF^g-^ 
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fmmd,  the  main  branch  or  tap  root  measures  110 
feci  in  kngth.* 

It  often  happens  that  the  profusion  of  leares 
and  of  drooping  boughs  ahnoet  hide  the  stem, 
and  the  whole  forms  a  hemispherical  mass  of 
Todnre,  140  to  160  feet  in  diameter,  and  sixty 
to  serentj  feet  high.  Thewoodispale-cobured, 
lighiy  and  soft;  so  that  in  Abyssinia  the  wild 
bees  perforate  it  and  lodge  their  honey  in  the 
hollow,  mdiich  honey  is  considered  the  best  in 
the  eonntry.  The  negroes  on  the  western  coast, 
again,  apply  their  trunks  to  a  very  extraordinary 
porpoaa.  The  tree  is  liable  to  be  attacked  by  a 
fungus^  which,  Tegetating  in  the  woody  part 
without  fJianging  the  colour  or  i^pearance, 
destroys  life,  and  renders  the  part  so  attacked 
as  soft  aa  the  pith  of  trees  in  generaL  Such 
trunks  are  then  hollowed  into  chambers;  and 
within  theaeare  suq>ended  the  dead  bodiesof  those 
toi^om  are  refused  the  honour  of  burial.  There 
they  beeome  mummies,  perfectly  dry,  and  well 
ptesenredywithoutfurther  preparation  or  embalm- 
ing, and  are  known  by  the  name  of  giuriots. 
The  boabob  is  emollient  and  mucilaginous: 
the  pubrerised  leaves  constitute  laloj  a  fovourite 
■rtide  with  the  natives,  which  they  mix  with 
their  daily  food  to  diminish  excesrive  perspira- 
tioa;  and  which  is  even  used  by  Europeans  in 
hfOB  and  diarrheas.  The  flowers  are  laige, 
white,  and  handsome;  and  in  their  first  expan* 
aon  bear  aome  resemblance  to  the  white  poppy, 
haring  snow-white  petals,  and  violet-coloured 
sTsniffns,  Both  flowers  and  fruit  are  pendant, 
and  the  leaves  drop  off  before  the  periodical  rains 
some  cm.  The  firuit  has  already  been  described; 
it  b  of  an  oblong  shape,  of  considerable  siae, 
sad  tastes  like  ginger^bread,  with  a  pleasant  acid 
flavoiur.  The  expressed  juice,  when  mixed 
with  sugar,  forms  a  cooling  drink,  much  used 
in  putrid  feven:  this  juice  also  is  generally 
ased  as  a  seasoning  for  corn-gruel  and  othrar 
food. 

DKAflQ!i*s  Blood  TBBx,f<IraeQMa<2raet>^.  Hea- 
mtdria^  mcnoffym<h  of  linncus.  This  tree  is  a 
aatiTe  of  the  East  Indies,  but  is  found  in  the 
Csnary  islands,  growing  to  an  immense  size.  It 
has  a  singular  appearanoe,t  which  can  be  better 
onderstood  by  a  figure  than  by  description. 
Hnmbddt  describes  one  he  saw  in  the  Canary 
iabnda  aa  forty-five  feet  in  circumference.  Ac- 
cording to  Sir  Geoige  Staunton's  measurement^ 
one  he  saw  was  twelve  feet  in  diameter  at  about 
ten  feet  from  the  ground.  It  is  held  in  great 
veneration  by  the  Guanchos,  or  inhabitants  of 
these  islands;  is  of  extremely  slow  growth,  and 
endures  for  ages.  It  and  the  boabob  tree  are 
periispa  the  oldest  vegetable  inhabitants  of  the 
8k*a. 

At  certain  times  the  trunk  cracks  in  various 

*  8m  Plate  XI.  fig.  2.   t  See  Plate  Vn.  fig.  3. 


parts,  and  emits  a  gum  which  concretes  into 
tears,  and  is  the  red  substance  commonly  known 
as  draffon*$  blood.  Other  trees,  however,  yield 
a  substance  similar  to  this,  although  not  reckoned 
so  genuine.  It  being  originally  a  native  of  the 
East  Indies,  the  high  veneration  in  which  it  is 
held  by  the  Guanchos  of  the  Canary  islands, 
would  indicate  its  introduction  into  those  islands 
from  the  Indian  continent;  as  also  the  original 
country  of  the  primitive  inhabitants  of  those 
islands. 

Dragon's  blood  was  at  one  time  highly  esteemed 
in  medicine;  but  it  is  now  little  used.  It  pos- 
sesses astringent  properties  in  a  very  considerable 
degree. 

Pamdahus.  There  are  several  species  of  this 
fiunily  natives  of  the  East  and  West  Indies. 

The  OrHn-spined  Pamdcmiu  (p.  cdoratU- 
simuijf  is  a  laige  spreading,  branching  bush, 
with  imbricated  leaves,  which  embrace  the  stem, 
bearing  some  resemblance  to  those  of  the  pine 
apple.  They  are  from  three  to  five  feet  long, 
and  are  placed  in  three  spiral  rows  round  the 
extremities  of  the  branches. 

It  grows  in  all  soils  and  situations  in  the  warm 
parts  of  Asia.  It  grows  readily  from  branches, 
whence  it  is  rare  to  find  the  full  grown  ripe  fruit. 
The  tender  white  leaves  of  the  flowers,  chiefly 
those  of  the  male,  yield  that  most  delightfiil 
fragrance  for  which  they  are  so  generally  esteemed, 
and  for  which  the  plant  is  cultivated  in  Japan. 
Of  all  perfumes  it  is  by  fiir  the  richest,  and  most 
powerful.  The  lower  pulpy  part  of  the  drupe, 
is  sometimes  eaten  by  the  natives  in  times  of 
scarcity  and  fomine.  The  tender  white  base  of 
the  leaves  is  also  eaten,  raw  or  boiled,  at  such 
times  of  scarcity.  The  taste  of  the  pulpy  part 
of  the  drupe  is  very  disagreeable.  The  roots  are 
composed  of  tough  fibres,  which  basket  makers 
use  to  tie  their  work  with.  They  are  so  soft 
and  spongy,  as  to  serve  the  natives  for  corks. 
The  leaves  are  composed  of  longitudinal  tough 
fibres^  which  are  used  for  various  purposes.  In 
the  South  sea  islands,  where  the  pandanus  is 
also  a  native,  this  or  some  other  species  or  variety, 
is  employed  for  making  mats.  The  leaves  are 
beautifully  white  and  glossy.  In  the  Sandwich 
islands  these  mats  are  handsomely  worked  in  a 
variety  of  patterns,  and  stained  of  different 
colours.  The  branches  being  of  a  soft,  spongy, 
juicy  nature,  cattie  will  feed  on  them  when  cut 
into  pieces.  At  Otaheite,  they  call  this  tree 
wharra. 

Snakewood  (ieoropia  peUataJ.  This  tree  is 
a  native  of  Jamaica,  is  singular  in  having  the 
trunk  and  branches  hoUow  everywhere,  and 
sloped  from  space  to  space  with  membranaceous 
septas  or  divisions,  and  answering  to  so  many 
annual  marks  on  the  surface.  The  leaves  are 
large,  peltate,  lobed  like  those  of  the  papaw  tree, 
and  placed  at  the  ends  of  the  branches.    The 
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fruit  rises  from  the  summit  of  a  pedunde,  and 
shoot  into  four,  five,  or  more  cylindrical  berries, 
composed  of  a  row  of  litUe  acini,  something  like 
the  common  raspberry,  which  they  resemble  also 
in  flarour,  and  are  agreeable  to  most  European 
palates  on  that  account. 

The  wood,  when  dry,  readily  takes  fire  by 
attrition;  and  from  this  the  native  Indians  have 
taken  the  hint,  and  kindle  their  fires  in  the 
woods  by  rubbing  a  piece  of  it  against  some 
harder  wood.  The  bark  is  strong  and  fibrous, 
and  is  frequently  used  f<tf  all  sorts  of  cordage. 
The  trunk  is  very  li^t,  and  for  that  reason 
much  used  for  bark-logs  and  fishing  floats.  The 
smaller  branches,  when  cleared  of  the  divisiims 
inside,  serve  for  wind  instruments.  Both  trunk 
and  branches  yield  a  great  quantity  of  fine  salt, 
which  is  much  used  among  the  Fresdi  to  refine 
and  granulate  their  sugars.  Pigeons  and  other 
birds  feed  readily  on  the  fruit,  and  thus  the  tree 
is  extensively  propagated. 

Poisovous  Trsbs.  The  upas  tre$  (atOiairei 
toxicariaj,  has  been  &bled  to  difiiise  a  poisonous 
atmosphere  around  it,  which  b  Msl  to  all  animals 
that  oome  within  its  influence.  There  is  no 
truth  in  this  assertion,  although  the  inspissated 
juice  of  this  tree,  which  belongs  to  the  natural 
fiunily  urtieeWf  is  highly  poisonous  when  taken 
into  the  stomach.  Another,  the  manckineal  Ure  , 
is  also  possessed  of  a  highly  acrid  and  poiscmous 
juice.  This  tree  grows  to  a  vast  size  on  the  coasts 
of  the  Caribbean  islands,  and  neighbouring 
continent.  The  leaves  ore  ovate,  serrated,  acute, 
and  shining.  The  fruit  falls  fix>m  the  tree  spon- 
taneously, strewing  the  ground  in  imtn^nf^ 
numbers. 

This  fruit  is  highly  poisonous.  The  whole 
tree  abounds  with  a  white  milky  juice,  which 
is  also  of  an  acrid,  poisonous  quality.  If  a  single 
drop  of  this  juice  fiills  on  the  skin,  it  causes  a 
sensation  like  the  touch  of  a  hot  iron,  and  raises 
a  blister  on  the  part.  It  is  a  common  belief  in 
that  country,  that  to  sleep  under  its  brandies 
will  cause  death.  ButJaquinandhisoon^MmioBS 
proved  the  fidlacy  of  this,  by  sitting  under  it  for 
three  hours  at  a  time  with  impunity.  The 
wood  is  beautifully  variegated  with  brown  and 
white,  and  is  highly  prized  for  furniture  and 
ornaments.  The  workmen  who  fell  the  trees 
first  kindle  a  fire  round  the  stem,  by  which 
means  the  juice  becomes  so  much  inspissated,  as 
not  to  flow  out  when  wounds  are  made  with 
their  axes.  Whole  woods  on  the  sea  coast  of 
Martinique  have  been  burnt  in  order  to  dear 
the  country  of  such  a  dangerous  plant. 

Thb  Tallow  Trkb  (erUon  sebifommj,  is 
remarkable  in  yidding  a  substance  very  much 
resembling  tallow  in  consistence,  in  colour,  and 
even  in  smell.  This  tree  grows  abundantly  in 
China,  where  the  inhabitants  convert  its  produce 
into  candles. 


Mr  Clarke  Abd  describes  it  as  being  one  of 
the  Lugest,  the  most  beautiful,  and  the  moil 
widdy  diflbsed,  of  the  plants  found  1^  bin  io 
China.  He  first  saw  it  a  few  miks  south  of  Nm- 
kin,  whence  it  occurred  in  greater  ot  less  afaut- 
dance  all  the  way  to  Canton.  **  We  often  «v 
it,'*  he  says,  **  imitating  the  oak  hi  the  heigblof 
its  stem,  and  the  spread  of  its  btanchei.  Iti 
foliage  has  the  green  and  lustre  of  the  Isud  Its 
small  flowers,  of  a  yellow  coUur,  aie  bone  d 
the  ends  of  its  terminal  brandies.  Quiten  d 
dark-colouzed  seed-veasda  sneeeed  them  in  an- 
tumn ;  and,  when  matured,  burst  asonderand 
disclose  seeds  of  a  delicate  whiteness." 

The  seed-vessels  are  hard  brownish  huak^Bot 
unlike  those  of  cheatnuta,  and  each  of  them  eeo- 
tains  three  round  ddiealely  white  kenda,  reaem- 
bling  in  dae  and  shape  eur  ordioaiy  hssel-nots, 
but  having  small  stones  in  the  interior.  It  k 
the  hard  white  oleaginous  aubstaiwy  sorroun^ 
these  stones  whidi  possesses  most  of  the  pfopc^ 
ties  of  tallow;  but  on  stripping  it  off  it  does  not 
soil  the  hands.  From  the  shdl  and  atom^or 
the  seed,  oil  is  extracted,  so  that  this  frdt  pro- 
duces tallow  fOT  candles^  and  oU  fon  IsmpSk  To 
obtdn  its  useful  extzact,  the  Chinese  sdjeet  the 
fruit  of  the  taUow-tree  to  much  the  aame  pio- 
oess  as  the  seed  of  the  tmmdlia  Mfw,  or  oil 
plant.  It  is  ground  in  a  trunk  of  a  tzee  wlii^ 
is  hdlowed  out,  shaped  like  a  csnoe,  lined  with 
iron,  and  firmly  fixed  in  the  ground.  Lengtb- 
ways  within  thia  hollowed  trunk  these  notci 
backwards  and  fiorwarda  a  mill-stone^  whose  ax» 
is  fixed  to  a  long  pole  laden  with  a  heavy  weight 
to  increase  the  pressure,  and  suspended  from  a 
beam.  The  pendulum-like  motion  is  gim  hja 
man  or  boy  who  graqis  the  pole,  and  with  to; 
littla  exertion  sways  it  from  side  to  side.  Afia 
the  seed  has  been  thus  pounded,  it  is  thiowB, 
with  a  small  quantity  of  water,  into  a  laigeirM 
vessd,  exposed  to  fixe^  and  leduced  by  best  iste 
a  thick  consistent  mass.  It  is  then  put  hot  into 
a  ease  consisting  of  firar  or  five  broad  iron  hoopS) 
piled  one  above  the  otho*,  and  lined  with  absw, 
and  then  pressed  down  with  the  feet  as  doae^tf 
posdbletiU  it  fills  the  cast.  It  is  thea  eaoied 
to  the  press. 

Another,  and  perhaps  a  moie  gencnUj  «^ 
ted  process  is,  merdy  to  boU  the  teaiaed  aeed  m 
water,  and  to  collect  the  tdlowy  matter  that 
floats  to  the  surfiMse.  A  certain  quantify  of  «>bi 
vegetable  oil,  occasionally  in  as  greata  pi*P^ 
tion  as  three  pounds  to  vnr^  ten  pounda  pw- 
cured  from  the  tallow^we,  is  mixed  up  with^ 

It  is  not  so  consistent  as  taUow,  sad  th^jon 
to  ptomote  the  better  cohesion  of  the  »«*^ 
the  candles  made  of  it  are  dipped  m  wax ;  tto 
extemd  coating  hardens  them,  and  P'***'|^ 
them  from  guttering.  The  combustion  of  w«e 
candles  is  described  as  being  less  perfecy^wo* 
ing  a  thicker  smoke^  a  dimmer  light,  and  con- 
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nming  much  more  rapidly  than  ours.  These 
strkms  defects  are  perhaps  attribatable  in  a  great 
aeame  to  the  nnappropriateness  of  the  wick 
eoployedy  which  is  merely  a  little  rod  of  dry 
U^  wood  (generally  bamboo),  with  the  pith  of 
t  ndi  woand  round  it ;  the  pores  of  this  pith 
aerring  as  a  medium  to  convey  to  the  wood  the 
JnflmnmaMe  matter  with  which  it  is  surrounded. 

Father  lyincarrille  mentions,  in  a  letter  writ- 
ten by  him  firom  Pekin,  and  published  in  the 
Plulosophkal  Transactions  for  1763,  that  almost 
aB  the  candles  sold  in  the  southern  provinces  of 
Cbina  are  made  with  tallow  prepared  from  theee 
benies.  There  are  very  few  sheep  in  that  part 
of  Uie  country  ;  animal  tallow  is  therefore  very 
aearee,  and  this  vegetable  production  is  in  con- 
sequence held  in  high  estimation. 

Thk  PnrsT  Tkbb  (vateria  IndieaJ  growing  on 
the  eoast  of  Malabar,  yields  a  substance  very 
mmh  rssembling  that  of  the  erotM  ubifenm. 
The  peculiar  product  of  this  tree  is  fully  described 
in  an  interesting  paper  on  the  subject,  by  Dr 
Beajamin  Babington,  who,  from  many  experi- 
ments, has  shown  that  its  inflammable  proper- 
ties admirably  adapt  it  for  the  manu£Eu;ture  of 
caadleSyit  being  in  every  way  superior  to  animal 
taOow. 

TTie  useful  matter  is  obtained  by  simply  boil- 
ing the  pulpy  fruit  of  the  piney  tree  in  water, 
when  the  fused  vegetable  tallow  rises  to  the  sur- 
boe,  and,  on  cooling,  forms  a  solid  cake.  No 
briber  preparation  is  necessary.  This  substance 
b  generally  white,  sometimes  yellow,  unctuous 
to  the  touch,  ^  with  some  degree  of  waxineas, 
afanost  tasteless,  and  has  an  agreeable  odour 
nflKwhat  resembling  common  cerate."  It  takes 
a  liquid  form  at  the  temperature  of  97^^  Fah- 
renheit, and  consequently  generally  remains  solid 
in  India,  in  which  respect  it  difibrs  from  palm 
or  cocoa-nut  oil.  Its  speciflc  gravity  at  the 
nehing  point,  or  97^%  ia  '8965,  and  at  60^,  is 
•9260. 

A  piece  of  this  tallow  enveloped  in  folds  of 
blotting  paper  was  submitted  to  strong  pressure, 
and  scarcely  sufficient  ekdn^  or  pure  oil,  was 
expressed  to  imbue  the  inmost  fold.  Its  tenacity 
and  aoUdity  are  so  great,  that  the  united  efforts 
of  two  strong  men  were  in  vain  exerted  to  cut  a 
round  piece  of  nine  pounds  weight  asunder  with 
a  fine  iron  wire,  and  it  was  no  easy  task  to  efiect 
a  division  even  with  the  assistance  of  a  saw.  Dr 
B.  Babington  likewise  remarked  that,  ^on  a 
fracture  being  made,  it  exhibits  a  crystalline 
structore  in  small  aggr^^ated  spheres,  composed 
of  radii  emanating  from  a  centre,  not  unlike  the 
form  of  Wavellite."  Animal  tallow,  when  melted 
into  large  casks,  and  slowly  cooled,  has  a  some- 
what rimilar  appearance. 

When  piney  tallow  is  manufactured  into  can- 
dles, they  come  from  the  mould  freely,  differing 
in  this  respect  from  wax,  which  it  is  found  diffi- 


cult to  cast.  These  candles  afford  as  strong  a 
light  as  those  made  of  animal  tallow,  and  have 
the  great  advantage  of  being  free  from  the  unplea- 
sant odour  of  the  animal  substance. 

Piney  tallow  readily  unites  in  all  proportions 
with  wax,  spermaceti,  and  tallow,  forming,  when 
mixed  with  spermaceti  and  wax,  a  compound 
which  fuses  at  a  temperature  approximating  to 
their  mean  melting  point,  according  to  their  rela- 
tive proportions.  A  mixture  with  any  of  these 
ingr^ents  has  been  found  to  form  a  better  can- 
dle than  when  the  pure  and  more  fusible  sub- 
stance is  alone  employed.  Dr  B.  Babington  made 
several  experiments  to  discover  its  inflamma- 
bility compared  with  other  substances;  and 
ascertained  with  tolerable  accuracy,  that  the 
piney  tallow  approaches  nearer  to  animal  fat  in 
its  rate  of  combustion  than  to  spermaceti  or 
wax,  and  that,  all  circumstances  being  similar, 
a  less  weight  was  consumed  of  this  in  a  given 
time  than  of  either  of  the  other  substances. 

The  natives  have  never  hitherto  applied  this 
vegetable  product  as  a  means  of  affording  light. 
Its  concrete  form  is  probably  the  cause  of  their 
having  neglected  it;  as  a  solid  substance  is  never 
used  in  India  for  feeding  the  flame  of  their  wicks, 
and  candles  are  unknown  there.  Their  lamps 
are  supplied  with  many  fluid  vegetable  oils,  which 
their  country  yields  in  profusion.  The  product 
of  the  piney  tree  is,  however,  employed  medici- 
nally by  tiie  Indians,  who  consider  it  as  an 
excellent  application  for  bruises  and  rheumatic 
pmns. 

A  resin,  very  nearly  similar  in  its  properties, 
to  that  of  copal,  exudes  from  the  same  tree,  and 
furnishes  a  very  durable  natural  varnish.  This 
resin,  when  ndxed  up  with  the  tallow  of  the 
piney  tree,  is  used  as  a  substitute  for  tar,  in 
smearing  the  bottoms  of  boats. 

The  vateria  Indica  grows  very  commonly 
throughout  the  western  coast  of  the  peninsula 
of  India,  as  far  northward  as  the  extreme  limit 
of  the  province  of  Canaro.  A  plentifril  supply 
might  ^erefore  be  readily  obtained,  which  could 
be  imported  into  this  country  at  one-fourth  the 
price  of  wax.  Although  it  may  not  possess  all 
the  advantages  of  that  substance,  it  is  still  con- 
siderably superior  to  animal  tallow. 

Thb  Pitcher  Pla^tt,  nepenthes  distilUUoria  ; 
duBcia^  monodelphi<i^  of  Linmeus.  This,  though 
a  herbaceous  plant,  may  be  included  among  the 
more  singular  productions  of  the  vegetable 
kingdom.  It  is  a  native  of  China  and  the  East 
Indies,  and  grows  in  marshy  situations.  The 
flower  is  a  panicle.  The  leaves  are  sessile,  oblong, 
and  terminated  at  the  extremities  by  a  cylin- 
drical, hollow  vessel,  exactly  resembling  a  com- 
mon water  pitcher. 

This  pitcher  is  furnished  with  a  lid,  which 
opens  and  shuts  by  the  contractions  of  a  mem- 
\  branous  hinge.  In  its  native  state  this  cup  ia 
3  p 
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found  filled  with  fluid  eecreted  from  the  juices 
of  the  plant.    What  is  remarkable,  this  fluid, 


177, 


PIteher  Plast. 

is  a  pure  and  wholesome  water,  while  the  water 
of  the  soil  in  which  the  plant  grows,  is  stagnant 
and  unwholesome.  From  forty  to  fifty  of  these 
cups  grow  on  a  plant,  each  holding  about  an 
ounce  or  two  of  water. 

This  plant  thrires,  with  care  and  attention,  in 
hot-houses  in  this  country,  where  the  pitchere 
are  fully  developed.  It  requires  a  very  damp 
atmosphere,  and  much  heat. 


CHAP.  XLVI. 

TOE  8FICE  TREES  AIO)  PLAMTS—CINN  AMOK,  CAMPHOR, 
CLOVE,  PEPPER,  OINOER,  &C. 

The  plants  to  be  treated  of  in  this  chapter 
are  distinguished  by  their  aromatic  qualiUes, 
depending  on  the  existence  of  an  essential  oil, 
either  diflFused  throughout  the  whole  plant,  or 
existing  in  the  bark,  fruit,  or  roots. 

These  aromatic  species  have  been  used  as  lux- 
uries, and  perhaps  formed  the  first  articles  of 
commerce  among  the  earliest  races  of  mankmd. 
In  eastern  countries,  from  the  earliest  times, 
they  were  employed  as  perfumes,  and  entered  into 
the  composition  of  most  of  their  culinary 
dishes.  The  Egyptians,  Greeks,  and  Romans 
used  them  in  profusion  both  as  articles  of  luxury, 
and  at  their  religious  ceremonies  and  funeral 
obsequies.  Nor  are  they  less  esteemed  by  the 
modems,  or  the  inhabitants  of  the  more  tem- 
perate and  colder  regions  of  the  globe.  Into 
every  country  almost,  are  Uiese  fragrant  and 
stimulating  substances  diffnsed  by  the  universal 
agency  of  commerce. 

The  Cinnamon  tree  Claurtu  cinnamomumj. 
Natural  family  tettWnwp;  enneandriOy  numoffynioj 
of  Linnaeus.  This  valuable  and  beautiful  species 
of  the  laurel  family,  grows  to  the  height  of 
twenty  to  thirty  feet.    The  trunk  is  short,  erect. 


with  wide  spreading  branches,  and  a  smooth  ash. 
coloured  bark.  The  leaves  stand  in  oppoate 
pwrs  upon  short  footstalks;  they  are  oval,  tbne 
to  five  inches  long,  of  a  bright  green  above,  and 
pale  beneath,  and  traversed  longitudmally  by 
three  whitish  nerves.  Theflowereareinpanida, 
with  six  small  petals;  they  have  no  show,  and 
have  a  slight,  rather  foetid  odour.  The  fruit  b 
the  Mze  of  a  middUng  oUve,  soft,  insipid,  and  of 
a  deep  blue.  It  encloses  a  nut,  the  kcmd  of 
which  germinates  soon  after  it  falls,  and  there- 
fore cannot  easily  be  transported  to  a  distance 
The  timber  b  white,  and  not  very  solid;  the  root 
is  thick  and  branching,  and  exudes  abundance 
of  camphor.  The  inner  bark  fbnns  the  dnnaaaoa 
of  commerce. 

This  tree  is  a  native  of  Ceybn,  to  which  place 
it  was  at  one  lame  thoaght  that  it  was  entirely 
confined;  but  it  is  now  known  to  grow  plentifully 
in  Malabar,  Cochin-China,  Sumatra,  and  the 
eastern  islands;  and  it  has  been  cultivated  in  the 


ITS. 
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Bmils,  Ott  lUuriUus,  India, «''«»««'«"'""'" 
tropical  localiaes.  There  are  probably  mwy 
varieties  and  several  specie,  of  this  tree,  moj^ 
br«»a«.dclimate.  TheaoUin wlud>.tUm^^ 
best  iB  nearly  pure  quarte  *and.  ^^^ym 
cinnamon  garden  near  Colombo,  'n^Cejlo^"* 
found  by  rSayy  to  conast  of  98^  of -^^ 
sand,  and  of  only  one  part  of  «««»j*te  n^ 
in  the  hundred.  The  garden  is near^on.J^ 
with  the  lake  of  Colombo;  ito  «»"»"»»  "*^ 
te«d;  the  climate  is  remarkably  i^f\^^ 
are  faiqnent;  and  the  temperahiw  is  high, »« 
u'noommonly  equable.  „  ,  ^  e^  W  « 

Although,  ever  since  the  J>^j^^. 
setUement  in  Ceylon,  cimianwn  ^f^'^ 
them  a  lucrative  article  of  trade,  and  <»•  «^^ 
they  strove  by  every  me««  7""^  ^,fcj«t 
poliie.  this  tree  was  not  "^ebyU^a"^ 
of  cultivation  in  ttie  island  untd  1«66-   »" 
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that  period  cinnamon  "was  collected  in  the  forests 
and  jmigksy  since  an  idea  preyailed  that  its 
excellence  depended  on  its  spontaneous  growth, 
nnd  that  if  once  subjected  to  culture,  it  would 
no  longer  be  genuine. 

When  Falk  vras  appointed  governor  of  Ceylon, 
he  Mt  the  inconvenience  of  depending  for  a 
r^:n]ar  supply  on  such  a  resource,  the  more 
eapedaD  J  as  ihe  greater  part  of  the  cinnamon 
tiees  lay  in  the  dominions  of  the  king  of  Candy, 
who  freM^nently,  with  or  without  apparent  reason, 
refused  the  cinnamon  peelers  admission  into  his 
dominionsi,  and  the  Dutch  were,  in  consequence, 
often  restricted  to  less  than  hidf  their  required 
anmial  exports. 

Governor  Falk,  in  his  attempt  to  remedy  this 
evil,  by  cultivating  the  cinnamon  tree  in  the 
territory  belcmging  to  the  Dutch,  was  discouraged 
by  the  prejudices  of  the  natives,  and  discounte- 
Dsnced  by  the  parsimony  of  the  Supreme  Govern- 
ment of  Batavia.    It  was  said,  ^for  one  hundred 
and  fifty  years  Ceylon  had  supplied  the  requisite 
quantity  of  cinnamon,  the  expense  of  which 
was  ascotained  and  limited :  why  then  risk  the 
saceesB  of  a  new  plan,  attended  with  extraordi- 
nary charges."     This  public  spirited  governor 
nevertheless  persevered  in  his  undertaking,  and 
to  his  snccess  the  English  owe  the  floux^shing 
state  in  which  they  found  the  cinnamon  planta- 
tions of  Ceylon,  when  they  ci^tured  that  island* 
This  tree  is  now  cultivated  in  four  or  five  very 
laige  gardens^  the  extent  of  which  may  in  some 
measure  be  imagined  by  the  quantity  of  cinnamon 
annually  exported  thence,  amounting  to  more 
than    400,000  lbs.;  and  from  the  number  of 
people  who  are   employed    in   the  cinnamon 
department,  these  being  from  twenty-five  to 
twcnty-rix  thousand  persons. 

Hie  trade  in  this  produce  had  always  been  a 
monopoly;  during  the  government  of  the  Dutch, 
this  was  enforced  with  an  excessive  degree  of 
rigour,  at  which  humanity  revolts.  It  is  painful 
to  eontempUte  man,  when  greediness  for  exclu- 
siire  gains,  the  meanest  of  all  motives^  incites 
him  to  acts  of  oppression  and  tyranny.  ''The 
aelfiiig  or  giving  away  the  smallest  quantity  of 
ctmumon  (even  were  it  but  a  sbgle  stick),  the 
exporting  of  it,  the  peeling  of  the  bark,  extract- 
ii^  the  oU  either  firom  that  or  the  leaves,  or  the 
eaonphor  from  the  roots,  except  by  the  servants 
of*  government,  and  by  their  order,  as  well  as 
the  wOfol  injuring  of  a  cinnamon  plant,  were 
all  made  crimes,  punishable  with  death,  both 
on  the  penons  committing  them,  and  upon  every 
serrant  of    government  who    should  connive 

In  order  to  keep  up  the  prke  of  the  spices, 
the  Bntdi  government  was  formerly  accustomed 
to  luve  these  destroyed,  when  supposed  to  be 
ecenmukted  in  too  large  quantities.  Sometimes, 
it  'WIS  sud,  this  oriental  produce  was  thrown 


into  the  sea^  and  sometimes  the  work  of  destrur- 
tion  was  accomplished  by  other  means,  ftf. 
Beaumare  relates,  that  on  the  10th  June,  1760, 
he  beheld,  near  the  Admiralty  at  Amsterdam,  a 
blazing  pile  of  these  aromatics,  which  were 
valued  at  eight  millions  of  livres,  and  an  equal 
quantity  was  to  be  burnt  on  the  ensuing  day. 
The  air  was  perfumed  with  this  incense,  the 
essential  oils,  freed  from  their  confinement,  dis- 
tilled over,  mixing  in  one  spicy  stream,  which 
flowed  at  the  feet  of  the  spectators;  but  no 
person  was  suffered  to  collect  any  of  this,  nor 
on  pain  of  heavy  punishment  to  rescue  the 
smallest  quantity  of  the  spice  from  the  wasting 
dementi 

The  cinnamon  tree  is  very  difficult  to  rear  in 
hot-houses  in  this  country.  Yet  many  plants 
are  to  be  seen,  which  regularly  flower  and  ripen 
their  seeds  in  Britain. 

Cassia^  or  Bastard  Cinnamon  (I,  cassia).  This 
tree  is  found  in  China,  and  several  parts  of  South 
Asia.  It  yields  the  same  products  as  the  true 
cinnamon,  but  of  inferior  quality  and  value; 
and  thus  often  serves  to  adulterate  the  other. 
What  are  called  cassia  buds,  are  the  hexangular, 
fleshy  receptacles  of  the  seeds  of  the  true  cinna- 
mon, and  perhaps  of  the  cassia  trees. 

The  trees  which  are  cultivated  are  kept  as  a 
sort  of  coppice,  and  numerous  shoots  spring 
apparently  from  the  roots;  these  are  not  allowed 
to  rise  higher  than  ten  feet.  We  are  told,  that 
when  the  trees  first  put  fi>rth  their  flame- 
coloured  leaves  and  delicate  blossoms,  the  scenery 
is  exquisitely  beautiful.  In  three  years  after 
planting,  each  tree  afibrds  one  shoot  fit  for  cut- 
ting, at  the  fifth  year  horn  three  to  five  shoots 
may  he  taken;  but  it  requires  the  vigour  of 
eight  years'  growth  before  it  yields  as  many  as 
ten  branches  of  an  inch  in  thickness.  From  the 
ages  of  ten  to  twelve  years  is  the  period  of  its 
greatest  perfection ;  but  its  duration  of  life  is  not 
limited,  as  the  root  spreads,  and  every  year  sends 
np  new  shoots  or  suckers. 

Trees  which  grow  in  rocky  situations,  and  the 
young  shoots,  when  the  leaves  are  of  a  reddish 
colour,  yield  the  best  and  most  pungent  aromatic 
bark.  The  tree  is  known  to  be  in  the  best  state 
when  the  bark  separates  easily  from  the  wood, 
and  has  the  inside  covered  with  a  mucilaginous 
juice;  but  if  that  be  not  carefully  removed,  the 
flavour  of  the  spice  is  injured.  The  shoots  are 
cut  when  firom  half  to  three-quarters  of  an  inch 
in  thickness,  and  in  lengths  of  firom  two  to  three 
feet.  Bfany  hands  are  employed  in  this  work ; 
each  man  is  obliged  to  furnish  a  certain  quantity 
of  sticks.  When  this  part  of  his  task  is  fulfilled, 
he  conveys  his  firagrant  load  to  a  shed  allotted 
for  the  purpose,  where  the  bark  is  instantly 
stripped  from  the  wood,  and  freed  fh>m  the  epi- 
dermis, which  is  scraped  ofi^  The  firagranoe  dif- 
fused around,  during  this  process,  b  described  as 
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being  extremely  delightful ;  but  in  parts  of  the 
plantation  remote  from  this  spot^  unless  the  trees 
be  agitated  with  violence,  the  peculiar  smell  of 
the  cinnamon  cannot  be  distinguished.  The  wood, 
deprired  of  the  bark,  has  no  smell,  and  is  used 
as  fuel. 

When  the  bark  is  perfectly  cleansed  it  is  of  a 
pale  yellow  colour,  and  about  the  thickness  of 
parchment.  It  is  then  placed  on  mats,  to  dry  in 
the  sun,  when  it  curls  up,  and  acquires  a  darker 
tint.  The  smaller  pieces  are  then  put  inside  the 
larger,  and  the  whole  close  together  into  the 
tubular  form  in  which  it  is  sold  in  the  shops. 
When  the  rind,  or  part  forming  the  cinnamon, 
b  first  taken  from  the  tree,  it  is  described  as  con- 
sisting of  an  outer  portion  which  tastes  like  com- 
mon bark,  and  an  inner  portion,  which  is  very 
sweet  and  aromatic.  In  the  course  of  the  drying, 
the  oil  of  the  inner  portion,  on  which  the  flavour 
depends,  Ib  communicated  to  the  whole;  and  the 
quality  of  the  entire  bark  b  understood  to  depend 
more  upon  the  relative  quantities  of  those  por- 
tions of  the  bark  than  upon  anything  else.  The 
cinnamon  of  Ceylon  has  the  outer  portion  much 
thinner,  in  proportion  to  the  inner,  than  the 
cassia  of  other  countries;  and  to  that  its  higher 
pungency  is  attributed. 

Under  fiivourable  circumstances,  the  cinnamon 
tree  yields  a  laige  and  a  small  harvest  every 
year.  The  large  one  is  obtained  soon  after  the 
fruit  is  ripe;  that  is,  when  the  tree  has  again 
pudied  out  shoots^  and  the  sap  is  in  vigorous 
circulation.  Biay  and  June  are  the  best  months 
in  the  year  for  the  great  harvest;  in  November 
and  December  the  little  harvest  is  obtained.  In 
those  plantations  which  belong  to  government, 
however,  there  is  but  one  harvest^  beginning  in 
Biay,  and  ending  in  October. 

Though  cinnamon  has  found  a  place  in  our 
Pharmacopeia,  the  purpose  to  which  it  has  been 
applied  by  the  South  Americans,  invests  it  with 
medicinal  properties,  which  it  is  not  usually 
supposed  to  possess.  '^One  thousand  bales 
(^000  lbs.)  are  said  to  be  consumed  annually 
by  the  slaves  in  the  mines  of  South  America. 
Each  receives  daily  a  certain  quantity,  out  into 
pieces  one  inch  in  length,  which  he  eats  as  a 
preservative  against  the  noxious  effluvia  of  the 
mines." 

Oil  of  cinnamon  was  formerly  obtained  at 
Colombo,  from  distilling  the  fra§^ents  broken 
oflF  in  packing;  latterly  a  great  proportion  has 
been  made  from  coarse  cinnamon  unfit  for  expor- 
tation. A  very  small  quantity  of  oil  is  contained 
in  the  bark;  three  hundred  pounds  of  which  are 
required  to  yield  twenty-four  ounces  of  oil,  and 
consequently  this  is  extravagantly  dear.  When 
made  from  the  finest  cinnamon  its  specific  gravity 
is  greater,  but  from  the  coarse  sort  it  is  less  than 
that  of  water. 

Thx  Camphor  Tree  (L  eamphora).      This 


tree  grows  to  a  considerable  height^  dividinfrioto 
many  branches  covered  with  smooth  greenidi 


bark.  The  leaves  are  evate,  lance-ai 
smooth,  nerved ;  on  the  upper  side  < 
lowish  green  colour,  on  the  under  gli 
stand  upon  long  footstalks,     llie 
small,  white,  destitute  of  ca^rx,  with  ( 
led  corolla.     The  fruit  resembles  ' 
cinnamon* 

This  tree  is  a  native  of  Japan,  git  -^"- 
dantly  in  the  woods  of  the  western -pt^BiPfbe 
island.  It  was  first  cultivated  in  W0k^1 
Miller,  and  is  a  hardy  hot-house  plsoi^  4k 
roots,  wood,  and  leaves  have  a  strong  iin^ 
camphor.  This  substance  b  found  tolo4g^#ff7 
where  in  the  intersticea  of  the  fibres  of  tiitflM 
also  in  the  pith^  but  most  abundantly  in jMB- 
vioes  and  knots.  To  obtain  the  cani^^ 
parts  of  the  tree  are  cut  into  chips,  iNii*^ 
suspended  in  a  net  witlun  a  kind  oiM^^^^ 
pot,  the  bottom  of  which  b  covered  witk*llef» 
and  an  earthen  head  fitted  to  it.  Hest'^ieo 
applied,  and  the  steam  of  the  boiling  wrt«1^ 
trating  the  oontenU  of  the  net,  elevates  ihseem- 
phor  into  the  ci^ital,where  it  ooneretei  Oi  An*^ 
with  which  thb  part  of  the  appamtus  '^^^^ 

Many  other  plants  yield  camphor  when  tieeted 
in  a  similar  manner.  Pure  camphor  is  wWte, 
pellucid,  somewhat  unctuous,  of  a  bitteriA  «o- 
matio  acrid  taste,  accompanied  afterwanb  bjr  a 
sense  of  oookiess,  very  vobtile  and  inflsnuM^ 
and  when  takwi  into  the  stomsch,  rtimulstiflg 
and  narcotic. 

It  does  not  seem  to  have  been  known  to  the 
Greeks,  but  was  much  used  by  the  Aiabisn  phy- 
sidan8,andcaUedoa>ror«iit/ir.  Its  odour  is 
dbagxeeable,  and  destroys  insects  and  vemua; 
and  it  b  on  thb  account  used  in  miucttins. 
From  its  great  v^atility,  however,  it  soon  ers- 
porates,  unless  confined  in  close  boxee  or 
bottles. 

Thb  Cw)vr  (oaryophyUut  formatkus.)  Nig- 
ral fiunily  wj^fiacmB;  koMmdria,  mcrngj/mt,^ 
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linima.    This  tree  does  not  rise  to  any  great 
height,  the  trunk    soon   dividing   into  large 


UO-L 


CWreTTMc 

Wchesywhidi  are  coyered  with  a  smooth  gray- 
nhbtik.  The  leaves  are  large,  entire,  oblong, 
lanee-shaped,  of  a  bright  green  colour,  and  stand 
inptiniipon  short  footstalks. 

Theflowers  grow  in  bunches  at  the  very  extre- 
o%of  the  branches ;  when  they  first  appear, 
whkh  is  at  the  beginning  of  the  rainy  season, 
tbey  tie  in  the  form  of  elongated  greenish  buds, 
frm  the  extremity  of  which  Uie  corolla  is 
ezpmded,  which  is  of  a  delicate  peach'-bloesom 
coloor.  When  the  corolla  begins  to  fiide,  the 
calyx  turns  yellow,  and  then  red ;  the  calyces, 
^^  the  embryo  seed,  are  in  ibis  stage  of  their 
K^wth  beaten  from  the  tree,  and  after  being 
dried  in  the  son,  are  what  are  known  as  the 
clons  of  commerce.  If  the  firuit  be  allowed  to 
remahi  on  the  tree  after  arriving  at  this  period, 
titt  calyx  gradually  swells,  the  seed  enlarges, 
*nd  the  pungent  properties  of  the  clove  are  in 
K'Mt  part  dissipated.  Each  berry  contains  only 
one  leed,  which  is  oval,  dark  coloured,  and  of  a 
coniiderBble  sice.  It  is  a  long  time  before  a 
dore-tree  yields  any  profit  to  the  cultivator ;  as 
sftor  repeated  trials,  it  can  be  safely  said  that  it 
'ardj  produces  fruit  till  eight  or  nine  years 
>fterb^  first  planted. 

The  whole  tree  is  highly  aromatic,  and  the 
foot-etalks  of  the  leaves  have  nearly  the  same 
pin)g«ncy  as  the  calyx  of  the  flowers.  ^'  Clove- 
^'^  says  Sir  T.  Raffles,  ^  as  an  avenue  to  a 
'^dence,  are  perhaps  unrivalled — ^their  noble 
l^t,  the  beauty  of  their  form,  the  luxuriance 
of  their  foliage,  and  above  all,  the  spicy  fragrance 
with  which  they  perfume  the  air,  produce,  on 
^▼ing  through  a  long  line  of  them,  a  degree  of 
'^luate  pleasure  only  to  be  enjoyed  in  the  dear 
ligbt  atmosphere  of  these  hititudes." 

The  dove  is  a  native  of  most  of  the  Molucca 
^di  where  it  has  been  produeed  from  the  ear- 


liest records,  so  abundantly,  that  in  exchange 
for  their  spicy  produce,  the  inhabitants  were 
enabled,  before  the  intrusion  of  the  Europeans 
into  their  country,  to  procure  for  themselves  the 
productions  which  they  required  of  almost  every 
other  r^on.  Although  Europeans  have  for  more 
than  two  thousand  years  known  the  use  of  this 
spice,  yet  little  more  than  three  hundred  years 
back  they  were  ignorant  whence  it  was  obtedned. 
The  Persians,  Arabians,  and  Egyptians  formerly 
brought  cloves  and  nutmegs  to  the  ports  in  the 
Mediterranean,  and  hither  the  Venetians  and 
Genoese  resorted  to  buy  the  spices  of  India,  until 
the  Portuguese,  in  1611,  discovered  the  country 
of  their  production.  This  nation  did  not,  how- 
ever, long  enjoy  the  firuits  of  its  discovery;  the 
Dutch  soon  drove  them  from  the  Moluccas,  and 
for  a  long  time  maintidned  a  very  strict  mono- 
poly over  the  productions  of  these  islands.  It 
is  said  that  they  destroyed  the  clove  trees  grow- 
ing on  the  other  islands,  and  confined  their  cul- 
ture whoUy  to  Amboyna.  They  allotted  to  the 
inhabitants  four  thousand  parcels  of  land,  on  each 
of  which  it  was  expected  that  one  hundred  and 
twenty-five  trees  should  be  cultivated;  and  in 
1720  a  law  was  passed  compelling  the  natives  to 
make  up  this  number:  there  were  in  conse- 
quence five  hundred  thousand  clove  trees  planted 
in  this  small  island,  each  of  these  on  an  average 
produced  annually  more  than  two  pounds  of 
doves,  so  that  the  aggr^;ate  produce  weighed 
more  than  a  million  of  pounds.  Subsequently 
to  this  period,  the  policy  of  the  Dutch  somewhat 
relaxed,  and  the  tree  has  been  suffered  to  grow 
on  other  islands,  and  even  to  be  carried  to  the 
West  Indies,  where,  however,  it  does  not  appear 
until  very  lately  to  have  succeeded.  Sir  Joseph 
Banks  introduced  it  into  this  country  about 
1797. 

The  dove  seems  to  have  been  unknown  as  an 
aromatic  spice  to  the  ancients,  neither  the  Greek 
nor  Roman  writers  having  taken  any  notice  of 
it.  The  Arabians  first  introduced  it  as  a  medi- 
cine. The  essential  oil  is  used  as  one  of  the 
most  powerful  stimulants  in  cases  of  gout  or 
cramp  of  the  stomach,  or  of  paralysb.  It  will 
also  be  found  a  usefrd  ingredient  to  allay  the 
pain  of  a  carious  tooth,  when  inflammation  of 
the  membranes  or  gums  is  not  present.  Cloves, 
in  substance,  ore  also  used  as  condiments  in 
preserves  and  pickles; 

Cloves  contain  a  very  large  proportion  of  essen- 
tial oil,  larger  perhaps  than  any  other  plant  or 
parts  of  a  plant.  This  oil  is  extremdy  pungent, 
and  is  one  of  the  few  essential  oUs  which  is  spe- 
cifically heavier  than  water.  It  is  usually  pro- 
cured by  distillation,  but  when  the  doves  are 
newly  gathered,  it  may  be  obtained  by  pressure. 
A  part  is  often  so  taken,  and  the  doves^  which 
are  thereby  rendered  of  little  value,  are  fraudu- 
lently mixed  with  sound  ones;  but  the  robbed 
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cloTes  are  easily  detected  by  their  pale  colour, 
shrivelled  appearance,  and  want  of  flavour. 

The  pungent  and  aromatic  virtues  of  the  dove 
reside  in  this  essential  oil,  combined  with  the 
resinous  matter  of  the  spice  ;  but  it  does  not 
appear  that  these  qualities  are  absolutely  neces- 
sary to  the  growth  or  fructification  of  the  tree. 
To  give  to  this  its  greatest  value,  it  must,  how- 
ever, be  cultivated  in  a  mtuation  where  they  can 
be  elaborated  in  the  greatest  quantity.  Its  pro- 
fitable growth  is  therefore  limited  to  a  very  nar- 
row range  of  temperature  and  climate ;  as  the 
dove  loses  its  flavour  if  the  situation  be  too 
moist  or  too  dry,  too  near  the  sea,  or  too  much 
elevated  above  its  levd.  Though  the  tree  be 
found  in  the  larger  islands  of  Eastern  Asia,  and 
in  Cochin  China,  it  has  there  little  or  no  flavour* 
The  Mduocas  seem  to  be  the  only  places  where 
the  dove  comes  to  perfection  without  cultiva- 
tion. 

This  tree  is  so  great  an  absorbent  of  moisture 
that  no  herbage  will  grow  under  its  branches  ; 
while  the  doves,  when  gathered,  if  placed  in  a 
heap  near  a  vessel  of  water,  are  found  very  much 
to  have  increased  their  weight  at  the  end  of  only 
a  few  hoursy  in  consequence  of  the  laiga  por- 
tion of  water  which  they  have  attracted  and 
imbibed.  It  is  said  that  both  the  grower  and 
trader  in  cloves  avail  themselves  of  the  know- 
ledge of  this  fiict,  and  since  this  spice  is  always 
sold  by  weight,  thus  give  a  fiictitious  vdue  to 
their  goods. 

PiMBNTO   OR   JaMJLICA    PbPPER    (n^fftfU    pi- 

menia.)     This  b  another  species  of  the  same 

iss. 


Pimento. 

family.  It  is  an  extremely  handsome  tree  ;  a 
native  of  South  America  and  the  West  Indies^ 
especially  of  the  bland  of  Jamaica^  whence  the 
berries  or  pimento  of  commerce  are  exported  in 
large  quantities.  Thb  tree  grows  to  the  height 
of  about  thirty  feet,  with  a  smooth  brown  trunk, 
and  shining  green  leaves,  resembling  those  of  the 
bay;  branches,  coming  out  on  all  sides,  are 
dothed  in  the  most  luxuriant  foliage.  In  the 
months  of  July  and  August  a  profusion  of  white 
flowers  pleasingly  contrast  with  the  dark  green 
leaves — ^the  whole  forming  an  object  of  vegetable 
beauty  rarely  surpassed  ;  while  the  rich  perfume 


which  b  exhaled  around;  and  which  is  vafle*] 
by  the  gentlest  breeze,  rniders  an  aasemUageof 
these  trees  one  of  the  most  delidous  plantatioDs 
of  even  a  tropical  diale.  When  the  leares  ire 
bruised,  they  emit  a  fine  aromatic  odour  « 
powerful  as  that  of  the  fruit ;  indeed  it  b  said 
that  they  yield  by  distillation  a  delicate  oil,wluch 
b  often  used  in  the  dispensariea  as  a  sabstitnie 
for  oil  of  cloves. 

The  pimento  tree  grows  spontaneously  in  many 
parts  of  Jamaica  ;  it  abounds  more  [Nuiiculariy 
on  the  northern  side  of  that  island,  in  derated 
spots  near  the  coast.  When  a  new  plantation  of 
these  b  to  be  formed,  no  regular  planting  or  sow- 
ing takes  place ;  it  Is  usual  to  appropriate  a 
piece  of  land  either  in  the  neighbourhood  of  a 
plantation  already  formed,  or  in  a  part  of  the 
woodlands  where  these  trees  are  scattered  in  a 
native  state.  The  land  b  then  deared  of  all 
wood  but  these  trees,  wMch  are  left  standing, 
and  the  felled  timber  b  allowed  to  remain  where 
it  fiaUs  to  decay  and  perish.  In  the  comae  of  a 
year  young  pimento  plants  are  found  q)ringing 
up  on  all  parts  of  the  land  ;  produced,  it  is  nip* 
posed,  in  consequence  of  the  ripe  berries  baring 
been  scattered  there  by  the  birds,  while  the  pros- 
trate trees  protect  and  shade  the  tender  seedlings. 
At  the  end  of  two  yean  the  land  is  thorougU/ 
deared,  only  those  plants  being  left  which  pro- 
mise a  vigorous  growth  ;  these  come  to  matoritjr 
in  about  seven  years  from  the  first  formation  (A 
the  plantation,  and  usually  attain  to  the  heiglit 
of  thirty  feet.  But  thouf^h  apparently  of  so  easy 
propagation,  it  b  only  in  those  parts  where  the 
tree  b  of  spontaneous  production.  Edwards 
observes,  that  **  thb  tree  b  purdy  a  child  of 
nature,  and  seems  to  mock  dl  the  bboan  of 
man,  in  hb  endeavours  to  extend  or  improve  its 
growth :  not  one  attempt  in  fifty  to  propagate 
the  young  plants,  or  to  ruse  them  from  ihe  seeds, 
in  parts  of  the  country  where  it  b  not  found 
growing  spontaneoudy,  having  succeeded."  The 
tree  was  introduced  into  thb  country  b  the  eadjr 
part  of  kst  century,  but  the  fruit  does  not  ripen. 
It  b  delicate  and  diflicult  to  manage,  reqmring 
at  the  same  time  warmth  and  a  great  deal  of 
air. 

The  flowers  scarcely  &de  and  give  plaee  to  the 
berries,  ere  these  are  fit  for  gathering ;  «»«,  ii 
the  fruit  be  suffered  to  ripen  on  the  tree,  it  loses 
its  pungency  and  becomes  vdudess.  While  jret 
green,  therefore,  the  berries  are  carefully  pid»d 
by  hand ;  one  person  on  the  tree  gatheis  (1» 
small  branches;  and  three  others,  usually  woineo 
and  children,  find  full  employment  in  pickiiV 
the  berries  from  these.  The  produce  b  then  apiew 
on  terraced  floors,  and  exposed  to  the  actioD  of 
the  solar  heat  for  about  a  week;  in  the  course  w 
thb  time  the  berries  loose  their  groen  hue,  and 
become  of  a  reddidi  brown.  Whai  peiMX 
dry,  they  are  in  a  fit  state  for  exportation. 
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In  a  fiiTouiable  season  the  pimento  crop  is 
Monnoos.  **  A  single  tree  has  been  known  to 
yidd  <tt0  hundred  and  fifty  pounds  of  the  raw 
fhtit^  or  one  hundred  weight  of  the  dried  spice  ; 
Uwre  being  commonly  a  loss  in  weight  of  about 
OM-thiid  in  curing."  This  return  is  not,  how- 
eret^  of  Tery  usual  ooeurrenoe,  as  the  produce  is 
Tariabie ;  a  rery  plenteous  harrest  seldom  occur- 
nng  shore  once  in  fire  yean.  This  spioe  is 
dkkfly  imported  from  Jamaica,  hence  the  name 
Jsmiici  pepper. 

Plaaito  also  combines  the  flarourand  pro- 
perties of  many  of  the  mental  spices,  hence  its 
popular  name  of  all-sfie$. 

The  Hfxmtsa  Trbb  (n^fHstiea  moa^akt). 
Natural  fiunily«  w^triUkcB;  dkeeioy  manadelpkiOy 


183. 


of  Limueus.  This  tree  attains  the  hei^t  of 
thirty  leet«  producing  numerous  branches.  The 
Wk  of  the  trunk  is  a  reddish  brown,  that  of  the 
joung  Iwanches  is  of  a  bright  green  colour.  The 
kans  are  nearly  elliptical,  pointed,  undulated, 
obfiqndy  nerved;  on  the  upper  side,  of  a  bright 
green,  on  the  under,  whitish;  the  male  and  ftmale 
flowers  are  on  diffcorent  trees« 

The  flowers  of  both  are  small,  white,  bell- 
shaped,  and  without  any  calyx ;  the  embryo 
fruit  spearing  at  the  bottom  of  the  female 
flower,  in  the  form  of  a  little  reddish  knob.  The 
lemale  flowers  grow  on  slender  peduncles,  two 
or  three  together,  but  it  is  rare  that  more  than 
one  flower  in  each  bunch  comes  to  maturity  and 
ptodnces  fruit ;  this  resembles  in  appearance  and 
rise  t  small  peach,  but  it  is  rather  more  pointed 
at  both  ends.  The  outer  coat  is  about  half  an 
inch  thick  when  ripe,  at  which  time  it  bursts  at 
the  ade  and  discloses  the  spices.    These  wre— 

Hie  Jfac0,  having  the  appearance  of  a  leafy 
net-work  of  a  fine  red  colour,  which  seems  the 
brighter  by  being  contrasted  with  the  shining 
blaek  €i  the  shell  that  it  surrounds.  In  general, 
the  more  brilliant  its  hue,  the  better  is  its  qua- 
lity. This  is  laid  to  dry  in  the  shade  for  a  short 
•peoe ;  but  if  dried  too  much,  a  great  part  of  its 
fiaroor  is  lost  by  evaporation,  while  it  is  also 


more  apt  to  break  in  packing.  On  the  other 
hand,  if  packed  too  moist,  it  either  ferments  or 
breeds  worms.  After  beiJig  dried,  it  is  packed 
in  bags  and  pressed  together  very  tightly. 

The  Ntameg.  The  shell  is  larger  and  harder 
than  that  of  a  filbert,  and  could  not,  in  the  state 
in  which  it  is  gathered,  be  broken  without  injur- 
ing the  nut.  On  that  account  the  nuts  are  suc- 
cessively dried  in  the  sun,  and  then  by  fire-heat, 
till  the  kernel  shrinks  so  much  as  to  rattle  in  the 
shell,  which  is  then  easily  broken.  After  this, 
the  nuts  are  three  times  soaked  in  sea- water  and 
lime ;  they  are  then  laid  in  a  heap,  where  they 
heat,  and  get  rid  of  their  superfluous  moisture 
by  evaporation.  This  process  is  pursued  to  pre- 
serve the  substance  and  flavour  of  the  nut,  as 
well  as  to  destroy  its  vegetative  power.  Dry 
lime  is  the  best  package  for  nutmegs. 

There  are  two  varieties,  the  royal  and  the 
green.  The  royal  is  the  largest,  and  it  produces 
mace  longer  than  the  nut ;  on  the  nut  of  the 
green  the  mace  only  reaches  half-way  down.  A 
good  nutmeg  Aould  be  large,  round,  and  heavy, 
of  a  light  gray  colour,  and  finely  marbled  in  the 
cross  section. 

Oil  of  nutm^  is  obtained  by  pressure  from 
the  broken  kernels ;  a  pound  of  them  generally 
yields  three  ounces  of  oil.  According  to  Neu- 
mann's experiments,  the  oil  produced  is  one 
third  of  the  weight  of  nutmeg ;  it  is  yellow,  of 
the  consistence  of  tallow,  and  of  a  pleasant  smell. 
This  is  a  fixed  oil,  but  a  transparent  volatile  oil 
may  likewise  be  obtained  by  distillation,  in  the 
proportion  of  one  thirty-second  part  of  the  weight 
of  nutmeg  used. 

The  nutmeg  is  likewise  a  native  of  the  Mol- 
uccas, and  after  the  possession  of  these  islands 
by  the  Dutch,  was,  like  the  clove,  jealously 
made  an  object  of  strict  monopoly.  Actuated 
by  this  narrow-minded  policy,  the  Dutch  endea- 
voured to  extirpate  the  nutmeg-tree  from  all  the 
islands  except  Banda ;  but  it  is  said  that  the 
wood-pigeon  has  often  been  the  unintentional 
means  of  thwarting  this  monopolizing  spirit,  by 
conveying  and  dropping  the  fruit  beyond  these 
limits;  thus  disseminated,  the  phmt  has  been 
always  more  widely  difiiised  than  the  clove. 
This  tree  grows  in  several  islands  in  the  Eastern 
ocean,  in  the  southern  part  of  both  peninsulas 
of  India,  and  it  has  been  introduced  into  the 
Mauritius,  and  some  other  places.  It  was  for  a 
long  time  supposed  that  though  the  plant  could 
be  transplanted,  the  peculiar  aroma  of  the  nut, 
which  gives  to  the  tree  its  commercial  value,  was 
weakened,  if  not  entirely  lost,  when  this  was 
removed  firom  its  native  soil,  and  that  as  a  spice- 
producing  tree,  it,  as  well  as  the  dove,  was  con- 
fined to  the  same  narrow  locality  to  which  the 
clove  was  said  to  be  restricted.  In  Sumatra, 
however,  it  has  been  successftiUy  cultivated  to  a 
large  extent.      Sir  Thomas   Raffles  gives  an 
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Account  of  the  plantation  at  Benooolen  in  1820  : 
**  Out  of  the  number  of  one  hundred  thousand 
nutmeg  trees,"  he  writes,  ^  one-fourth  are  in  full 
bearing,  and  although  their  culture  may  be  more 
expensiye,  their  luxuriance  and  produce  are  con- 
sidered fully  equal  to  those  of  the  Moluccas." 
An  attempt  has  been  made  at  Trinidad  to  natu- 
ralize there  the  clore  and  the  nutmeg;  and  very 
recently  samples  of  these  spices  produced  in  that 
iabnd  have  been  transmitted  to  Enghmd  for  the 
inspection  and  approval  of  the  Society  for  the 
Encouragement  of  Arts,  &c.  The  opinions  of 
the  best  judges  have  been  taken  with  respect 
to  their  quality  as  compared  with  the  Oriental 
produce,  and,  in  consequence  of  a  most  farour- 
able  report,  the  gold  medal  of  the  society  has 
been  awarded  to  the  western  cultirator  of  these 
spices ;  while  sanguine  hopes  are  entertained 
that  the  clove  and  the  nutmeg  will  one  day  be 
perfectly  acclimatized  in  the  tropical  regions  of 
the  western  hemisphere.  The  nutmeg  tree,  as 
well  as  the  clore,  was  introduced  into  this  coun- 
try by  Sir  Joseph  Banks,  as  an  ornamental  hot- 
house plant. 

Black    Pfpprr   (piper  nigrum).      Natural 
f&mi\y,piperaee(B;  diandria^  trigymea^oilAxautiiA. 


BUu'k  Pepper. 

There  are  a  number  of  species  in  the  family 
piperaceGy  all  possessing  more  or  less  of  the  warm 
aromatic  qualities  for  which  the  common  kinds 
are  distinguished.  The  black  pepper  is  a  peren- 
nial plant,  found  native  upon  the  slopes  of  moun- 
tains in  the  southern  parts  of  both  the  Indian 
peninsulas,  especially  on  the  coast  of  Malabar. 
It  is  likewise  cultivated  to  a  great  extent  in 
Sumatra,  Java,  and  the  adjacent  places.  Pepper 
at  one  time  formed  the  principal  export  from 
Java ;  it  was  chiefly  cultivated  in  Bantam,  and 
likewise  in  the  dependencies  of  that  province  in 
the  southern  part  of  Sumatra ;  these  districts 
producing  the  greater  part  of  the  supply  exclu- 
sively furnished  by  the  Dutch  to  the  European 
market.  It  is,  however,  a  satisfaction  to  find, 
that  the  greedy  spirit  which  would  appropriate 
all  to  self,  may  sometimes,  in  its  unjust  efforts 
to  secure  this  end,  defeat  its  own  purpose.  We 
learn  from  Sir  T.  S.  Raffles,  that  "  the  system  by 


which  pepper  was  procured,  was  too  ofpro* 
sive  and  unprincipled  in  its  nature,  and  tsoinpo- 
litic  in  its  provisions,  to  admit  of  long  dvxatioiL 
It  was  calculated  to  destroy  the  eneigtes  of  th« 
country,  and  with  them  the  source  whence  the 
fruits  of  the  monopoly  proceeded.  In  the  y«r 
1811,  accordingly,  neither  Bantam  nor  itadqwn- 
dencies  furnished  the  European  government  with 
a  single  pound  of  this  article." 

The  system  of  raising  pepper  in  Java  is  now, 
however,  completely  changed ;  there  is  no  longer 
a  monopoly,  and  the  cultivation  of  pepper  hn 
for  the  last  few  yean  been  declared  free. 

This  plant  was  introduced  some  time  bdc  it 
Cayenne,  by  General  Bernard,  who  has  with 
unceasing  perseverance  attended  to  itscultiTir 
tion  in  that  settlement,  in  the  hope  of  mikiog 
the  French  independent  of  foreign  sapply  for  iti 
produce.  It  is  said  that  he  has  already  fonned 
a  plantation  of  more  than  thirty  thousand  pejiper 
trees  on  his  estate. 

The  pepper-plant,  or  pepper-vine,  ss  it  b 
sometimes  osdled,  is  a  creeping  or  climbing  pUnt, 
with  a  dark  coloured  stem,  which  requires  sop- 
port  ;  and  it  is  usual  to  plant  a  thorny  tree  bjr 
the  ride  of  this  plant,  to  which  it  may  cling.  In 
Malabar,  the  chief  pepper  country  of  India,  the 
jaoca  tree  (artoearpus  inUgrifolia)  is  made  thoi 
to  yield  its  support,  because  the  same  soil  b 
well  ad^ted  to  the  growth  of  both  plants. 

The  stem  of  the  pepper  plant  entwines  romi 
its  support  to  a  considerable  height ;  the  flesle 
branches  then  droop  downwards,  bearing  at  their 
extremities,  as  well  as  at  other  parts,  spikes  ol 
green  flowers,  which  are  followed  by  the  pungent 
berries ;  these  hang  in  laige  bunches  resemUlDS 
in  shape  those  of  grapes,  but  the  fruit  grows  dis- 
tinct on  little  stalks  like  currants.  Eachbeir; 
contains  a  single  seed,  which  is  of  a  globdir 
form  and  brownish  colour,  but  changes  toneariy 
a  bbck  when  dried ;  this  is  the  pepper  of  com- 
merce. The  leaves  somewhat  resemble  those  of 
the  ivy,  but  they  are  laiger,  and  of  rather  s 
lighter  colour ;  they  partoke  strongly  of  the 
peculiar  smell  and  pungent  taste  of  the  ^^' 

The  plant  is  propagated  by  shoots,  which  ^ 
not  produce  fruit  the  first  three  years ;  the  fonith 
year  they  come  hito  bearing,  and  yield  an  in- 
crease of  produce  annually  until  the  eight  yew 
of  their  growth  ;  they  then  gradually  decline, 
and  rarely  bear  for  more  than  two  or  three  y«» 
longer.  When  in  full  vigour,  the  pepper  plwt 
is  very  proUfic ;  each  bunch  usually  contains 
from  twenty  to  thirty  berries,  and  sometimes  m 
much  as  six  or  seven  pounds  of  pepper  ait  o 
tained  from  one  tree.  The  time  of  the  peppe' 
harvest  on  the  western  coast  of  Sumatra  is  usa- 
ally  about  September  and  October,  ^^^^, 
times  another  smaller  crop  b  gathered  in  Marc 
and  April.  The  pepper  phintetions  on  ^^ 
island  are  described  as  being  most  carefuUjr  cui- 
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tirated ;  not  a  weed  is  to  be  seen,  eveiy  species 
of  litter  is  removed,  and  if  the  season  be  dry,  the 
plants  are  watered  with  unremitting  assiduity. 

The  Uack  and  white  sorts  of  pepper  are  both 
ihe  prodace  of  the  same  phmt;  the  best  white 
peppers  are  supposed  to  be  the  finest  berries 
which  drop  &om  the  tree,  and  lying  under  it 
beeome  somewhat  blanched  by  exposure  to 
weather— these  the  poor  people  pick  up  and 
bring  to  the  merchants;  they  are,  however, 
obtained  in  very  small  quantities,  and  are  on 
that  aeconnt,  as  well  as  for  their  superior  quality, 
sold  mnch  dearer  than  the  gathered  pepper,  which 
p^per  was  formerly  thought  to  be  a  different 
species  from  the  black;  and  at  the  East  India 
sales  med  to  bring  them  twice  the  price  of  the 
other.  The  greater  part  of  the  white  pepper  used 
«8  a  condiment,  is,  however,  the  black  merely 
steeped  in  water  and  decorticated,  by  which 
means  the  pungency  and  real  value  of  the  pepper 
are  diminished;  but  in  this  state  it  can  be  more 
readOy  reduced  to  powder,  and,  when  thus  pre- 
pared, it  has  a  fairer  and  more  uniform  appear- 
ance. 

The  pepper  is  distinguished  in  Sumatra  into 
three  sorts:  the  molucca^  which  is  the  best;  the 
second,  coj^Umgee;  and  the  worst  sort,  negiireey 
which  last  is  the  most  abundant;  this  is  a  small 
pepper  usually  full  of  dust;  it  is  much  lighter 
than  the  othetB,  and  therefore,  unless  the  buyer 
be  wise  enough  to  purchase  his  pepper  by  weight 
instead  of  measure,  he  will  assuredly  be  imposed 
upon,  and  have  this  substituted  for  the  heavy 
Molocca  berry, 

Bj  distillation '  a  green-coloured  matter  is 
obtained  from  pepper;  this  is  partly  resinous, 
And  partly  oily,  and  to  this  the  pepper  owes  its 
pwjgent  quality. 

iong  Pepper  (p.  Umgum).  The  roots  of  this 
epedea  are  perennial;  the  stems  are  shrubby, 
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Lonf  P«pp«r. 

J^»M»d,  smooth,  branched,  slender,  and  climbing, 
^tdo  not  rise  to  any  considerable  height.  The 
wea  differ  much  in  size  and  form;  they  are 
wmmonly  heart-shaped,  pointed,  entire,  smooth, 
^•^^  of  a  deep  green  colour,  and  stand  altera 
Jttt^ly  upon  footstalks;  the  flowers  are  small,  and 
pvodoced  in  short,  deniM^  terminal  spikes,  which 


are  nearly  cylindrical.  The  berries  or  grains 
are  very  small,  and  lodged  in  a  pulpy  matter 
like  those  of  the  black  pepper;  they  are  first 
green,  and  become  a  dark  red  or  black,  when 
ripe. 

It  is  a  native  of  Java,  Malabar,  and  Bengal. 
It  is  most  pungent  when  gathered  in  its  green 
state,  before  full  maturity.  It  is  afterwards 
dried  in  the  sun,  and  assumes  a  black  colour. 

Cajeput  Tree  fmeUUeuca  lettcodendronj. 
Natural  fomily  myrtae&p;  pofyadJphiOy  polyaip- 
drioy  of  Linnaeus.  This  tree  rises  with  a  long 
flexible  trunk,  sending  ofi^  irregular  ascending 
branches,  covered  with  a  pale,  thick,  lamellated, 
tough  bark.  The  leaves  are  linear,  lanceolate, 
entire;  of  an  ash  colour,  and  placed  alternately 
on  short  footstalks.  The  flowers  are  sessile, 
white,  and  in  the  form  of  a  long  spike.  This 
tree  is  a  native  of  India,  and  yields  the  aromatic 
oil  known  under  the  name  of  cajeput  oil.  The 
leaves,  which  have  a  highly  aromatic  odour,  yield 
by  distillation  this  oil.  It  is  highly  volatile  and 
stimulating,  resembling  in  odour  camphor,  or 
rosemary,  or  the  odour  of  cardamom  seeds. 

It  is  imported  into  £urope  from  the  East 
Indies;  and  is  distilled  chiefly  in  the  island  of 
Banda.  It  is  used  in  medicine  as  a  powerful 
stimulant  and  antispasmodic,  and  seems  giirtilnr 
in  its  efiects  to  the  others.  The  dose  b  from 
two  to  twelve  drops.  Externally,  it  is  employed 
in  rheumatic  pains. 

Cabdamom  (amomum  reperuj.  Natural  fiunily 
icitamenste  ;  monandrta^  monogyniay  of  Linneus. 
This  is  a  perennial  herbaceous  plant,  with  an 
erect,  sheathy  stalk,  and  lanceolate  leaves.  The 
flower  stalk  proceeds  immediately  from  the  root, 
and  creeps  along  the  ground;  it  is  commonly 
about  afoot  and  a  half  in  length,  with  numerous 
small  white  flowers.  Several  small  dark-coloured 
seeds  are  contained  in  a  triangular  capsule.  It 
is  a  native  of  the  East  Indies,  and  grows  abun- 
dantly on  the  Malabar  coast.  There  are  several 
species,  or  perhaps  varieties,  distinguished  chiefly 
by  the  size  of  the  seeds. 

The  lesser  cardamom  is  that  usually  imported 
into  this  country.  These  seeds  contain  an  aro- 
matic oil,  and  mucilage,  both  which  is  readily 
given  out  in  aqueous  infrisions.  Their  flavour 
is  agreeable,  and  similar  to  the  other  camphor- 
aceous  plants.  The  seeds  are  used  chiefly  in 
medicine. 

Caraway,  carum  carui;  perUandria^  digyniOy 
of  Linneus.  This  is  a  well  known  plant,  of  the 
family  umbellifene.  It  is  a  bienniid,  and  bears 
its  seeds  the  second  year.  The  stem  and  leaves 
of  this  plant  have  a  sweetish,  aromatic  taste;  and 
the  seeds  contain  a  pleasant  aromatic  oil,  which 
is  obtained  by  distillation.  The  seeds  are  used 
in  confectionaries;  and  both  they  and  the  oil  are 
carminative,  and  gently  stimulating. 

GmosBy  ringiber  t^Uinale;  monandria^  mono- 
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Oynioy  of  Linncaa,  Is  a  native  of  the  soath-east 
of  Aua  and  the  adjacent  ialea.  It  was  natoralized 


Qinger. 

in  America  very  aoon  after  the  discovery  of  that 
country  hy  the  Spaniards;  indeed,  at  so  early  a 
period  that  it  is  scarcely  helieved  to  he  an  exotic, 
and  b  supposed  to  have  heen  found  indigenous 
in  the  Western  World.  Acosta  relates  that  a 
person  named  Francisco  de  Mendoza,  first  trans- 
planted it  from  the  East  Indies  into  New  Spain, 
where  its  cultivation  was  diligently  pursued  hy 
the  Spanisli  Americans  to  no  small  extent,  as, 
from  the  testimony  of  the  same  author,  22,053 
cwt.  were  exported  thence  to  Europe  in  the  year 
1547. 

The  plant  is  now  cultivated  in  great  quantities 
in  the  West  Indies,  especially  in  the  island  of 
Jamaica.  Ginger  is  imported  into  this  country 
under  the  form  of  dried  roots,  and  as  a  preserve. 
We  receive  it  hoth  from  the  East  and  West 
Indies,  hut  that  from  the  latter  is  much  superior 
in  quality  to  the  former.  British  plantation 
ginger  pays  eleven  shillings  per  cwt.,  import 
duty,  and  all  other  is  not  admitted  under  fifly- 
three  shillings  per  cwt.;  these  two  causes  unite 
in  confining  the  home  consumption  of  ginger 
almost  entirely  to  that  coming  firom  the  West 
Indies. 

The  ginger  plant  has  heen  cultivated  in  this 
country  as  a  stove  exotic  since  ahout  the  year 
1600.  It  has  a  perennial  root,  which  creeps  and 
increases  under  ground  in  tuberous  joints,  from 
each  of  which  arises  in  the  spring  a  green  reed- 
like stalk  of  about  two  feet  and  a  half  in  height, 
having  narrow  and  lanceolate  leaves.  The  stem 
is  annual;  the  flowering  stalk  rises  directly  from 
the  root,  ending  in  an  oblong  scaly  spike;  from 
each  of  these  scales  a  single  white  and  blue 
flower  is  produced.  The  ginger  of  commerce  is 
distinguished  into  black  and  white;  but  the 
diff^erence  of  colour  depends  wholly  on  the  modes 
of  preparation.    For  both  of  these  kinds  the 


tubetB  are  allowed  to  be  ripe,  that  Is,  the  rooti 
are  taken  up  after  the  annual  stalks  are  withered. 
For  the  black,  they  are  scalded  in  boiHngwiter, 
and  then  dried  in  the  son;  and  for  the  wkite, 
they  are  scraped  dean  and  dried  carefully  withoot 
being  scalded.  The  best  and  soundest  roots  nc 
selected  for  the  latter  prcce«,  and  therefore 
white  ginger  is,  independent  of  the  manner  of 
preparation,  superior  to  the  black,  and  it  always 
bears  a  much  higher  price  in  the  market.  When 
a  preserve  is  to  be  made  of  the  roots,  they  tie 
dug  up  in  the  sap,  the  stalks  not  being  more 
than  five  or  six  indies  long.  For  this  propose 
the  young  roots  are  scalded,  then  washed  in  cold 
water,  and  afterwards  carefully  pcded.  Tlw 
process  lasts  for  three  or  four  days,  during  whidi 
period  the  water  is  fi^uently  changed. 

When  the  cleansing  is  complete,  the  tohen 
are  put  into  jars,  and  covered  with  weak  syrop 
of  sugar.  After  a  day  or  two  the  weak  syrup 
is  removed,  and  replaced  by  a  stronger;  and  the 
shifting  is  two  or  three  times  repeated,  increadng 
the  strength  of  the  syrup  each  time.  The  pre- 
serve thus  formed  is  one  of  the  finest  that  is 
made;  and  the  removed  syrups  are  not  lest,  but 
fermented  into  a  pleasant  liquor,  which  gets  the 
name  of  **cool  drink.** 

Thb  Cafsicxtx  (natural  fiimily  tolanecfj,  is  a 
native  of  tropical  regions,  but  is  become  so  far 
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diptlctini. 

acclimatised  in  this  country  as  to  be  successfully 
reared,  and  during  summer  to  endure  the  open 
air  uninjured. 

Three  spedes  of  capsicum  are  cultivated  in 
England. 

The  Guinea  Pepper  (eapticum  annwrn),"^ 
introduced  into  England,  from  India,  so  esriy 
as  1548,  and  is  mentioned  by  Gerarde  as  being 
under  cultivation  in  his  time.  This  plant  has  a 
branchy  stem,  rising  about  two  feet  high;  the 
leaves  are  long,  narrow,  and  of  a  dark  giw) 
colour.  White  flowers  bloom  in  June  or  July, 
and  are  succeeded  by  pods  varying  in  shape  and 
colour;  some  bdng  long,  others  short,  »nie 
round,  and  others  again  heart-shi^,  while  tb« 
colour  is  dthor  red  or  yellow. 

The  Cheny  Pepper  (eapekim  eetatiffrm), 
is  a  native  of  the  West  Indies,  and  was  not 
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edIivgCed  in  EngUnd  until  1769.  This  spedoa 
\m  nrj  flimiW  in  appeannoe  to  the  &st|  and  it 
mnAy  chaiaeieriaed  hj  tlie  diffarent  siMpe  of  the 
podi,  which  take  somevHiait  thefbrmof  acheny; 
wwiwlinee  heart-ahaped,  heU-shaped,  or  angular; 
their  eokrar  is  the  same  as  the  preceding.  Both 
these  species  are  annuals. 

The  JMl  Pepfp9r  fcaprietm  gromm)^  is  a 
biadal,  a  native  of  India;  it  produces  laiger 
podi  than  either  of  the  others.  It  may  be  trans- 
fkatid  with  safety  in  the  open  garden,  on  the 
eniTsl  of  summer,  requiring  a  place  in  the  stove 
Mug  the  winter  season. 

Tht  grettt  pods  of  all  these  rarieties  are  used 
for  pickUng;  those  of  the  last  are  generally  pre- 
(emd,  being  not  only  laiger,  but  having  tlie 
ekin  more  pulpy  and  tender. 

CiTAmns  P^vpEB  (e.  haceatumj,  commonly 
caUed  bird  pepper,  is  gathered  whoi  ripe,  dried 
in  the  sun,  pounded  and  mixed  with  Mlt;  it 
ii  then  kept  stopt  in  bottles,  and  is  known  under 
tht  name  of  caifantw.  There  are  many  other 
ipeoes  of  this  genus,  difierii^  from  each  other 
in  hearing  fruit  of  various  size,  shape,  and 
eokmr;  but  they  all  have,  in  a  coiain  degree, 
the  ame  pungent  qualities;  the  smallest  possess- 
ing them  with  the  greatest  intaisity.  They  are 
ntim  of  most  of  the  tn^ical  regions,  but  are 
moit  abundant,  and  most  used  in  the  western 
boai^here.  In  the  West  Indies,  and  in  some 
pvti  of  South  America,  they  form,  either  in 
nbetanee  or  in  powder,  an  ingredient  to  almost 
efery  dish. 

A  mixture  of  sliced  cucumbers,  shidlots,  or 
onioin,  cut  very  small,  a  little  lime  juice,  and 
Madeira  wine,  with  a  few  pods  of  bird  pepper 
wcfl  mashed,  and  mixed  with  the  liquor,  is 
redmned  an  unfeiling  stimulant  to  the  appetite 
in  the  West  Indies,  and  is  called  man-drmm. 

Tn  Capbb  {capparii  spinosa);  pofyandria^ 
f^^^ogyida^  of  Linnieus,  is  a  native  of  Italy  and 


Cfep«r  Picnt. 

SttOy.  It  was  introduced  into  this  country  as 
an  exotic  so  early  as  1596.  Modem  hortieul- 
torista  are  of  opinion  that  with  care  it  might  be 
'siKd  in  the  open  air  in  England,  but  tlus  has 
■i^^er  yet  been  accomplished  to  any  usefril  extent. 
One  Instance,  indeed,  is  recorded  by  Neill,  of  a 


ci^>er  tree  standing  alive  in  the  open  air  for 
neariy  a  century;  this  was  in  the  garden  at 
Campden  House,  Kensington.  This  plant  was 
sheltered  from  the  north,  and  remained  uncovered 
durmg  winter.  It  was  generally  much  injured 
by  froat;  but  the  roots  being  particulariy  strong 
and  vivacious,  it  sent  out  strong  shoots,  and 
produced  flower  buds  every  year.  In  fVance 
the  caper  tree  has  been  long  naturalized,  being 
cultivated  in  the  vicinity  of  Paiis  with  no  other 
shelter  than  a  low  wall,  against  which  it  is 
trained;  in  winter,  the  shoots  are  laid  down,  and 
covered  with  litter  or  fern.  Near  Toulon  it  is 
not  trained  in  this  manner,  but  overspreads  the 
ground  in  the  manner  of  brambles.  It  is  a 
trailing  shrub,  and  in  the  southern  parts  of 
Europe,  where  it  is  found  native,  grows  very 
abundantly  out  of  the  joints  of  old  walls,  the 
fissures  of  rocks,  and  amongst  ruins.  The  stem 
is  ligneous,  sending  out  many  lateral  branches; 
the  diootsrise  two  or  three  feet,  and  then  become 
procumbent.  From  under  each  of  the  branches 
proceed  two  crooked  spines;  immediately  above 
these  the  petioles  of  Uie  Iddney-shaped  leaves 
are  produced.  White  flowers,  growing  on  long 
peduncles,  would,  if  allowed  to  remain,  bloom 
through  the  sumoMr;  but  befere  they  expand, 
thmr  buds,  with  the  empalements,  are  plucked 
and  used  for  pickling.  A  large  quantity  of  these, 
which  form  a  well  known  pickle,  is  annually 
imported  into  England,  from  Italy  and  ports  in 
the  Mediterranean. 

Indiak  Crbk  or  NAsruRnuii  Ctropeolum  wiafus 
and  mimt9.)  OctandriOy  monogyniay  of  Linnieus. 
This  plant  is  a  native  of  Parma,  where  it  is  a 
hardy  perennial.  In  this  country,  though  it 
thrives  well  in  the  open  air,  it  only  lasts  for  one 
season,  being  unable  to  endure  the  cold  of  win- 
ter. 

There  are  two  species,  the  small  and  large  nas- 
turtium, the  latter  of  which  is  the  hardiest,  and 
that  usually  cultivated.  They  will  thrive  in 
almost  any  soil,  but  prefer  a  light  fresh  loam;  aa 
the  plant  is  a  creeper,  it  requires  to  be  trained  to 
a  fence,  wall,  or  trellice.  The  seeds  are  employed 
as  a  pickle,  and  are  used  as  a  substitute  for 
capers,  many  preferring  them  to  that  seed.  The 
flowers  and  under  leaves  are  also  eaten  as  sal- 
lads.  There  is  a  variety  with  double  flowers, 
which  is  propagated  by  cuttings.  The  daughter 
of  the  celebrated  Unncus  observed,  that  in  the 
evening  these  flowers  emit  spontaneously  at  cer- 
tain intervals  vimble  electric  sparks. 

This  plant  was  introduced  into  Britain  in 
1686,  and  is  very  commonly  cultivated  in  gar- 
dens, both  for  show  and  use. 

Thb  Labiatjb,  a  natural  femily  of  plants  which 
are  feund  chiefly  in  the  temperate  regions  of  the 
globe,  is  remarkable  for  containing  numerous 
genera  possessing  an  aromatic  odour  and  pun- 
gent flavour.      They  owe  this  quality  to  the 
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existence  of  an  aromatic  oil,  which  they  yield  in 
dbtillation.  This  oil  differs  in  its  odour  accord- 
ing to  the  species  from  which  it  is  procured;  but 
the  essential  ingredient  of  the  whole  tribe  is  cam- 
phor, or  a  matter  very  nearly  allied  to  this  sub- 
stance, which,  as  we  have  seen,  is  found  in  such 
abundance  in  tropical  plants. 

A  laige  proportion  of  the  labiats  are  natives 
of  Britain;  some  are  mere  weeds,  and  others  use- 
ful herbs ;  all  are  perfectly  harmless;  and  to  them 
we  owe  much  of  the  fragrant  odour  of  our  fields 
and  meadows.  Thus  we  hare  on  our  dry  heaths 
and  downs  the  sweet-smelling  thyme,  the  balmy 
calamint,  the  rosemary,  and  many  oUiers,  while 
the  peppermints  correct  the  chiU  and  pesti- 
lent odours  arising  from  marshes  and  stagnant 
pools. 

The  mints,  thyme,  rosemary,  sage,  basil,  nmr- 
joram,  and  several  others,  are  employed  in  giv- 
ing an  odour  to  various  meats. 

Mint  (Mentha),  There  are  numerous  species 
of  this  genus,  three  of  which  are  commonly  used* 

Peppermint  (m.  piperitajy  has  oboval,  pointed, 
and  serrated  leaves,  a  strong  aromatic  smell,  and 
pungent  penetrating  taste,  succeeded  by  a  sensa- 
tion of  coldness.  It  is  chiefly  used  for  obtaining 
oil  of  peppermint  by  distillation,  and  for  this 
purpose  is  extensively  cultivated  in  low,  rich,  and 
marshy  lands.  To  keep  up  its  quality,  the  roots 
are  transplanted  every  three  years.  The  leaves 
must  be  puUed  in  dry  weather. 

Spearmint  (m,  viridisjy  has  lanceolate  leaves 
finely  serrated.  The  odour  is  less  strong  and 
heavy  than  that  of  peppermint,  and  the  taste  less 
pungent.  It  is  used  to  give  flavour  to  food,  and 
as  a  stomachic.  An  infusion  of  the  leaves  retards 
the  coagulation  of  milk.  For  medicinal  pur- 
poses, the  leaves  should  be  gathered  in  dry  wea- 
ther, just  as  the  flowers  appear.  For  distilla- 
tion, the  flowers  are  allowed  to  blow. 

Penn^oyal  Mint  (m,  puUgifun),  This  is  a 
trailing  plant,  with  small,  smooth,  ovate  leaves. 
The  odour  is  less  pungent  than  that  of  the  others, 
the  bark  is  pungent  and  aromatic.  It  is  used 
for  the  same  purposes  as  the  others. 

Thymb  (thymus).  Two  species  are  found 
natives  of  Britain,  the  thymus  serpyllum  and  thy- 
mus  acinas;  but  that  which  is  cultivated  in  our 
gardens,  thymus  vulgaris,  is  a  native  of  Spain,  and 
other  parts  of  southern  Europe.  The  climate  of 
Spain  seems  peculiarly  genial  to  the  growth  of 
all  sweet  herbs.  At  Marvella,  about  midway 
between  Malaga  and  Gibraltar,De  Laborde  speaks 
of  "  sage,  thyme,  marjoram,  lavender,  myrtle,  and 
rosemary,  more  than  six  feet  high^  embalming  the 
air  on  all  sides."  Th3rme  was  introduced  into 
this  country  certainly  before  the  middle  of  the 
sixteenth  century,  but  how  long  previous  to  that 
period  is  not  ascertained.  This  herb  is  well 
known  as  a  low  shrubby  eveigreen,  of  a  strongly 
aromatic  odour.    When  of  the  largest  growth  it 


scarcely  attains  to  a  foot  in  height.  Its  minute 
leaves  are  smooth  and  oval,  and  the  flowers  sk 
smaller  than  those  of  the  wild  thyme.  Three 
varieties  are  usually  cultivated,  and  distingoiehed 
as  the  broad,  the  narrow,  and  the  variegated 
leaved. 

Two  or  three  tufts  of  another  qiecies,  the 
lemon  thyme,  thymus  dtriodarus,  sometimetfiiKl 
a  place  in  the  herb  compartment  of  the  Idtchen- 
garden.  This  is  a  trailing  evergreen,  of  still 
smaller  growth  than  the  conmum  kind,  tod  is 
remarkable  for  its  smeU,  which  resembles  that 
of  the  rind  of  lemons,  whence  its  disdoetiTe 
name.  Both  the  species  thrive  best  in  a  dry 
soil.  They  are  propagated  most  generally  bom 
seed;  but  they  can  likewise  be  multiplied  by 
slips,  or  by  parting  the  roots. 

This  herb  is  used  in  many  savoury  prepan- 
tions.  It  was  employed  by  the  Romans  to  gire 
its  peculiar  aromatic  flavour  to  cheese ;  a  jac- 
tice  pursued  likewise  with  some  flowers  and 
seeds  of  other  plants.  This  manner  of  preparing 
cheese  was  still  continued  during  the  middle 
ages.  We  collect  this  from  an  aneedote  told  of 
Charlemagne,  who,  travelling  unattended,  arrired 
at  a  bishop's  palace.  It  was  unforttmately  a 
£ast-day,  and  the  only  fare  which  the  bishop 
would  set  before  his  royal  guest  was  bread  and 
some  choice  cheese ;  this  the  king  did  not  ^>pear 
particularly  to  relief  picking  out  with  his  knife 
small  specks,  which  he  mistook  for  misoand 
parts,  but  which  in  fact  were  parsley  seeds.  Hm 
prelate  ventured  to  hint  that  he  was  throwing 
away  the  best  parts  of  the  cheese ;  when  the 
monarch  tasted  it,  and  liked  it  so  much,  that  he 
requested  the  bishop  to  send  him  an  annual  sup- 
ply of  this  excdlent  flavoured  curd ;  and,  lest 
the  cheese-merchant  might  by  chance  peck 
cheeses  without  any  admixture  of  seeds^  the 
king  desired  that  they  might  always  be  cot  in 
two,  in  order  to  ascertain  the  feet,  and  be  then 
festened  together  again  with  a  skewer.  The 
mountaineers  in  the  canton  of  Glaris  in  Switle^ 
land,  prepare  a  cheese  known  by  the  name  of 
Schabzieger,  which  b  readily  distingoisbed  by 
its  peculiar  marbled  appearance  and  aromatic 
flavour ;  these  are  conmiunicated  by  the  pressed 
flowers  or  the  bruised  seeds  of  the  mdiktM  of" 
cinaHs, 

Saok  (salvia  officinaiis)^  b  a  native  of  the 
warmer  parts  of  Europe,  but  it  has  lop/^  been 
cultivated  in  Britain.  Gerarde  notices  it  as 
being,  in  1697,  a  well  known  herb  of  the  Englisb 
garden.  It  b  a  hardy  plant,  but,  though  a  pe^ 
ennial,  does  not  last  above  three  or  four  yeaw 
without  degenerating.  New  plantatious  are 
readily  made  by  cuttings  of  the  young  shoots 
taken  in  the  latter  end  of  spring. 

This  aromatic  herb  b  chiefly  used  wiih  the 
more  strong  and  oily  kinds  of  food,  as  a  mixture 
in  stuffings,  and  an  ingredient  in  sauces.   The 
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A  species  of  sage  (mdvia  pcmiferajy  of  a 
nrf  pecnliar  growth,  is  common  to  some  of 
the  Greek  islands.  It  has  firm  fleshy  tumours, 
of  about  three  quarters  of  an  inch  in  thickness, 
•wdling  outfromthe  branches  of  the  plant,  and 
npposed  to  be  produced  in  the  same  manner  as 
oak  apples,  by  the  puncture  of  an  insect  of  the 
oynips  genus.  These  excrescences  are  semi- 
tzan^karent,  like  jelly.  They  are  caUed  sage 
apples,  and  under  that  name  are  always  to  be 
met  with  in  the  markets,  as  an  article  of 
ordinary  sale.  They  are  made  into  a  kind  of 
consenre,  which  is  highly  esteemed  by  the  Greeks. 
Dr  Clarke,  in  the  sixth  yolnme  of  his  travels, 
mentions  having  been  r^[aled  with  this  delicacy 
by  the  English  consul,  at  the  isbnd  of  Syros, 
and  he  bears  testimony  to  its  excellence.  This 
plant  is  considerably  larger  than  the  common 
age  of  our  gardens,  and  its  flavour  and  smell 
tte  much  more  poTirerful.  It  grows  very  abun- 
dantlj  in  Candia,  Syros,  and  Crete,  where  it 
attains  to  the  size  of  a  small  shrub. 

CusT  fiolvia  sdareaj,  is  a  biennial  plant,  a 
natiTe  of  the  south  of  France,  of  Switzerland, 
and  of  Italy.  It  was  first  introduced  into 
Engfiah  cultivation  in  the  year  1562. 

Masjoram  (origanum).  The  common  mar- 
jonm,  or  crigamim  mdgixrey  is  a  native  of  Britain; 
it  IB  a  perennial  under-shrub,  growing  among 
eopsewood  in  calcareous  soils.  The  leaves  are 
audi  and  acute.  The  flowers  are  slightly  red, 
and  appear  in  July  and  August,  in  smooth 
dosteied  spikes. 

The  Winter  marjoram  (oriffonum  heraeleo- 
^^^"i^Jy  very  much  resembles  the  above  species 
in  appearance;  but  it  is  of  a  more  aromatic 
flaroor,  and  is  always  used  in  preference.  It  is 
indigenous  to  Greece,  whence  it  was  introduced 
into  this  country  in  1640.  A  sheltered,  dry 
otoation  is  most  favoi](rable  to  its  growth.  The 
Meda  of  this,  and  of  the  two  following  species, 
seldom  come  to  maturity  in  England.  Winter 
nuujoram  is,  therefore,  usually  propagated  by 
cottings. 

Swet  Marjoram  (origamnn  ma^anumj,  was 
an  inhabitant  of  the  English  garden  about 
^▼enty  years  prior  to  the  first  cultivation  in 
this  country  of  the  above  species.  It  is  a  bien- 
lual,  having  its  flowers  growing  in  close  knotted- 
like  heads.  As  soon  as  it  blossoms,  this  plant 
ia  cot  and  dried  for  winter  use;  it  must  be  renewed 
by  seed  annually,  for  which  purpose  the  seed  b 
imported  from  France  and  Italy  into  England. 

Pa  Marjoraim  (origanum  onitesjy  was  not 
introduced  into  English  cultivation  until  the 
middle  of  the  last  century.  It  is  a  hardy  peren- 
wal,  with  a  hairy  stem,  rising  to  more  than  a 
foot  high;  it  blooms  from  July  to  November, 
and  is  usually  propagated  by  cuttings. 


Basil  (o^mum)y  is  rich  in  aroma,  its  odour 
and  pungency  being  very  similar  to  those  of 
cloves.  It  is  a  fitvourite  herb  among  French 
cooks,  as  giving  an  additional  zest  to  highly 
seasoned  dishes.  The  leaves  in  small  quantities 
are  sometimes  mixed  in  salads,  or  are  made  a 
flavouring  ingredient  in  soups. 

Baxm  (melisM  offlcinalis)^  is  a  native  of  the 
south  of  France,  and  was  introduced  into  this 
country  in  1573.    It  is  a  hardy  perennial. 

Balm  was  long  famed  for  its  medicinal  virtues; 
and  although  it  has  ceased  to  be  invested  with 
its  former  supposed  potent  qualities,  it  still  retains 
a  kind  of  posthumous  feme,  and  **balm"  has 
become  the  generic  name  for  a  soothing  healer  of 
wounds,  both  of  the  body  and  the  mind.  Balm 
was  the  plant  which  the  adept  Paracelsus  selected 
from  which  to  prepare  his  eUxir  vitaSy  hb  primum 
ens  melissofy  whereby  he  was  to  renovate  man; 
and,  if  he  did  not  bestow  on  him  absolute  immor- 
tality, to  produce  a  very  close  approximation  to 
that  state.  Such  strange  conceits  of  ill-directed 
minds  have,  however,  long  gone  by;  and  balm, 
stripped  of  its  fimcied  virtues,  b  now  only 
employed  as  an  infusion  in  preparing  a  cooling 
drink,  or  in  giving  flavour  to  a  weak  factitious 
wine. 

Rosemary  (roemarinus  officinalis).  This  is 
a  hardy  eveigreen  under-shrub,  a  native  of  the 
south  of  Europe.  The  stalk  attains  the  height 
of  six  or  eight  feet;  the  leaves  are  sessile,  long, 
narrow,  entire,  obtuse;  upper  surface  dark  green, 
under  a  silvery  gray,  placed  in  whorb  upon  the 
branches :  the  flowers  are  large,  of  a  pale  blue 
colour,  and  arise  from  the  axillae  of  the  leaves. 
The  whole  plant  is  aromatic,  and  the  flowers  by 
distillation  yield  a  strong  essential  oil.  The 
flowers  form  a  principal  ingredient  in  the  distil- 
lation of  Hungary  water.  In  some  parts  of  the 
west  of  England  and  in  Wales,  sprigs  of  rose- 
mary are  distributed  to  the  company  at  funerab 
as  tokens  of  remembrance,  and  often  thrown 
into  the  grave  upon  the  coffin  of  the  deceased. 
The  varieties  are  the  green,  or  oonmion,  the 
gold-striped,  and  silver^striped.  The  green,  b 
the  best  and  most  easily  raised. 

Thb  CosTMAJiT,  or  Aleoost  (balsamita  vuU 
garis)^  an  herbaceous  plant  resembling  in  odour 
the  rosemary,  though  belonging  to  a  different 
family  (oompositas)y  may  here  be  properly  intro- 
duced. 

It  b  a  hardy  perennial,  a  native  of  Italy, 
introduced  into  thb  country  in  1568,  and  com- 
mon in  almost  every  rural  garden.  The  name 
implies  that  it  is  the  eostos^  or  aromatic  plant  of 
the  Yiigin  Mary.  In  France  it  b  used  in  salads, 
and  was  formerly  put  into  ale  and  negns;  and 
hence  the  name  of  alecost.  In  thb  country  it 
b  now  little  used,  except  for  the  pleasing  fra^ 
grance  of  the  leaves  in  a  nosegay. 

Lavender  (lavandula  spica),    Thb  b  a  hardy 
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ander-shrub  of  the  fiunily  lahiaUx^  a  native  of 
the  floath  of  Europe,  and  introduced  into  Britain 
in  1668.  The  leayet  and  flowers  are  highly  aro- 
matic, and  produce  by  distillation  the  well  known 
oil  of  larender,  so  much  esteemed  as  a  perfume. 
The  leaves,  and  especially  the  flowers,  ars  col- 
lected, dried,  and  put  into  places  where  linen  is 
kept,  to  impart  to  it  their  odour.  It  is  of  easy 
culture,  and  prefers  a  dry,  rather  sandy  s(nl,  in 
which  situations  the  odour  of  the  flow^s  is 
greatest. 

Tansy  (t€tnaeeium  vulgaris).  This  is  a  peren- 
nial plant,  growing  on  the  sandy  banks  of  rivers 
in  many  parts  of  Britain.  It  belongs  to  the 
fiunily  compatiUB  and  tynffinenOf  of  LimMras. 
The  young  leaves,  which  pakake  of  the  aromatic 
flavour  of  the  plants  of  the  /bMHay,  are  used  in 
cookery.  The  flowers  have  a  pungent,  aromatic 
odour. 

Samphirb  (crUhm/um  maritimumj.  Natural 
family  wnheUiferm  ;  pmtandriay  digynia^  of  Lin- 
n£us.  The  common  samphire  is  a  perennial 
plant,  a  native  of  Britain,  and  grows  on  rocky 
clifis  by  the  sea  side,  and  on  dry  stone  walls. 
The  root  leaves  are  tritemate,  those  of  the 
stem  lanceolate  and  fleshy;  the  flowers  appear 
on  a  stem  of  about  eighteen  inches  high  in 
August,  and  are  of  a  yellow  colour.  The  name 
is  a  corruption  of  the  French  SaifU  Pierre. 

It  forms  an  excellent  pickle,  and  a  frequent 
addition  to  salads.  In  taste  it  is  crisp  and  aro- 
matic, and  constitutes  a  light  and  wholesome 
condiment.  It  was  at  one  time  much  more 
extenMvely  used  than  now,  when  many  other 
foreign  aromatics  have  been  introduced  into  this 
country. 


CHAP.  XLVII. 

TRBEb  JJO)  PLANTS  USED  IN  DTEINO. 

Thx  nature  of  vegetable  colouring  matter,  and 
the  principal  products  of  this  kind  obtained  from 
the  vegetable  kingdom,  have  already  been  noticed 
in  the  twenty-first  chapter  of  this  work:  we 
now  proceed  to  describe  those  trees,  shrubs,  and 
herbaceous  plants  which  yield  the  several  kinds 
of  dyes. 

The  Logwood  Tree  (hasmatoxylon  campechi- 
anumj.  Natural  fiunily  leguminosce;  decandria, 
m<mogyni(h  o^  Linncus.  This  tree  is  a  native 
of  South  America,  and  does  not  attain  a  height 
above  twenty  to  twenty-five  feet.  Both  the  trunk 
and  branches  are  extremely  crooked,  and  covered 
with  a  dark  coloured,  rough  bark.  The  smaller 
ramifications  are  numerous,  dose,  prickly,  or 
beset  with  strong  sharp  spinee.  The  leaves  are 
pinnated,  generally  composed  of  four  or  five 
pairs  of  leaflets,  of  an  irregular,  oval  shape. 


obliquely  nerved,  and  obtusely  anusied  at  tbe 
top.     The  flowers  are   yellow,  and  grow  la 


J.«fwood. 

racemes,  or  in  dose,  regular,  termiDsl  spikes, 
and  appear  in  March :  these  are  followed  by  long, 
double-valved  pods,  containing  oblong,  com- 
pressed, and  somewhat  kidney-diaped  seeds. 

Thb  tree  is  of  rapid  growth,  and  very  eesilf 
propagated;  so  that  under  cultivation  a  flourish- 
ing plantation  may  be  formed  in  a  few  ytisn. 
It  thrives  best  in  miurshy  ground;  but  this gromd 
must  not  be  always  under  water.  Trees  of  foil 
growth  are  from  sixteen  to  twenty-four  feet  io 
height,  and  from  five  to  six  feet  in  ciitBin^ 
ence. 

This  tree  was  first  discovered  in  the  bays  of 
Campeachy  and  Honduras,  growing  in  the  greatest 
luxuriance  and  abundance.  It  was  known  as  a 
dye-wood  as  early  as  the  reign  of  Elizabeth,  tat 
its  use  was  forbidden  by  an  act  of  parliament  ibr 
^abolishing  certain  deceitful  stuffs  employed  in 
dyeing  cloths."  The  act  sets  forth  that*log- 
wood,  or  blockwood,  of  late  yearsbroughtinto  this 
realm,  is  expressly  prohibited  to  be  used  by  dyers, 
the  colours  thereof  being  false  and  deceitful  to  the 
queen'ssubjectsat  home,  and  discreditableheyond 
seas  to  our  merchants  and  dyers.**  The  injlln^ 
tion  against  the  use  of  this  valuable  dye  was 
rigorously  enforced,  and  all  logwood  fimnd  was 
seized  and  condemned  to  be  burnt.  TheEngfisb 
were  probably  at  that  time  ignorant  of  the 
manner  of  applying  this  dye  with  proper  mot- 
dants.  The  prohibition  was  continued  until  Ae 
year  1661,  the  words  of  the  act  by  which  it  was 
then  repealed  stating  'Hhat  the  mgeniona  indna- 
try  of  these  times  hath  taught  the  dyers  of 
England  the  art  of  fixing  colours  made  of  log- 
wood; so  that  by  experience  they  are  found  as 
lasting  and  serviceable  as  the  colour  made  with 
any  other  sort  of  dye-wood.** 

Immediately  after  this  repeal  logwood  hecame 
in  great  request,  and  adventurous  indiridunls 
were  induced  to  make  exertions  to  obtain  a 
supply.  This  tree  is  one  of  the  productioM  of 
the  provmce  of  Yucatan,  where  the  posseadons 
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of  tbe  Spaniards  for  a  long  time  eonsisted  only  of 
the  port  of  San  Frandsoo  de  Campeachy ,  and  two 
otiitr  inconaideiBble  towns,  Merida  and  Valla- 
doHd.  These  could  boast  of  bat  few  inhabitants, 
and  the  rest  of  the  prorince  was  wholly  desolate, 
without  any  indication  of  the  iibode  of  man. 
The  Eo^ish,  from  the  north  continent  of  America, 
in  the  year  1662,  tempted  by  the  desire  of  pnr- 
suing  ft  profitable  occupation,  ventnied  to  cut 
down  8(Mne  of  the  logwood  trees,  which  grew  in 
gttai  abundance  on  the  uninhabited  parts  of  the 
eoast  of  Yucatan,  and  more  eq»ecially  in  the  bay 
of  Campeachy.  These  persons  soon  formed  a 
small  colony  in  a  spot  remote  from  any  Spanish 
settlement.  They  first  raised  their  huts  near 
Cape  Catoche,  and  afterwards  at  Laguna  de 
Tenninos,  which  was  found  to  be  a  more  eligible 
situation.  A  few  settlers  thus  continued  to  cut 
logwood  unmolested  by  the  Spaniards,  but  always 
witli  the  ieeling  that  they  were  intruders  on  the 
9oO  of  other  colonists. 

After  the  treaty  of  Madrid  in  1667,  which 
vraa  principally  made  for  adjusting  our  com- 
merce with  Spain  in  Europe,  British  subjects 
were  led  to  imagine  that  the  respective  interests 
of  the  two  countries  in  the  western  hemisphere 
had  also  been  accurately  defined  by  the  same 
treaty,  and  that  the  right  of  the  English  to  cut 
logwood  in  those  places  of  the  Honduras,  unin- 
habited by  the  Spaniards,  was  now  clearly  esta- 
blished. Many  other  persons  were  therefore  in 
consequence  induced  to  become  logwood-cutters 
at  L^gnna  de  Tenninos,  so  that  in  a  year  or  two 
the  number  of  settlers  was  greatly  increased, 
and  they  transported  laige  quantities  of  wood 
both  toJamaica  and  New  England.  The  Spaniards 
for  many  years  made  no  expostulations  or  com- 
plaints, and  the  English  logwood-cutters  con- 
tinned  to  increase  and  flourish. 

At  first  a  sufiiciency  of  wood  was  found  near 
the  coast,  but  when  this,  after  a  time,  became 
exhausted,  the  settlers  gradually  penetrated 
farther  into  the  country,  where  they  planted 
Indian  provisions,  and  built  houses.  The  jealousy 
of  the  Spaniards  was  at  length  excited  by  this 
growing  colony,  and  suddenly  evinced  itself  very 
unceremoniously  by  the  seizure  of  two  Englit^h 
ships  laden  with  logwood.  The  settlers  of 
Laguna  immediately  made  reprisals  by  taking 
possession  of  a  Spanish  bark.  These  mutual 
acts  of  violence  were  only  the  commencement  of 
a  series  of  hostilities,  and  afler  sufiering  much 
annoyance,  the  English  settlers  were,  in  1680, 
forcibly  ejected  by  the  Spaniards  from  the  island 
of  Trist,  and  from  Laguna  de  Tenninos.  This 
triumph  on  the  part  of  their  adversaries  was, 
however,  but  transitory,  and  in  two  or  three 
months  the  Ens^lish  were  again  cutting  their 
logwood,  and  trading  in  it  more  extensively  than 
ever.  Notwithstanding  the  continued  opposition 
of  the  Spaniards,  the  inde&tigable  settlers  still 


contrived  to  increase  their  supply  of  that  article, 
for  whose  possession  they  hazarded  so  much. 
Independent  of  the  vexatious  warfare  by  which 
they  were  constantly  harassed,  the  lives  of  these 
poor  wood-cutters  were  marked  with  hardship 
and  privation;  sometimes  they  worked  up  to 
their  knees  in  water,  and  they  were  always  tor- 
mented by  the  stings  of  innumerable  insects. 

We  learn  firom  Dampi^  that  the  commodities 
sent  from  Jamaica  to  procure  a  return  cargo  of 
logwood  ftom  Campeachy,  were  rum  and  sugar, 
''and  very  good  commodities,"  says  the  sailor, 
"were  these  for  the  logwood-cutters,  who  were 
then  (1675)  about  250  men,  most  English." 
^'Neither  was  it  long,"  he  adds,  ''before  we  had 
these  merchants  come  on  board  to  visit  us;  we 
were  but  six  men  and  a  boy  in  the  ship,  and'all 
little  enough  to  entertain  them :  for  besides  what 
rum  we  sold  by  the  gallon  or  firkin,  we  sold  it 
made  into  punch,  wherewith  they  grew  frolick- 
some.  We  had  none  but  small  arms  to  fire  at 
their  drinking  healths,  and  therefore  the  noise 
was  not  very  great  at  a  distance,  but  on  board 
the  vessel  we  were  loud  enough  till  all  our  liquor 
was  spent.  We  took  no  money  nor  expected 
any,  for  logwood  was  what  we  came  hither  for, 
and  we  had  of  that  in  lieu  of  our  commodities 
after  the  rate  of  five  pound  per  ton  to  be  paid 
at  the  place  where  they  cut  it." 

This  occasional  festivity,  a  prospect  perhaps 
of  making  more  than  by  regular  labour  in  the 
British  colonies,  and  the  entire  fireedom  from  all 
restraint,  were  circumstances  likely  to  recom- 
mend the  life  of  a  logwood-cutter  in  spite  of  its 
frequent  hardships.  It  had  such  charms  to  the 
adventurous  Dampier  himself,  that  he  soon 
returned  and  settied  for  ten  or  twelve  months  at 
Campeachy,  and  left  that  place  with  the  inten- 
tion of  again  returning  for  a  longer  stay.  He 
thus  quaintiy  describes  the  manner  in  which  the 
logwood  men  lived. 

"The  logwood-cutters  inhabit  the  creeks  of 
the  east  and  west  lagunes  in  small  companies, 
building  their  huts  by  the  creeks'  sides  for  the 
benefit  of  the  sea  breezes,  as  near  the  logwood 
groves  as  they  can,  removing  often  to  be  near 
their  business :  yet  when  they  are  settied  in  a 
good  open  place,  they  choose  rather  to  go  half  a 
mile  in  their  canvas  to  work  than  lose  thb  con- 
venience. Though  they  build  their  huts  but 
slightiy,  yet  they  take  care  to  thatch  them  very 
well  with  palm  or  palmet  leaves,  to  prevent  the 
rains,  which  are  then  very  violent,  from  soak- 
ing in. 

"For  their  bedding  they  r^Lse  a  barbecue,  or 
wooden  frame,  three  foot  and  a  half  above  ground, 
on  one  side  of  the  house,  and  stick  up  four 
stakes,  at  each  comer  one,  to  fosten  their  curtains; 
out  of  which  there  is  no  sleeping  for  moskitoes. 
Another  frame  they  raise  covered  with  earth  for 
a  hearth  to  dress  their  victuals;  and  a  third  to 
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6it  at  when  they  eat  it.  During  the  wet  season, 
the  land  where  the  logwood  grows  is  so  over- 
flowed, that  they  step  from  their  heds  into  the 
water,  perhaps  two  feet  deep,  and  continue  stand- 
ing in  the  wet  all  day  till  they  go  to  hed  again; 
hut  nevertheless  account  it  the  hest  season  for 
doing  a  good  day's  lahonr  in. 

'*  Some  fell  the  trees,  others  saw  and  cut  them 
into  convenient  logs,  and  one  chips  off  the  sap, 
and  he  is  commonly  the  principal  man ;  and 
when  a  tree  is  so  thick,  that  after  it  is  logged,  it 
remains  still  too  great  a  harden  for  one  man,  we 
hlow  it  up  with  gunpowder.  The  logwood- 
cutters  are  generally  sturdy  strong  fellows,  and 
will  carry  burthens  of  three  or  four  hundred 
weight ;  but  every- man  is  left  to  his  choice  to 
carry  what  he  pleaseth,  and  commonly  they 
agree  very  well  about  it:  for  they  are  con- 
tented to  labour  very  hard.  In  some  places, 
especially  in  the  west  creek  of  West  Lagune,  they 
go  a  hunting  wild  cattle  every  Saturday  to  pro- 
vide themselves  with  beef  for  the  week  fol- 
lowing. When  they  have  kiUed  a  beef  they 
cut  it  into  quarters,  and  taking  out  the  bones, 
each  man  makes  a  hole  in  the  middle  of  his 
quarter,  just  big  enough  for  his  head  to  go 
through,  then  puts  it  on  like  a  frock  and  trudg- 
eth  home ;  and  if  he  chanceth  to  tire,  he  cuts  off 
some  of  it,  and  throws  it  away." 

The  hides  of  these  wild  cattle,  and  many 
which  they  killed  merely  for  their  hides,  were 
another  valuable  article  of  commerce  to  these 
hardy  adventurers.  Many  of  these  men  made 
considerable  sums  of  money ;  and  Dampier  re- 
marks, generally,  that  those  who  had  the  advan- 
tage of  some  education,  were  careful  to  improve 
their  time,  industrious  and  frugal;  but  that  those 
who  did  not  possess  this  advantage,  **  would 
extravagantly  squander  away  their  time  and 
money  in  drinking  and  making  bluster." 

As  these  settlements  continued  to  be  regarded 
with  an  hostile  eye  by  the  Spaniards,  the  intro- 
duction of  the  logwood-tree  into  Jamaica  was 
attempted  in  1715.  Seeds  were  procured  from 
Campeachy  for  this  purpose,  and  the  growth  of 
the  plants  was  found  to  be  so  rapid,  that  in  three 
years  they  attained  to  the  height  of  ten  feet.  In 
a  comparatively  short  period  this  tree  flourished 
abundantly  in  the  island,  laige  plantations  were 
formed  for  the  purpose  of  cutting,  and  the  tree 
lias  80  multiplied,  that  in  the  course  of  years  it 
has  become  completely  naturalized  in  Jamaica. 
The  wood  of  Campeachy  is,  however,  prized 
beyond  that  of  Jamaica.  The  success  attendant 
on  its  cultivation  in  that  island,  did  not,  there- 
fore, by  any  means  cause  a  cessation  of  the 
demand  for  Campeachy  wood,  and  accordingly 
the  cutters  still  continued  to  contend  with  the 
Spaniards  for  the  right  of  cutting  down  these 
trees. 

In  the  treaty  of  Utrecht,  in  1713;  the  com- 


mercial relations  of  the  two  countries  in  Amerid 
were  not  again  neglected,  and  at  length  the  pri- 
vily of  cutting  logwood  was  confirmed  to  the 
Knglish  in  plain  and  express  tenns,  so  tbat 
it  was  supposed  the  question  was  set  at  reel 
for  ever.  It,  however,  still  continued  to  be 
a  subject  of  constant  dispute  between  tlie 
parties,  and,  in  1717,  the  Marquis  de  Monte- 
leone,  then  Spanish  ambnssador-exbaordinny 
at  the  court  of  St  James,  delivered  a  memorial 
to  the  British  government  agtunst  the  9ett]^ 
ments  in  the  isle  of  Trist,  and  at  Lagnna  de  Te^ 
minos,  in  the  bay  of  Campeachy,  declaruig  that 
if,  in  the  space  of  eight  months,  these  places 
were  not  evacuated,  the  inhabitants  ahoidd  be 
considered  and  treated  as  pirates.  This  docu- 
ment was  submitted  to  the  Board  of  Trade  in 
England,  which,  after  much  investigation,  came 
to  the  decided  opinion  that  British  subjects  wen 
entitled  to  cut  wood  in  the  bay  of  Campeachj. 
Spain  reluctantly  acquiesced  in  this  podtive 
decision,  and  the  settlement  continued  without 
being  matter  of  farther  dispute  or  treaty  for  more 
than  forty  years.  During  this  longperiod  the  Brit- 
ish settlers  had  not  been  idle.  Fortifying  them- 
selves against  the  assaults  of  the  Spanish  Ameri- 
cans, their  colony  assumed  a  more  important  and 
imposing  aspect,  not  only  having  the  power  to 
resist,  but  to  reaent  aggression. 

These  defensive  measures  were  natonlfy 
viewed  with  alarm  by  the  Spaniards,  and  in  a 
treaty  concluded  in  1763,  the  two  countries  came 
to  a  compromise  on  this  question ;  the  English 
government  consenting  that  the  fortifications 
erected  in  the  bay  of  Honduras,  and  other  Span- 
ish territories  in  America,  should  be  demoli^; 
while  the  Spanish  government  engaged  that  the 
subjects  of  Great  Britain  should  not  be  molested 
in  cutting  or  shipping  logwood. 

Notwithstanding  the  above  treaty,  thegoTe^ 
nor  of  Yucatan  in  the  ensuing  year  gave  great 
annoyance  to  the  British  logwood-cutteis  in 
Campeachy  Bay,  and  even  drove  them  from  the 
place,  on  the  pretext  that  they  had  no  certificate 
to  prove  them  British  subjects ;  and  that,  more- 
over, they  made  too  free  with  the  produce  of  the 
country.  No  time  was  lost  in  remitting  a  remoft- 
stranoe  to  the  Spanish  court,  which  unreeenredly 
disavowed  and  disapproved  of  the  conduct  of  the 
governor.  Positive  orders  were  sent  out  to  that 
man  of  office,  and  the  English  once  more  ob- 
tained their  logwood  without  molestation.  Thej 
were  not,  however,  allowed  to  remain  long  undis- 
puted occupiers  of  this  coast.  The  French  now 
attempted  to  supplant,  or  to  share  with  them  in 
this  lucrative  employment,  and  invaded  then 
privilege  by  cutting  logwood  on  those  parta  of 
the  coast,  the  productions  of  which  had  been 
assigned  to  the  English  by  the  last  treaty. 
Although  this  had  forbidden  them  to  raise  forti- 
fications, it  had  at  the  same  time  not  onlygiv«o 
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to  Qtsm.  the  right  of  cutting  and  shipping  log- 
wood,  hot  of  erecting  houses  and  magazineBy 
together  with  the  privilege  of  a  free  fisheiy  in 
the  adjacent  seas^  on  that  part  of  the  coast  of  the 
hay  of  Honduras,  which  was  oompxehended 
between  the  rirer  Wallis  on  the  south  side,  and 
the  Rio  Nuevo  on  the  Rio  Hondo  on  the  north 
side,  the  aorereignt j  of  the  country  still  remain^ 
ipg  with  Spain.  The  privileged  settlers  of  Cam- 
peachy  of  course  treated  the  French  as  intruders, 
and  were  forced  again  to  contend  for  the  right 
of  beipg  undisputed  wood  heweis  in  a  tropical 


The  logwood-tree  grows  abundantly  through- 
out whok  districts  in  Jamaica.  Besides  being 
cBltifated  as  a  dye-wood  it  is  used  for  other 
puposes.  It  is  found  well  adapted  &r  making 
strong  fttU  hedges,  and  is  constantly  planted  for 
this  purpose,  no  other  fences  being  seen  in  many 
parts  of  the  island.  It  is  excellent  for  fuel,  and, 
according  to  Dampier,  is  advantageously  used  in 
hardening  or  tempering  steel.  The  wood  of  this 
twe  b  very  hard  and  heavy ;  it  is  of  a  deep 
oraagered  colour;  it  yields  its  colour  both  to 
aqueous  and  spirituous  menstruc,  but  the  latter 
extracts  it  the  most  readily  and  copiously.  A 
decoction  of  this  wood  is  of  deep  violet  or 
purple  colour,  which  after  a  time  changes  to  a 
yellowish  tint,  and  becomes  finally  bUck.  Like 
^  of  Brazil-wood  it  is  made  yellow  by  acids, 
foA  deepened  by  alkals.  Although  an  adjective 
dye,*  it  can  be  made  very  durable  by  the  judi- 
cious application  of  mordants.  With  alum  and 
tartar  it  produces  a  violet  dye.  With  acetate  of 
copper,  a  fine  blue.  But  its  principal  use  is  in 
dyeing  black,  to  which  it  gives  a  superior  lustre, 
and  in  the  production  of  all  the  different 
shades  of  gray.  It  cpntains  a  laige  proportion 
of  gallic  acid,  whence  it  is  that  in  combina- 
tion with  acetate  of  iron,  the  black  colour  is 
produced. 

Wwood  is  imported  into  England  in  laige 
hlocb,  at  the  very  small  import  duty  of  three 
«*"Uhig8  per  ton ;  that  brought  from  foreign 

*  Dt  fiuicroft  has  made  a  dittinetlon  of  dyeing  sab- 
"Jttew  into  two  kioda,  juAiteatfwt  aad  a^^ectwe^  and 
jMi  expfaOns  the  loaeon  for  adopting  these  teims. 

^'olwring  matter  seems  to  fall  naturally  under  two 
?«wrri  elanes ;  the  first  incladiug  those  matters  which, 
*wn  pat  hito  a  state  of  sohition,  may  be  permanently 
ued,  and  made  felly  to  exhibit  tiieir  ooloiiis  in  or 
Bpon  the  dyed  snbstaaoe,  wHhoat  the  interposition  of 
"jy  earthy  or  metaUio  basis ;  and  the  seoond  eompre- 
^^faaiag  tU  those  matters  which  are  incapable  of  being 
»«ed,  and  made  to  display  their  proper  ooloors  without 
«•  mediatioo  of  some  such  basis.  The  colours  of  the 
f»*  Ait  I  than  denominate  mtbtUmHw,  using  the  term 
m  the  noM  sense  in  which  it  was  employed  by  Baoon, 
i^Tenilam,  as  denoting  a  thing  soJid  by,  or  depend- 
«g  only  upon,  itself;  and  oolown  of  the  seeond  class  I 
*»"  osD  M^jedne,  as  implying  that  their  lustre  and 
P^'IBwency  are  aotjuired  by  odtjeetion  upon  a  suitable 


countries  is  chaigeable  with  fifty  per  cent,  higher 
duty. 

The  average  annual  importation  for  the  last 
five  years  has  been  14,092  tcms. 

The  average  price  for  the  best  logwood  during 
that  time  has  been  £8, 10s,  per  ton.  Logwood 
is  also  occasionaliy  used  in  medicine  as  an 
astringent  and  tonic,  and  has  been  found  effica- 
cious in  the  cure  of  diarrhea  and  dysentery. 

Brazilwood  (ccesalpinia).  Natural  family 
ieguminaam;  decandria,  monc^ynia,  of  Linnieus. 
There  are  several  ^>ecies  of  this  fiunily  natives 
of  South  America,  and  of  the  East  and  West 
Indies.  It  was  probably,  however,  first  imported 
into  Europe  from  the  Brazils,  and  hence  the 
name.  Soon  after  its  introduction  the  Portu- 
guese government  began  to  appreciate  its  value, 
and  accordingly  it  was  made  one  of  the  objects  of 
royal  monopoly,  beii^  imported  into  Europe  on 
account  <^  the  crown.  From  this  circumstance  it 
is  known  in  Brazil  as  poo  de  Bainha^  or  Queen's 
wood. 

The  eagsalpinia  cruia^  or  oval-leaved  species,  is 
conmionly  found  growipg  in  dry  rocky  situa- 
tions. Its  trunk  is  large,  crooked,  and  full  of 
knots;  at  a  short  distance  from  the  ground 
innumerable  branches  spring  forth,  and  extend 
in  every  direction  in  a  straggling,  irregular,  and 
unpleasing  manner.  Trees  of  the  laigest  growth 
attain  to  thirty  or  forty  feet  high,  but  they  are 
rarely  met  with  of  so  great  dimensions.  The 
branches  are  armed  with  short,  strong,  upright 
thorns ;  th^  leaves  are  small,  and  never  appear 
in  luxuriant  foliage.  The  fiowers  are  of  a 
beautiful  red  colour,  and  emit  a  fragrant  smeU. 

When  first  cut,  the  wood  is  a  pale  red,  bfit 
become  darker  by  exposure  to  air.  It  is  varie- 
gated with  irregular  and  fantastical  black  spots, 
which  has  obtained  for  it  among  the  French  the 
nameof  6oM  de  leltres.  The  bark  of  this  tree,  which 
is  extremely  thick,  and  the  white  pithy  part,  are 
both  useless;  the  heart  being  the  only  valuable 
portion,  and  when  both  within  and  without  are 
cut  away  it  is  diminished  to  nearly  half  its  bulk. 
It  is  a  very  hard  and  dry  wood.  The  thickest 
pieces  with  a  close  grain  are  considered  the  best. 
It  is  sometimes  used  in  turnery,  and  susceptible 
of  a  good  polish,  but  its  principal  use  is  as  a  red 
dye.  The  colour  which  it  communicates  is 
however  very  fleeting.  It  is  an  adjective  dye, 
and  generally  applied  in  combination  with  a 
mordant  of  alum  and  tartar,  but  with  different 
mordants  it  may  be  made  to  assume  all  the 
shades  allied  to  red.  The  most  permanent  col- 
ours produced  from  this  dye  are  those  in  which 
the  natural  purple  red  b  changed  by  acids  to  an 
orange  or  yellow  colour.  Brazil-wood  is  oflen 
used  in  dyeing  silk  of  a  crimson  hue,  but  cannot 
be  made  so  durable  as  the  cochineal  crimson. 

Red  ink  is  made  of  a  decoction  of  this  wood 
in  beer,  wine,  or  vinegar,  to  which  a  portion 
3  a 
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of  alam  is  added,  to  render  its  colour  lees  fugi- 
tive. 

Brazil-wood  boiled  in  water  communicatee 
to  it  a  fine  red  colour,  while  the  wood  itaelf 
becomes  of  a  darker  colour,  and  if  the  ebullition 
be  continued  long  enough  the  residuum  will  be 
black.  Paper  tinged  red  with  thb  decoction  is 
altered  to  a  violet  colour  by  the  action  of  the 
alkalis,  and  to  a  yellow  by  most  of  the  acids. 
The  action  of  sulphuric  acid  gas  renders  it  quite 
white.  M.  De  Donsdorff,  in  the  ^Annales  de 
Chimie  et  de  Physique,"  details  many  phenomena 
of  the  eflPects  which  this  colouring  matter  has 
on  different  acids.  It  is  an  excellent  test  to 
detect  the  presence  of  sulphuric  acid  in  vinegar. 
In  pure  acetic  acid  it  receives  only  a  violet  tinge, 
but  the  admixture  of  only  one  two-hundreth 
part  of  sulphuric  acid  will  give  the  stained  paper 
a  yellowish  instead  of  a  violet  hue. 

In  two  decoctions  made  with  equal  weights 
of  madder  and  of  BrsEil-wood,  only  half  the 
quantity  of  chlorine  gas,  which  will  destroy  the 
colour  of  the  madder,  b  required  to  produce  a 
like  efiect  on  the  Brazil-wood.  More  colour  is 
extracted  from  this  wood  by  alcohol  than  by 
water.  Warm  marble  stained  by  the  spirituous 
tincture  assumes  a  purplish  red  colour,  which, 
on  the  heat  being  increased,  changes  to  a  violet 
hue.  If  the  stained  marble  be  covered  with 
wax  and  considerably  heated,  the  colour  changes 
through  all  the  shades  of  brown,  and  at  last 
becomes  fixed  of  a  chocolate  hue. 

A  fine  crimson  red  lake  is  prepared  from  this 
colouring  matter  by  precipitating  it  when  in  a 
state  of  solution  with  alum.  The  average 
annual  quantity  imported  for  the  last  five  years 
is  950  tons.  Its  price  has  very  much  fiillen  off, 
differing  from  £65,  in  1826,  to  £35  per  ton  in 
1830.  A  duty  of  £2  per  ton  b  chaiged  on  the 
importation  of  Bradl-wood. 

A  species  of  thb  tree  grows  in  the  West 
Indies,  the  wood  of  which  b  known  in  commerce 
as  BraziUetto.  It  b  of  the  same  kind,  but  of 
very  inferior  quality  to  the  Brazil  wood.  The 
duty  chai^  on  its  importation  from  British 
possessions  b  onlyQs,  per  ton,  and  in  consequence 
it  can  be  obtalncKl  on  much  cheaper  terms  than 
that  from  South  America.  Some  years  ago  the 
demand  for  it  was  so  great  that  it  was  cut  down 
with  unsparing  hand,  and  scarcely  any  of  the 
large  trees  were  left  in  the  British  plantations. 
This  species  b  known  to  botanists  as  caualpinia 
vesicaria  ;  it  never  attains  to  so  laige  a  growth 
as  the  ccBsalpinia  crista.  Its  branches  are  slen- 
der and  fiiU  of  small  prickles ;  the  flowers  are 
white,  growing  in  a  pyramidal  spike  at  the  end 
of  a  long  slender  stalk. 

Sapan-wood  is  another  dyeing  substance 
obtained  from  another  species  of  the  same  genus. 
It  18  distinguished  as  castalpinia  sapan.  The 
flowers    of   tliis   and    the  vesicaria  have  ten 


stamina;  those  of  the  crigta  have  only  fin. 
There  b  scarcely  any  consumption  of  thb  wood 
in  England;  very  few  tons  bdng  amraally 
imported.  Its  price  averages  from  ten  to  six- 
teen pounds  per  ton,  and  it  b  admitted  on  a 
duty  of  fifteen  shillings  per  ton. 

The  same  duty  b  cfaaiged  upon  Nicangoi  or 
Peach  wood,  which  b  another  kind  of  Bruil- 
wood.  It  dyes  a  bright  fugitive  red,  called  fancy 
red.  Though  not  so  rich  in  colouring  matter  as 
the  Brazil,  it  yields  a  colour  which  b  brigiiter, 
more  delicate,  and  more  beautifdL 

It  takes  its  name  from  the  Gulf  of  Nbcangoa 
in  America,  opposite  to  Providence  island, 
whence  it  was  first  imported  into  En^and. 
Dampier  says  thb  was  the  only  place  on  tlie 
AtlanUc  where  he  saw  the  tree ;  but  that  on  the 
South-sea  side  of  the  American  contment  it 
grew  abundantly.  In  hb  time  NiearagiiA-wood 
was  sold  at  £30  per  ton,  being  double  the  price 
of  Logwood. 

The  average  importation  for  the  last  fire  yean 
b  much  more  considerable  than  that  of  Brazil- 
wood, being  1765  tons.  The  price  of  Uw  best 
b  about  £15. 

Cam-wood  is  another  red  dye-wood,  obtained 
from  the  Brazils,  and  also  from  Africa.  It  once 
grew  commonly  in  the  neighbourhood  of  Siena 
Leone,  and  was  found  at  Tonquin  and  other 
parts  of  Asia.  This  wood  b  of  a  very  fine  col- 
our ;  it  b  principally  used  in  turnery  fbr  the  for- 
mation of  handles  of  knives  and  other  amilar 
articles.  A  veiy  small  quantity  of  Cam-wood 
b  imported  into  thb  country,  averaging  annu- 
ally not  more  than  400  tons.  It  b  admitted  at 
the  same  duty  as  the  sapan.  Bar-wood  is  abo 
Ibble  to  the  same  duty,  and  b  not  brought  more 
abundantly  into  England.  Thb  b  likewise  a 
red  dye-wood  of  Afirica. 

Ikdiqo  (Indigofira),  Natural  fiunily  Uft- 
minoim ;  diaddpkia^  d^eomdriOy  of  Linncos. 
There  are  not  less  than  twenty-four  species  of 
thb  genus  enumerated,  all  natives  of  tropicsl  cli- 
mates. In  Hindostan,  China,  Japan,  the  south- 
em  parts  of  Africa,  America,  Java,  and  Mada- 
gascar, the  various  species  of  thb  plant  grow  b 
a  wild  state.  The  tl^ee  species  chiefly  cultiTated 
for  the  production  of  the  blue  dye,  are  the  W 
Indian  (Indigofera  tinetaria);  the  West  Indian 
(u  anil);  and  the  Silver-leaved  (u  argmim)' 
The  East  Indian,which  b  that  most  largely  culti- 
vated, is  not  so  hardy,  nor  b  its  pulp  so  good  as 
the  othere  ;  but  it  yields  a  Uuger  produce,  and 
on  this  account  is  preferred. 

The  West  Indian  plant  grows  much  h^, 
and  b  hardier  than  the  tinctorioj  while  the  talra- 
leaved  or  wild  indigo,  b  hardier  than  either  of 
the  other  two,  and  yields  the  finest  pulp,  though 
in  least  quantity.  They  are  all  rather  elegant 
little  shrubs,  and  all  yield  more  or  less  indigo. 

The  East  Indian  plant  ^tikf.  tinetoriaj  has  s 
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root  of  about  a  qnartex  of  an  inch  in  thickneas, 
and  upwards  of  a  foot  in  length.    The  root  has 
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a  fiunt  smelly  somewhat  resembling  parsley. 
From  this  root  issues  a  short  bushy  stem  of 
nearly  the  same  thickness  ;  this  stem  rises  about 
two  fiset  from  the  ground ;  it  b  hard  and  almost 
ottirely  ligneous,  and  without  any  appearance 
of  pith  in  the  inside.  The  leaves  are  winged,  or 
eooaisi  of  small  leaves  ranged  in  two  or  three 
pairs  on  each  side  of  a  long  foot-stalk,  which  is 
flurraoanted  by  an  odd  leaf ;  they  are  of  an  oral 
form,  smooth  and  soft  to  the  touch,  furrowed 
above,  and  of  a  darker  colour  on  the  upper  than 
the  under  side.  From  about  one-third  of  the 
stem  to  the  extremity,  there  are  ears  that  are 
loaded  with  very  snudl  flowers,  from  twelve  to 
fifleen  in  number ;  these  are  destitute  of  smell ; 
they  are  succeeded  by  long  crooked  brown  pods, 
which  contain  small  yellow  seeds.  The  wild 
indigo  has  diorter  pods  and  black  seeds.  The 
seeds  of  the  Guatimiala  are  green,  and  the  stalks 
red.  This  plant  requires  a  smooth  rich  soil,  well 
tilled,  and  neither  too  dry  nor  too  moist.  Indigo 
is  entirely  the  production  of  a  warm  climate ;  it 
has  been  observed  that  it  is  ^  the  child  of  the 
sun,"  and  cannot  be  advantageously  cultivated 
any  where  except  within  the  tropics.  A  higher 
tempefsture  thui  60®  is  absolutely  necessary  both 
for  ita  vegetation  and  maceration. 

The  seed  b  sowed  in  little  furrows  about  the 
l»eadth  of  the  hoe,  and  two  or  three  inches  in 
depth.  These  furrows  are  made  a  foot  apart 
from  each  other,  and  in  as  straight  a  line  as  pos- 
dble.  A  bushel  of  seed  is  sufficient  for  five 
of  land.  Though  it  may  be  sown  in  all 
one,  spring  is  mostly  preferred  for  the  purpose. 
Soon  after  sowing,  continual  attention  is  re- 
quired to  pluck  the  weeds,  which  would  quickly 
choke  up  the  plenty  and  impede  its  growth. 
Soffident  moisture  causes  it  to  shoot  above  the 
soriaee  in  three  or  four  days,  and  it  is  usually 
fit  fer  gathering  at  the  end  of  two  months. 
When  it  begins  to  flower,  it  is  cut  with  a  nckle 
a  few  indies  above  its  roots.  The  ratoons,  or 
subsequent  growth  firomthe  same  plant,  ripen  in 
six  or  dgfat  weeks.  Sometimes  four  crops  are 
obtained  in  one  year  firom  the  same  roots ;  but 
in  North  America  and  other  parts  where  the  sun 


is  less  fervid,  the  cultivator  obtuns  but  two,  ur 
perhaps  only  one  crop.  The  produce  diminitdiea 
fest  after  the  second  cutting,  and  therefore  it  is 
said  to  be  absolutdy  necessary  to  sow  the  seeds 
afresh  every  year,  or  every  two  years  at  farthest. 

The  Arabs  in  Egypt  however  sow  the  seed  of 
this  plant  only  once  in  seven  years,  and  obtain 
two  crops  in  a  year.  The  sun  which  so  rapidly 
improves  and  invigorates  the  plant,  propagates 
at  the  same  time  an  insect  destructive  to  it. 
Tlds  is  a  spedes  of  grub  or  worm,  which,  becom- 
ing a  fly,  preys  on  the  leaves  and  too  often  dis- 
appoints tiie  planter's  expectations,  especially 
when  the  plant  b  grown  a  second  year  upon  the 
same  land.  The  only  known  remedy  is  to 
change  the  soil  every  year.  Thb  plant  has  not 
only  to  contend  against  the  vicissitudes  of  the 
seasons  and  the  ravages  of  the  insect  peculiar  to 
it,  but  the  leaves,  which  are  its  most  valuable 
part,  are  liable  to  the  depredations  of  cater- 
pillm,  myriads  of  which  sometimes  attack  a 
plantation,  and  devour  all  the  leaves  in  the  short 
space  of  twenty-four  hours. 

The  real  nature  of  indigo  was  not  generally 
known  in  Europe  until  a  long  period  after  it  had 
been  obtained  direct  fix>m  India,  the  country  of 
its  production,  and  many  erroneous  notions 
existed  as  to  its  nature  at  a  comparativdy  recent 
period.  In  the  letters  patent  granted  to  the  pro- 
prietors of  mines  in  the  principality  of  Halber- 
stadst,  not  many  centuries  ago,  indigo  was  classed 
among  the  minerals,  to  obtain  which  the  works 
were  permitted  to  be  erected. 

Marco  Polo,  indeed,  who  flourished  in  the 
thirteenth  century,  and  who  b  the  earliest  Euro- 
pean traveller  into  China  and  Indb  on  record, 
relates  that  he  saw  indigo  made  in  the  kingdom 
of  Coulan,  and  describes  the  process  by  which  it 
was  prepared.  **  IncUgo,"  says  the  old  Venetian, 
*^of  excellent  quality  and  large  quantities,  b 
made  here  (Coulan).  They  procure  it  from  an 
herbaceous  plant,  which  b  taken  up  by  the  roots 
and  put  into  tubs  of  water,  where  it  is  suffered 
to  remain  till  it  rots,  when  they  press  out  the 
juice.  This,  upon  being  exposed  to  the  sun,  and 
evaporated,  leaves  a  kind  of  paste,  which  b  cut 
into  small  pieces  of  the  form  in  which  we  see  it 
brought  to  us."  Thb  passage  of  the  Italian 
ought  at  least  to  have  prevented  the  Grermans 
firom  considering  the  product  as  a  mineral  which 
they  were  to  seek  in  iiie  boweb  of  the  earth ;  but 
illiberal  ignorance  had  thrown  discredit  on  Marco 
Polo,  and  ranked  him  among  those  travellers 
whose  lies  were  proverbial.  At  two  other  places 
in  India,  Gruazerat  and  Kambaia,  Marco  speaks 
of  indigo  as  an  artide  of  extensive  manufecture. 
Much  curious  information  in  regard  to  the  trade 
in  thb  article  at  the  middle  of  the  fourteenth 
century,  b  contained  in  the  works  of  Francesco 
Baldncd  Pegolotti.  At  that  time  indigo  was 
imported  in  leather  bags  and  in  chests  in  the 
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flame  manner  as  at  present.  Although  for  more 
than  two  thousand  years  its  Tahie  had  been 
reeognised  in  Asia,  still  its  use  was  either  pro- 
hibited or  restrained  for  a  considerable  period  in 
diflerent  European  eountries,  under  the  errone- 
ous belief  that  its  colour  was  fogitire. 

About  the  sixteenth  century  improyements  in 
the  art  of  dyeing  were  attempted  in  several 
European  countries*  Among  the  many  new 
methods  employed,  some  gave  greater  fariUiancy^ 
others  greater  permanency  to  the  ookmrs.  Some, 
however,  though  they  might  impose  on  the  eye, 
gave  but  an  evanescent  beauty  of  tint ;  while 
others  subjected  the  stuffs  to  peraidous  chemi- 
cal preparations,  whereby  their  texture  was 
injured,  and  they  were  found  ^  to  rot  on  the 
shelves  of  the  shop-keeper."  Governments  were 
in  consequence  induced  to  interfere  by  legialar 
tive  enactments,  to  prevent  their  subjects  fh>m 
being  impoeed  upon  by  ^theee  fiibe  and  pemir 
cious  dyes  ;"  and  prohibited  at  once  the  use  of 
all  the  new  materials  which  produced  only  fleet- 
ing shades,  and  which  contained,  or  were  sup- 
posed to  contain,  any  thing  detrimental  to  the 
stuflP  under  preparation.  Now,  theee  govern- 
ments, to  their  mistaken  views  of  domeaUc 
policy,  united  an  equally  profound  ignorance  of 
chemistry ;  and  listening  to  the  reports  of  the 
uninformed  or  interested,  sometimes  laid  under 
one  prohibitory  ban  the  useful  as  well  as  the 
liurt^L  In  G^ermany  a  decree  of  the  diet,  held 
in  16779  prohibited  under  the  severest  penalties 
''  the  newly  invented,  pernicious,  deceitful,  eat- 
ing, and  corrosive  dye,  called  the  deviPs  tfy^  for 
which  vitriol  and  other  eating  substances  were 
used  instead  of  woad." 

In  the  middle  of  the  next  century,  the  use  of 
indigo  was  found  to  interfere  with  the  cultiva- 
tion and  sale  of  woad,  which  had  hitherto  formed 
a  considerable  branch  of  industry  with  the  Ger- 
mans. A  prohibition  was  therefore  issued  against 
its  use  in  Saxony,  and  in  order  to  nuae  a  preju- 
dice against  it  in  the  minds  of  the  people,  and 
that  they  might  be  blinded  by  the  imposition  of 
a  name,  it  was  classed  among  those  substances 
already  prohibited  as  cMTs  <fyeif  and  this  pro- 
hibition was  for  some  years  enforced  with  great 
vigilance  and  severity.  The  people  of  Nurem- 
berg, who  at  that  time  cultivated  woad,  went 
still  fietrther.  They  made  a  law  that  their  dyers 
should  annually  take  an  oath  not  to  use  indigo. 
Although  the  dyers  do  not  scruple  to  avail  them* 
selves  in  the  present  day  of  the  superiority  of  this 
colouring  matter,  the  oath  is  still  enforced  ;  and 
this  strange  unrepealed  edict  may  be  classed 
among  those  demoralizing  relics  of  defective 
government  which  take  from  an  oath  its  sanctity, 
and  prepare  the  minds  of  the  people  to  dread  the 
penalty,  rather  than  to  abhor  the  crime  of  per- 
jury. The  use  of  indigo  was  likewise  forbidden 
in  France  from  1596   to  1669,  when  Colbert 


'  showed  more  enlightened  views  on  the  subject, 
,  and  the  prohibition  was  repealed. 

It  was  not  imtil  after  the  discovery  of  Ame- 
rica that  indigo  was  obtained  in  any  very  hi^ 
quantities  in  Europe.  The  plant  from  which  it 
is  prepared  was  found  growing  wild  in  most  of 
the  tropical  parts  of  the  western  hemisphae. 
Its  application  was  likewise  well  known.  We 
learn  from  the  authori^  of  more  than  one  tra- 
veller, that  the  Aztecs,  the  unfortunate  abori- 
gines of  Mexico,  were  well  aware  of  its  value  as 
a  dye,  and  that  it  was  commonly  employed  bj 
them  in  giving  a  beautiful  hue  to  their  cotton 
fobrics.  During  the  last  century  the  cultivati<mof 
indigo  has  been  almost  entirely  neglected  by  tbe 
Spanish  Mexicans,  fix>m  the  preference  given  in 
Europe  to  the  indigo  of  Gnatimala,  or  oentnl 
America,  and  the  fEulure  of  the  native  cottoa 
manufoeture,  in  which  it  was  pHndpally  used. 
Since  the  Mexicans  have  shaken  off  the  SpaniA 
yoke,  their  cmnmerdal  and  agricultund  pro- 
npetitj  has  become  a  subject  of  more  rationsl 
interest  and  attention.  Attempts  are  now  there- 
fore being  made  to  revive,  among  other  bnndies 
of  industry,  the  cultivation  of  indigo.  A  littk 
is  now  grown  on  the  western  coasts,  and  it  hss 
been  introduced  into  the  valley  of  Cuantla.  In 
some  parts,  which  are  hot  and  marshy,  it  u  s 
natural  production  of  the  soiL 

The  indigo  of  Groatimala  was  long  priced  as 
the  best,  and  aRhough  this  plant  was  cultivated 
in  the  West  Indies  and  othor  parts  of  America, 
none  ever  approached  to  the  excellence  of  thst 
of  Gnatimala,  which  was  long  rated  in  eommeroe 
as  of  unrivalled  quality.  This  plant  was  much 
cultivated  in  the  French  West  India  islaadfl^  and 
the  government  of  the  parent  country  took  so 
great  interest  in  its  improvement,  as  to  appoint 
scientific  men  to  investigate  its  preparation,  and 
to  point  out  in  what  manner  it  was  snsoeptibfe 
of  improvement.  It  does  not  appear,  however, 
that  theee  exertions  were  attoided  with  any  very 
beneficial  results,  and  although  much  was  sug- 
gested, perhaps  no  real,  certainly  no  very  impor- 
tant, improvements  were  introduced  in  the  mode 
of  preparing  indigo.  That  pr^Mired  by  the 
French  still  ranked  lower,  though  next  in  qnar 
lity  to  the  produce  of  Gnatimala. 

T%ds  plant  was  for  some  time  cultivated  in 
great  abundance  in  Jamaica,  forming  one  of  its 
principal  artides  of  exportation  ;  but  a  tax  hat- 
ing been  laid  upon  it,  the  culture  of  sagar 
became  a  more  profitable  branch  of  agTieultaie< 
Tndiffofhra  was  found  growing  spontaneoudy  it 
Carolina  in  the  year  1747,  and  so  abundantly, 
that  200,000  Iba.  wwe  dipped  to  England,  and 
sold  at  a  very  good  price,  though  it  was  not  quite 
so  well  prepared  as  the  IVandh  indigo ;  its  ftr- 
ther  cultivation  in  North  America  has  not,  how- 
ever, been  very  extensively  prosecuted. 

In  the  year  1787  another  source  for  the  supply 
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of  Indigo  was  opened  by  the  French,  who  then 
began  to  import  cotton  and  indigo  from  their 
settlement  at  Goree,  on  the  coast  of  Africa.  This 
dye  was  pronounced  bjthe  English  dyers  to  be 
aknost  equal  to  that  of  Guatimala,  and  superior 
to  vrery  kind  of  West  India  indigo. 

Englandythongh  nowoccupying  so  commanding 
a  position  in  the  commercial  and  manufacturing 
woiid,  was  for  a  long  time  slow  not  only  in  ori- 
ginating iuTentions  and  improyements,  but  eren 
in  adopting  those  of  other  nations.  A  long 
period  dapsed  after  the  diseorery  of  America, 
before  indigo  b^;an  to  take  its  rank  among  the 
most  useful  ingredients  of  the  English  dye-house. 
Richard  Hakluyt,  at  the  close  of  the  sixteenth 
eentuiy,  mentions  it  as  an  object  deserving  of 
hiqulry,  as  at  that  time  it  was  not  known  in 
this  eoantiy  what  plant  produced  the  indigo. 
InstnietioDS  were  therefore  given  to  discover 
whether  ^  jinHey  that  blue  colour,  be  a  natural 
commodity,  or,  if  it  be  compounded  of  an  herb, 
to  send  the  seed  or  root  with  the  order  of  sow- 
iag.**  The  French  name  of  indigo  is  (mil ;  it  is 
known  under  that  term,  or  simply  nilf  in  South 
America,  whence  it  was  adopted  by  the  French 
tnd  Portuguese.  It  is  remarkabie  that  Xle  is 
the  Arabic  name  of  the  same  plant.  The  name 
by  which  it  is  designated  in  English  is  evidently 
a  eoimption  of  the  ancient  indicim^  but  on  its 
int  introdncAion  into  England  from  America,  it 
was  nsnally  known  as  anil.  In  Chinese  it  is 
edled  Urn  kaam^  which  dgnifies  sky  blue. 

Indigo  from  America  was  for  a  long  period 
vetj  saperior  to  that  obtained  from  the  East ; 
and  although  tiiis  dyeing  ingredient  was  recog- 
msed  in  oommeroe  as  coming  from  the  East 
Indies,  it  was  imported  thence  in  small  quanti- 
ties, and  of  so  indiflforent  a  quality,  as  not  in  any 
way  to  compete  with  the  western  production. 
Scarcely  twenty  yean  ago,  this  was  the  relative 
position  of  the  indigoes  from  America  and  Asia, 
^noe  then  the  judicious  and  spirited  exertions 
of  a  few  enlightened  individuals,  have  shown, 
that  by  carefbl  cultivation  and  preparation,  its 
character  might  be  essentially  improved  in  the 
British  possessions  in  India.  At  the  present 
day  this  article  ranks  among  the  most  important 
objects  of  our  commerce  with  the  East  Indies, 
wlule  its  quality  has  been  raised  far  above  that 
received  from  South  America. 

Indigo  has  long  been  cultivated  in  Spain,  but 
is  <m  the  decline  in  that  country,  owing  to  the 
more  &vonrable  circumstances  attending  its  cul- 
ture in  the  East  and  West  Indies.  During  the 
reign  of  Bonaparte,  and  his  attempted  restric- 
tions of  commerce,  it  was  also  tried  in  the  south 
of  Prance  and  Italy,  but  proved  a  fiiilure. 

The  colourii^  matter  is  obtained  from  the 
whole  plant.  There  are  two  modes  used  for  its 
extnction — ^it  is  fermented,  or  it  is  scalded.  The 
first  method  is  universally  practised  in  South 


America  and    the  West  Indies ;    and  almost 
wholly  by  the  English  factors  in  the  East. 

In  an  indigo  house,  where  the  fermenting 
process  is  pursued,  the  chief  apparatus  consists  of 
three  wooden  vats  of  different  sizes,  placed  on 
different  levels,  so  that  the  contents  of  the  first 
may  flow  into  the  second,  and  those  of  the  second 
into  the  third.  The  plants,  on  being  cut,  are 
laid  in  the  first  or  steeping  vat,  in  sufficient 
quantity  to  fill  it  without  receiving  pressure, 
and  water  is  poured  over  them  until  it  rises  about 
three  inches  above  the  level  of  the  top  plants. 
A  fi^me  of  heavy  wooden  bars  is  then  laid  on 
the  vat  to  prevent  the  plants  from  riring  when 
in  fermentation.  This  state  is  generally  induced 
in  less  than  eighteen  hours.  The  contents  swell 
and  foam;  large  bubbles  of  gas  are  formed,  which 
on  being  disengaged  appear  of  a  lively  green, 
and  tinge  the  whole  vat  of  the  saone  colour. 
When  at  the  highest,  the  fermenting  mass  is 
covered  with  a  brilliant  copper-coloured  scum, 
which  passes  into  violet  towards  the  end,  but 
the  pulp  cmd  liquor  remain  green.  The  gas 
given  off  during  the  process  is  inflammable. 
The  heaving  of  tike  scum  is  so  powerful  as  often 
to  lift  up  the  heavy  wooden  frame  above  men- 
tioned. This  fermentation  is  carried  on  for  the 
purpose  of  extracting  all  the  grain  or  colouring 
matter  fix>m  the  plant,  and  it  is  a  nice  point  to 
ascertain  the  exact  period  when  it  ought  to 
cease.  If  the  fluid  be  drawn  off  too  soon,  much 
of  the  pulp  is  left  behind,  and  if  too  le^  the 
tender  tops  of  the  plant  occa^on  putrefaction, 
by  which  all  the  dye  is  destroyed.  Many  plans 
have  been  suggested  to  dkcover  to  a  scientific 
oertdjity  the  most  advantageous  degree  of  fer- 
m^itation.  Experiments  were  made  at  St 
Domingo,  when  the  French  possessed  that  island, 
under  the  sanction  and  encouragement  of  the 
Chamber  of  Agriculture;  but  the  unsatisfactory 
result  only  served  to  convince  practical  men  that 
they  cenld  not  with  safety  trust  to  any  test  save 
that  of  experience.  In  order  to  ascertain  the 
state  of  fiermentation,  it  was  zecommended  to 
dip  a  pen,  at  intervab  of  every  quarter  of  an 
hour,  into  the  contents  of  the  vat,  and  to  make 
with  it  a  few  strokes  on  paper :  when  the  marks 
thus  made  are  colourless,  it  is  the  proper  period 
for  arresting  the  fermentation.  Much  practical 
drill  is  required  in  seizing  on  this  moment^  in 
which  the  fermenting  mixture  assumes  the 
appearance  of  a  liquor,  holding  in  suspension 
a  distinct  green  pulp,  which  by  slight  i^tation 
speedily  and  completely  separates  and  fells  to 
the  bottom,  leaving  a  clear  gold-coloured  super- 
natant fluid.  The  whole  of  the  turbid  green 
liquor  is  then  dischaiged  from  the  steeping  vat, 
and  passes  into  the  second  vessel.  The  first 
vat  is  then  immediately  cleansed,  fresh  plants 
are  thrown  in,  and  the  work  proceeds  without 
Intermission.     The  refuse  matter  is  carefully 
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remoyed  from  the  house  as  soon  as  taken  out. 
The  noxious  odour  of  this  refuse  occasions  the 
peculiar  unhealthiness  incident  to  the  occupa- 
tion. 

As  soon  as  the  liquor  is  received  into  the 
second  vat,  it  is  violently  beaten  by  the  repeated 
fall  of  wooden  buckets,  full  of  holes,  and  fixed 
to  long  handles  moved  by  manual  labour  or 
other  power.  A  more  complicated  mechanical 
contrivance  is  sometimes  employed.  This  agita- 
tion of  the  parts,  by  checking  any  ferther  fer- 
mentation, prevents  putridity,  and  especially 
promotes  the  separation  of  Uie  grain,  as  it  is 
technically  called,  or  the  dark  coloured  granular 
pulp,  which  is  the  indigo.  The  whole  of  the 
liquor  and  of  the  pulp  change  during  the  prooe» 
from  green  to  deep  blue.  A  laige  quantity  of 
air-bubbles  are  also  expelled  by  the  beating. 
Lime-water  is  most  usually  added  at  this  time, 
as  it  greatly  assists  in  the  formation  of  the  gnin. 
When  the  grain,  on  being  left  in  a  quiescent 
state  for  a  brief  period,  separates  readily  from 
the  liquor  which  holds  it  suspended,  the  agita- 
tion is  stopped,  and  the  grain  slowly  subsides. 
The  same  degree  of  nicety  is  required  to  discover 
the  exact  point  for  the  cessation  of  agitation  as 
for  determining  that  of  fermentation.  If  too 
little  beaten,  the  grain  will  not  be  sufficiently 
separated;  if  too  much,  a  second  fermentation 
would  be  excited,  which  would  alter  the  dye, 
spoil  its  colour,  and  make  what  is  called  buna 
indigo.  From  time  to  timfe,  therefore,  a  little  is 
drawn  off  and  examined. 

When  the  grain  b  precipitated,  the  liquor 
floating  on  the  top  is  drawn  off  by  means  of 
cocks,  and  suffered  to  run  to  waste;  care  being 
taken  to  avoid  mixing  it  with  any  brook  or 
cattle  pond,  as  it  contains  poisonous  qualities 
which  would  be  fatal  to  animals  who  might 
drink  it.  The  thick  pulpy  matter  is  then  dis- 
chai^ged  into  the  third  or  lowest  vat,  and  after  it 
is  still  more  disencumbered  of  superfluous  water, 
it  is  laded  into  common  sacks.  These  are  hung 
up  that  the  water  may  drain  off,  the  indigo  itself 
being  too  thick  to  pass  through.  After  draining 
it  is  transferred  to  small  wooden  boxes,  where 
it  is  ferther  dried  by  exposure  to  alternate  sun 
and  shade. 

In  the  indigo  fectories  of  Bengal,  some  part 
of  the  moisture  is  driven  off  by  the  direct  appli- 
cation of  fire  heat.  This  is  done  after  the 
colouring  particles  have  been  separated  from  the 
solution  by  beating.  The  indigo  is  then  removed 
from  the  agitation  vat  into  a  boiler,  the  bottom 
only  of  which  is  of  iron,  while  the  sides  are 
built  up  of  solid  masonry.  Of  course  only  this 
bottom  can  be  exposed  to  the  action  of  the  fire, 
by  which  circumstance  the  efficiency  of  the 
vessel  is  importantly  diminished;  fuel  is  wasted, 
because  that  portion  of  the  heated  air  which 
sliould  apply  to  the  sides,  is  prematurely  drawn 


off  into  the  chimney;  time  is  lost,  ance  the  fluid 
will  necessarily  impart  to  the  m49onry  a  portion 
of  the  heat  which  it  is  made  to  imbibe;  and^fiir 
this  last  reason,  the  liability  of  the  indigo  to 
the  far  greater  evil  of  charring  is  mudi  anf- 
mented.  If  a  better  arrangement  were  provided 
for  this  purpose,  the  process  would  be  materially 
simplified,  and  might  be  carried  fiurther  than  is 
now  consistent  with  prudence. 

When  the  indigo  is  brought  by  this  meauto 
that  degree  of  consistence  vdiich  b  safely  pn^ 
ticable,  the  thickened  fscula  is  tranafmed  to 
large  doths  wherein  the  evaporation  is  futher 
continued  by  exposure  to  atmospheric  iofia- 
ence. 

This  intermediate  operaUon  of  boiliog  is  con- 
sidered to  be  beneficial  in  arresting  a  8e^fa<- 
mentation  of  the  fecula,  to  which  it  is  aometinM 
liable  during  the  process  of  draining,  whik  tk 
ferther  advantage  is  obtained  of  holding  in  k^ 
tion  the  gummy  and  other  matter  unavoidably 
extracted  with  the  colouring  matter.  Thii 
extraneous  part  thus  passes  off  with  the  wstir, 
and  leaves  the  indigo  in  a  purer  state.  Tht 
superior  quality  of  the  Bengal  indigo  ii  atfel- 
buted  to  this  method  of  preparation. 

If  dried  hastily  in  the  sun  it  is  i^t  to  become 
brittle.  When  all  moisture  is  expdled,  and  the 
substance  is  quite  solid,  it  is  cut  into  squire 
cakes.  The  process  is  not  yet,  however,  com- 
pleted. If  exported  in  this  state  it  wodd 
speedily  become  mouldy;  a  second  fennentatioB 
is  therefore  necessary.  To  produce  this  the 
cakes  are  heaped  in  a  cask,  and  simply  sofiovd 
to  remain  there  for  about  three  weeks.  Dnnn 
this  time  they  undergo  a  degree  of  fermentatioB; 
they  become  heated,  moisture  exudes  from  tb« 
surface,  a  most  disagreeable  odour  is  emitted, 
and  finally  the  cakes  are  covered  with  a  fim 
white  meal.  They  are  then  taken  out  and  dried 
in  the  shade  for  five  or  six  days,  when  theyw 
in  a  fit  state  to  be  packed  for  exportation. 

The  second  method  by  scalding,  instead  d 
fermentation,  was  first  proposed  for  adoption  by 
Dr  Roxburgh,  and  its  great  advantages  over  the 
usual  process  were  forcibly  pointed  oni  Tbe 
method  of  obtaining  the  colouring  matter,  how- 
ever, by  boiling  the  plant  was  by  no  means  the 
invention  of  Dr  Roxbuigh,  althongh  thst 
gentleman  has  the  merit  of  investigating  scien- 
tifically the  peculiar  nature  and  properties  of 
indigo,  and  of  adopting  and  recommending  a 
treatment  of  it  in  accordance  with  his  ^ 
enlightened  views  on  the  subject.  The  ffindo« 
and  the  Egyptians  both  pursue  this  apparently 
more  simple  process. 

In  Egypt  the  plants  are  dried  previously  to 
being  put  into  an  earthen  jar  with  hot  wittf. 
They  are  then  worked  with  a  pahn  l>«n*^ 
the  manner  of  chumhig,  until  the  whole  dm 
colour  is  pressed  out.    The  liqnidb  next  strained 
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tlirougli  the  l>ark  of  a  tree  into  another  jar. 
It  is  left  there  for  eight  or  nine  days,  during 
whidi  time  part  of  the  water  escapes  hy  trick- 
ling through  a  small  aperture  half  way  down 
the  side  of  the  containing  vessel,  leaving  the 
sediment  at  bottom.  This  residuum  is  after- 
wards poured  into  a  broad  but  very  shallow  hole 
foimed  in  the  sand,  which  absorbs  the  remdning 
fiqoid,  and  leaves  the  indigo  in  solid  cakes  on 
Uiesorfiice. 

The  Hindoo  method  at  Ambore  is  somewhat 
■mikr,  though  more  elaborate.  The  plants  are 
M  boiled  in  earthen  pots  of  about  eighteen 
indies  in  diameter,  disposed  in  the  ground  in 
exoiYBted  ranges,  from  twenty  to  thirty  feet  long, 
and  one  broad,  according  to  the  number  used. 
When  the  boiling  has  extracted  all  the  colouring 
matter  ascertainable  by  the  colour  exhibited,  the 
extmet  is  inunediately  poured  into  another  small 
jar  fixed  in  the  groand  for  its  reception,  and  it  is 
then  filt»ed  througli  a  cloth,  and  laded  by  means 
of  snail  pots  intoa  larger  jar  disposed  inadjoining 
higher  ground.  The  contents  of  the  larger  jar, 
when  three-quarters  full,  are  agitated  with  a 
split  bamboo  extended  into  a  circle,  having  a 
diameter  from  thirteen  to  twenty  inches;  this 
hoop  is  twisted  with  a  sort  of  coarse  straw,  with 
which  the  manufricturer  proceeds  to  beat  or  agi- 
tite  the  extract  until  a  granulation  of  the  fecula 
takes  pbice.  This  operation  occupies  nearly 
thiee-qaarters  of  an  hour.  A  precipitant  com- 
pooad  of  red  earth  and  water,*  about  four  quarts, 
is  poured  into  the  jar.  The  whole  stands  during 
the  night;  in  the  morning  the  supernatant  liquor 
b  drawn  off  through  apertures  in  the  side  of  the 
jar,  the  lowest  reaching  to  within  five  inches  of 
the  bottom,  thua  leaving  just  sufficient  space  to 
lactam  the  fecula,  which  is  taken  out  and  dried 
in  bags. 

The  method  by  scalding  has  only  been  very 
partially  adopted  among  the  English  in  the  East; 
the  dyers  of  this  country  not  reporting  fiavour- 
ably  of  indigo  thus  made.  It  is  said  that  it 
contains  much  less  colouring  matter  than  that 
<*tained  by  fermentation,  and  that  the  dye  pro- 
duced is  not  so  permanent. 

The  indigo  Victories  in  the  East  Indies  are 
conducted  very  differently  from  those  in  the 
^est,  on  account  of  the  dissimilar  circumstances 
of  the  population  of  the  two  countries.  In  the 
^est  Indies  the  indigo  plantations,  and  the 
voiks  connected  with  its  preparation,  are  all  the 
suae  property,  and  under  the  same  superinten- 
dence. In  Ben^  and  other  of  the  British 
powessions  in  India  the  cultivation  is  exclusively 

*  This  red  earth  and  water  debase  the  indigo.  In 
the  northern  parts  of  the  coast  of  Coromandel  the 
■MtiTei  ose  a  cold  infdsion  of  the  bark  of  the  jsmho- 
^»«  trw  (jamMifera  p^dtmeulaiaj,  which  is  a  very 
powerful  astringent  to  precipitate  their  indigo.  This 
iwiigo  is  of  a  Tery  good  quality.~2)r  Roidmrgh, 


left  to  the  Ryots,  or  native  farmers,  who  are 
provided  with  seed  by  the  fiustor,  and  bound  to 
deliver  at  a  certain  rate  of  price  the  whole  of 
the  plants  produced  from  these  seeds.  The  cul- 
tivators, in  consequence  of  failures  in  crops,  or 
other  accidents,  too  frequently  require  advances 
from  their  employer;  and  thus,  though  nominally 
free,  they  are  in  reality  subjected  to  him,  and 
compelled  to  raise  the  indigo  exclusively  for  the 
supply  of  his  fiM^ry .  These  factories  are  generally 
on  a  very  large  scale,  by  which  a  much  greater 
quantity  of  colouring  matter  is  produced,  than 
would  result  if  natives  were  employed  in  ita 
preparation  as  well  as  in  its  cultivation.  It  is 
calculated  that  in  the  European  method  one  man 
can  bring  to  issue  one  vat,  containing  fifty  bundles 
of  indigo  plants,  which,  according  to  quality, 
wiU  afford  from  ten  to  thirty  pounds  of  indigo; 
whereas  by  the  Indian  method,  one  man  employed 
during  the  same  time  will  produce  only  one 
pound  of  indigo. 

The  extenuve  indigo  factories  are  nearly 
always  remote  from  the  seat  of  the  English 
precedencies.  The  superintendence  of  an  esta- 
blishment is  seldom  intrusted  to  any  but  one  of 
its  proprietors;  who,  entirely  excluded  from  the 
society  of  his  countrymen,  consents  to  many 
privations,  with  the  hope  that  in  a  few  years  he 
may  reap  sufficient  wealth  to  ensure  to  hb  future 
life  those  enjoyments  for  whose  possession  he  has 
been  willing  to  sacrifice,  as  it  were,  a  part  of  his 
existence.  As  soon  as  he  has  accomplished  this 
end,  he  usually  resigns  his  situation  to  a  junior 
partner,  who  pursues  the  same  course. 

These  expectations  are  not,  however,  always 
fulfilled.  The  profits  of  an  indigo  property  are 
in  some  seasons  greater  than  those  afforded  by 
almost  any  other  investment.  One  acre  of  rich 
land,  by  proper  cultivation  and  management, 
may  be  made  to  yield  annually  500  pounds  of 
indigo,  and  in  some  years  indigo  of  the  best 
quality  has  in  England  been  as  high  priced  as 
.eleven  shillings  per  pound.  According  to  both 
Edwards  and  Stedman,  300  pounds  are  produced 
on  ordinary  land,  and  the  labour  of  four  persons 
is  required  for  the  cultivation  of  five  acres,  and 
the  subsequent  preparation  of  the  produce. 

The  large  returns  consequent  on  favourable 
crops,  and  the  high  prices  of  the  home  market 
for  a  few  successive  years,  lead  to  the  belief  that 
the  profits  will  always  be  thus  excessive;  and 
although  the  frequent  and  disastrous  casualties 
which  follow  these  periods  of  prosperity,  should 
excite  doubts  as  to  the  realization  of  all  the 
extravagant  expectations  which  are  so  sangulnely 
indulged,  yet  the  confidence  which  each  person 
has  in  his  own  peculiar  *'luck,"  or  superior 
management,  too  readily  induces  him  to  become 
a  participator  in  the  cares  and  hopes  of  an  indigo 
factory. 

It  might  be  supposed  that  establishments  thus 
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Baperintend^d  by  persona  who  are  de^lj  inter- 
ested in  their  soceess,  would  be  oondncted  in  the 
best  possible  manner;  while  imj^fovements  would 
be  continually  sugg^ing  themselves^  by  whieh 
&yourable  results  might  be  attained  with  greater 
certainty.  Surprise  must  therefore  be  exited 
when  we  find  that  v^y  little  scientific  know- 
ledge is  engaged  in  the  punuit^  and  that  the 
^ole  is  amaiged  and  conducted  by  means  at 
variance  with  philosophical  principles,  a  due 
attention  to  which  might  often  produce  totally 
different  results. 

Until  within  the  last  few  years^  since  the 
appointment  of  Lord  William  Bentinck  as  gover- 
nor-general of  India,  Europeans  wece  not  allowed 
to  take  the  land  in  their  own  hands  for  agricul- 
taral  purposes^  and  they  were  therefore  of  neces- 
sity dependent  on  native  industry  for  the  pro- 
duce of  the  soil*  The  cultivation  of  indigo  was 
thus  left  to  the  care  of  the  indolent  and  pr^u- 
diced  Hindoo,  who  from  age  to  age  is  found 
obstinately  pursuing  the  same  track,  without 
deviation  or  improvement,  making  no  attempt 
to  discover  the  cause,  or  arrest  the  progress  of 
those  ravages  so  often  fiital  to  his  whole  crop, 
but  which  the  superior  intelligence  of  skilful 
European  agriculturists  niight  perhaps  success- 
fuUy  combat. 

The  uncertainty  of  this  production,  though 
in  the  preaenLday  more  known  and  £eXi  in  the 
East,  was  equally  great  in  the  West  Indies  dur- 
ing Uie  time  when  its  cultivation  formed  there 
an  object  of  importance.  In  a  statement  of  the 
comparative  advantages  of  difierent  crops,  Mr 
Edwards,  after  dwelling  on  the  extreme  produc- 
tiveness of  indigo,  thus  continues :  '*  Unhappily, 
however,  the  golden  hopes  which  speculations 
like  these  liave  raised  in  the  minds  of  thousands 
have  vanished  on  actual  experiment  like  visions 
of  the  morning.  I  think  I  have  myself,  in  the 
course  of  eighteen  years  in  the  West  Indies^ 
known  at  least  twenty  persons  commence  indigo 
planters,  not  one  of  whom  has  left  a  trace  by 
which  I  can  now  point  out  where  his  plantation 
was  situated,  except  perhaps  the  remains  of  a 
ruined  cistern  covered  by  weeds  and  defiled  by 
reptiles.  Many  of  them  too  were  men  of  know- 
ledge, foresight,  and  property.  That  they  failed 
is  certain,  but  of  the  causes  of  their  failure  I 
confess  I  can  give  no  satisfiactory  account.  I 
was  told  that  disappointment  trod  close  at  their 
heels  at  every  step.  At  one  time  the  fermenta- 
tion was  too  long  continued,  at  another  the  liquor 
was  drawn  off  too  soon.  Now  the  pulp  was  not 
duly  granulated,  and  now  it  was  worked  too 
m uch.  To  these  inconveniences,  for  which  prac- 
tice would  doubtless  have  found  a  remedy,  were 
added  others  of  much  greater  magnitude, — the 
mortality  of  the  negroes  from  the  vapour  of  the 
fermented  liquor,  the  failure  of  the  seasons,  and 
the  ravages  of  the  worm.    These  or  some  of 


these  evils  drove  them  at  length  to  other  ponoiti 
where  industry  might  find  a  surer  reoompease." 

To  this  melancholy  statement  may  be  added 
the  ftct^  that  of  all  the  productions  ihai  have 
been  made  objects  of  great  commercial  specula- 
tion, not  one  has  of  late  years  so  tended  to  swell 
the  sad  list  of  bankruptcy  imd  ruin  as  indigo. 

The  prepaid  indigo  of  commerce  is  usaally 
imported  in  square,  or  oblong  cakes,  of  an  intenae 
blue  colour,  approaching  to  black.  The  specific 
gravity  of  the  best  quality  is  small.  It  has  a 
peculiar  and  disagreeable  smell. 

There  is  no  article  of  commerce  which  fluctu- 
ates more  in  its  price,  and  is  of  greater  variety 
of  quality  than  indigo.  It  b  distinguished 
according  to  its  dififerent  shades  of  oolonr,  arising 
from  the  manner  of  its  preparation,  and  the 
proportion  of  foreign  substances  with  which  it 
is  mixed.  The  principal  shades  are  blue,rioIet, 
and  copper  colour;  the  blue  being  ihs  heat 
quality.  These  are  again  subdivided  into  fine, 
good,  and  middling.  The  indigo  which  is 
imported  from  diflFerent  countries  is  known  in 
commerce  by  its  relative  value,  and  accordingly 
there  are  no  less  than  twenty-four  kinds  in  the 
F.nglish  market,  each  bearing  a  diflferent  price, 
varying  through  all  the  intermediate  proportions 
firom  8*.  6d.  to  2i.  per  lb,;  Bengal  is  Uie  hest, 
and  Manilla  indigo  the  worst  in  quality,  In 
1831,  7,307,313  lbs,  of  indigo  were  imported 
into  England.  The  duty  on  that  coming  firom 
British  possessions  is  ^  on  other  sorts  4J. 
per  lb. 

However  carefully  indigo  may  be  prepared, 
there  are  always  more  or  less  of  impurities  mad 
up  with  it.  The  relative  quantity  of  these  is 
ascertained  by  the  specific  gravity  of  the  indigo, 
which  is  lighter  in  proportion  to  its  purity. 
Beigmann  found  that  the  best  indigo  which  he 
could  procure  contained  more  than  half  of 
extraneous  matter,  being  in  these  proportions:— 


IHue  indigo 

Gum 

Remn 

Earth 

Oxide  of  iron . 


47 
13 
$ 
22 
15 

100 


Proust^  on  subjecting  indigo  to  analysis,  found 
it  to  contain  a  large  pr<^rtion  of  magnesia. 
This  substance  has  very  singular  chemical  pro- 
perties. It  is  now  well  ascertained  to  be  com- 
posed of  the  fecula  of  the  plants  combined  with 
oxygen,  to  which  it  has  so  great  fm  affinity  that 
its  transition  from  green  to  blue  on  exposure  to 
the  atmosphere  is  instantaneous.  Pure  indigo 
is  insoluble  in  water,  alcohol,  ether,  or  oils; 
neither  alkalis  nor  earths  have  any  action  on  it, 
nor  have  any  of  the  acids  hitherto  tried,  except 
the  nitric  and  sulphuric  Nitric  acid  converts  its 
colour  into  a  dirty  white,  and  finally  decomposes 
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it  completely.  Sulphuric  acid  disfloWes  it,  and 
causes  it  to  acquire  a  more  lively,  though  a  less 
datable  colour  than  it  naturally  possesses.  This 
peculiarity  has  been  taken  advantage  of  by  the 
dyera,  and  sulphate  of  indigo,  under  the  name 
of  Saxon  blue,  is  a  well  known  ingredient  of 
the  dye-house.  Its  application  was  first  discov- 
ered and  carried  on  in  Saxony  in  the  year  1740, 
whence  its  name.  That  powerful  chemical 
agent,  chlorine,  instantly  decomposes  indigo. 

nils  valuable  dye  has  a  strong  affinity  for 
almost  every  species  of  fibrous  texture,  whether 
animal  or  vegetable;  it  can  therefore  impart  to 
nil  descriptions  of  stufi^  a  very  permanent  colour, 
without  the  aasistance  of  a  mordant.  By  the 
superiority  and  richness  of  its  dye,  the  facility 
with  which  it  is  worked,  and  the  other  advan- 
tages attending  its  employment,  indigo  has  nearly 
snperaeded  the  European  woad  as  a  first  colour; 
woad  bein^  now  rarely  used  except  as  an  auxil- 
iary. Indigo  can  only  be  applied  as  a  dye  in  a 
state  of  solution,  and  must  consequently  be 
deprived  of  its  oxygen,  to  be  rendered  again 
sohible  in  water.  Ingredients  therefore,  having 
a  strong  affinity  for  oxygen,  are  mixed  in  the 
vat  together  with  the  indigo,  whereby  it  is  again 
held  in  a  state  of  solution.  To  produce  this 
effect,  the  dyers  usually  employ  protoxide  of 
iron,  to  deoxidize  it,  and  lime  water  to  render 
it  soluble  in  its  yellow  green  state.  Bancroft 
considers  that  its  colouring  matter  is  somewhat 
injured  by  this  process,  and  supposes  that  the 
very  durable  blue  dyes  of  some  nations,  in 
different  parts  of  Asia  and  Africa,  are  derived 
from  the  indigo  plant  employed  when  the  colour 
is  first  extracted  by  steeping  and  fermentation. 
The  Chinese  are  said  thus  to  apply  this  dye,  and 
the  Africans  use  it  in  a  way  nearly  dmilar.  Mr 
Clarkson  has  remarked  that  the  dyes  of  Africa 
are  superior  to  those  of  any  other  part  of  the 
globe.  The  blue  produced  there  is  so  much 
more  beautiful  and  permanent  than  that  which 
is  extracted  from  the  same  plant  in  other  coim- 
tries,  that  many  have  been  led  to  doubt  whether 
the  African  cloths  brought  into  this  country 
were  dyed  with  indigo.  It  was  believed  that 
this  vivid  and  permanent  African  colour,  which 
obtained  more  lustre  by  repeated  washings,  must 
have  been  derived  from  some  other  plant,  or 
extracted  from  some  of  the  woods  of  the  country 
celebrated  for  imparting  beautiful  colours.  It 
has,  however,  been  clearly  ascertained,  that  the 
bslla  of  indigo,  prepared  by  the  Africans,  are 
simply  the  leaves  rolled  up.  Two  or  three  of 
theae  balls  have  been  procured,  and  subjected  to 
chemical  examination. 

M.  Adanson,  in  noticing  the  indigo  cultivated 
by  the  negroes  in  Senegal,  observes  that  these 
people  do  not  take  much  trouble  .to  draw  the 
dye  out  of  the  plant.  The  leaves  are  gathered 
at  any  time  in  the  year,  and  merely  pounded  in 


a  mortar  till  reduced  to  a  paste.  This  paste  is 
made  up  into  leaves  in  order  to  be  preserved  dry. 
When  required  for  use  it  is  dissolved  in  a  kind 
of  ley,  made  of  the  ashes  of  an  unctuous  plant 
which  grows  in  the  fields,  and  is  called  by  the 
natives  rhemi, — ^in  this,  the  cloth  to  be  dyed  is 
immersed.  It  is  supposed  that  indigo  in  this 
state,  will  keep  as  long  as  that  which  has  received 
the  usual  preparation;  but  the  enhanced  expense 
of  freight  caused  by  the  much  greater  bulk  of 
the  article  thus  simply  prepared,  is  perhaps  a 
sufficient  objection  to  its  importation  in  that 
form. 

Indigo  is  imported  into  England  at  a  duty  of 
threepence  per  pound  for  that  grown  in  British 
possessions;  the  addition  of  another  penny  per 
pound  is  placed  on  that  coming  from  foreign 
ports. 

The  average  quantity  of  this  substance  annu- 
ally imported,  for  the  last  five  years,  is  27,342 
chests  of  East  Indian,  weighing  from  2  to  8 
cwt,  each;  and  3,151  serous,  Spanish,  weighing 
about  250  lbs.  each;  a  considerable  portion  of 
which  is  re-exported  to  the  continent  of  Europe. 

Another  species  of  indigo  was  discovered  by 
Dr  Roxburgh,  to  which  he  gave  the  name  of 
C4JBruleay  from  the  beauty  of  its  colour.  It  is  an 
erect  shrubby  species,  growing  naturally  in  some 
parts  of  India,  on  dry,  barren,  uncultivated 
grounds,  to  the  height  of  from  one  to  three  feet, 
and  still  higher  in  a  better  soil.  It  mainly 
resembles  the  indigofera  argetUea,  somewhat 
differing  from  that  plant  in  the  shape  and  growth 
of  its  leaves.  A  much  finer  indigo  of  a  lighter 
colour  was  obtained  from  it,  and  in  a  larger  pro- 
portion, than  from  the  common  plant.  Eight 
pounds  of  these  leaves  gave  two  hundred  and 
forty  grains  of  indigo.  Another  species  of  indigo, 
called  by  Thunbeig  the  indigofera  arhorea,  was 
cultivated  by  the  Dutch  cqlonists  at  the  Cape  of 
Good  Hope. 

In  the  year  1792  Dr  Roxburgh  transmitted 
home  a  sample  of  indigo  prepared  from  the  leaves 
of  a  species  of  rose  bay,  which  he  distinguishes 
by  the  name  of  nerium  tinctorium.  From  the 
excellent  quality  of  this  indigo,  and  other  advan- 
tages attending  its  cultivation  and  preparation, 
it  might  have  been  supposed  that  the  nerium 
indigo  would  quickly  have  become  an  article  of 
commerce,  and  have  been  in  much  request  among 
our  dye-houses;  but  it  has  not  yet  taken  its  place 
among  the  imported  eastern  productions,  though 
it  should  seem  that  the  extensive  cultivation  oi 
this  tree  would  be  attended  with  much  less 
labour  and  cost,  and  offer  a  greater  certainty  of 
profit  than  the  common  indigo  plant. 

The  nerium  grows  plentifully  throughout  the 
Camatic,  and  in  every  part  of  the  Circars  where 
there  are  hills  and  mountains,  being  an  extent 
of  about  a  thousand  miles  in  length.  Near 
inhabited  places  it  is  so  oflen  cut  down  for  fire 
3s 
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wood,  that  in  such  situations  it  is  always  found 
in  the  state  of  avery  small  tree^or  a  lai^e  bosh. 
But  when  suffered  to  reach  its  full  g^rowth,  it 
attains  to  the  height  of  from  eleren  to  fifteen 
feet  up  to  the  branches.  Its  trunk,  which  is  of 
an  irregular  sha|»e,  is  about  a  foot  and  a  half  to 
two  feet  in  diametec  Its  bark^  when  olcl^  is 
scabrous,  but  when  young  smootii  and  ash- 
coloured.  The  wood  of  this  tree  is  remarkably 
white  and  close  grained,  in  appearance  resem- 
bling irory.  The  leaves  are  oval,  pointed^  toler- 
ably smooth,  and  of  a  pale  green  coloui;;  they 
are  very  numerous,  and  when  full  grown,  from 
six  to  ten  inches  loi^,  and  from  three  to  four 
inches  broad.  To  cause  a  greater  production  of 
leaves,  it  should  be  cut  low  as  the  mulberry 
trees  are  for  feeding  silkworms,  and  like  them, 
the  oftener  it  is  cut  down  the  greater  is  its  dis- 
position to  increase.  Many  shoots  issue  from 
Ihe  old  stumps,  and  in  the  spaoe  of  one  year 
these  shoots  grow  to  various  heights — ^from  one 
to  ten  feet,  according  to  the  nature  of  the  soil 
and  season.  The  leaves  fall  at  the  commence- 
ment, or  during  the  colder  part,  of  the  year.  In 
March,  or  the  beginning  of  April,  the  young 
leaves  together  with  the  flowers  first  make  their 
appearance.  Towards  the  end  of  April,  those 
which  were  earliest  in  unfolding  attain  to  their 
full  size.  This  period  was  found  by  Dr  Rox- 
burgh to  be  the  most  favourable  for  gathering 
the  leaves;  about  this  time  also  it  eeases  flower- 
ing, and  many  of  the  seed  vessels  become  per- 
fectly formed,  though  the  seeds  do  not  ripen 
until  January  or  February.  The  leaves  remain 
in  a  fit  state  for  gathering  until  about  the  end  of 
August,  when  they  begin  to  acquire  a  yellow, 
rusty  tinge,  and  are  gradually,  cast.  The  colour- 
ing matter  resides  in  the  leaves  alone;  all  trials 
to  extract  any  from  the  twigs  proved  unsuccessful. 
Indigo  b  prepared  from  these  leaves  in  the  same 
manner  as  from  the  Indigo  plant  by  the  scalding 
process.  The  leaves  of  the  neriumy  unlike  those 
of  the  common  indigoferay  will  not  yield  their 
colour  to  cold  water,  but  by  hot  water  it  is  readily 
extracted.  Hard  spring  water  is  found  preferable 
in  increasing  the  quantity  and  improving  the 
quality  of  the  indigo.  After  being  exposed  to 
the  action  of  the  fire  for  about  three  hours,  the 
leaves  begin  to  assume  a  yellow  hue,  then  the 
scalding  has  been  sufficiently  pursued,  and  as  the 
agitation  and  precipitation  do  not  consume  a 
longer  time,  the  whole  process  is  very  speedily 
completed.  From  two  to  three  hundred  pounds 
of  green  leaves  yield  one  pound  of  indigo. 

Mr  Marsden,  in  his  valuable  history  of  Sumatra, 
mentions,  that  the  inhabitants  of  that  island 
have  a  kind  of  indigo  which  seems  to  be  peculiar 
to  their  countiy.  They  call  it  tarroom  akhar,. 
Totally  unlike  the  common  indigo.  It  is  a  vine 
or  creeping  plant,  with  leaves  four  or  five  inches 
long,  in  shape  like  a  laurel,  but  finer,  and  of  a 


dark  green  colour.  Its  qualities  are,  howefer^ 
precisely  the  same  as  those  of  the  common 
indigo;  there  is  no  difference  in  their  eobuxs, 
they  are  prepared  in  the  same  manner,  end  used 
indiscriminately,  no  preference  being  given  to 
one  above  the  oUier,  except  that  the  akkar,  by 
reason  of  the  superior  sixe  of  its  leaves,  yields  a 
greater  proportion  of  sediment. 

The  people  .of  Sumatra  do  not  manufactaie 
either  sort  of  their  indigoes  into  a  solid  substance, 
as  is  practised  elsewhere  in  Uie  East,  and  in  the 
West  Indies.  They  merely  soak  and  macemtft 
the  stalks  and  branches  for  some  days  in  water, 
then  boil  it,  and  work  with  their  hands  some 
quidE-lime  among  it,  with  leaves  of  a  ^)ecies  of 
fern,  for  fixing  the  colour.  They  then  dc^  it 
off  and  use  it  in  its  liquid  state. 

The  Japanese  cultivate  three  other  plaatS'-tbe 
pofygomm  Mnetue,  barbatuni,  and  aoiemlarty  for 
the  same  purpose,and  procure  from  each  of  them 
a  beautiful  blue  colour  resembling  that  {torn 
indigo.  They  dry  the  leaves,  then  pound  them 
and  mix  them  up  into  small  balls  or  cakes,  which 
are  sold  in  the  shops  ready  for  use.  When  thej 
are  to  be  used  they  boil  these  cakes  in  wat^, 
adiUng  some  ashes  to  the  decoction.  This  liquid 
dye  is  equally  available  for  linen,  ^Ik,  and 
cotton!. 

Worn  (iicaisHncioria).  Natural  fomily  cne 
ctferaj  class  tdrtKfynamia^  of  Linnsus.    Thii 

191. 


WoM. 

plant  was  at  a  very  early  period  employed  as  a 
colouring  matter  by  the  ancient  Britens.  It  was 
anciently  called  glashun  from  the  oeltic  word 
gUuy  blue,  whence  Glastonbury  derived  its  name. 
The  ancient  Britons,  when  first  invaded  by  the 
Romans,  were  in  the  practice  of  stainLpg  their 
bodies  of  a  blue  colour  with  some  piepamtion  of 
this  substance;  thence  also  is  supposed  to  be 
derived  the  name  Briton  from  the  oeltic  hrUho^ 
paint. 

This  plant  was  also  believed  to  destroy,  by  its 
simple  application,  all  roughness  and  inequali- 
ties of  the  skin.  Pliny,  in  his  description  of 
it,  while  he  notices  its  use  by  the  dyera^ 
chiefly  dwells  upon  its  medicinal  qualities.  This 
plant  is  biennial,  having  a  large  woody  root, 
which  penetrates  deep  into  the  ground.    The 
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st€m  is  from  three  to  four  feet  high,  and  about 
half  an  inch  in  diameter,  dividing  into  several 
branches,  which  are  loaded  with  many  leaves  of 
a  ludd  green  colour,  and  sitting  close  to  the 
stalk.    They  are  thick,  and  of  a  long  oval  form, 
terminating  in  obtuse  points,  generally  about  a 
foot  long,  and  half  a  foot  broad  in  their  widest 
part.    The  branches  are  surmounted  by  small 
yellow  flowers,  disposed  in  panicles ;  these  appear 
in  July,  and  are  succeeded  by  seeds,  which  come 
to  maturity  in  September.    The  soil  in  which 
this  plant  succeeds  best  is  a  gentle  hazel  loam, 
whose  parts  will  easily  separate ;  that  is,  a  medium 
between  a  light,  sandy,  and  a  stiff,  moist  soil. 
Three  or  four  crops  are  usually  obtmned  in  one 
year.    The  first  when  the  stems  begin  to  turn 
yelfow  and  the  flowters  are  about  to  appear;  the 
others  at  succesmve  intervals  of  six  weeks,  or 
more,  according  to    the   temperature   of  the 
dimate.    The  two  first  gatherings  render  the 
best  woad.    The  plants  are  mowed  down  with 
a  scythe,  and  as  soon  as  collected  are  washed  in 
a  stream  of  water,  and  dried  in  the  sun.    The 
desiccation  must  be  rapidly  performed ;  if  the 
MMon  be  unfavourable,  and  the  woad  be  exposed 
to  rain,  it  will  run  the  hazard  of  being  spoiled. 
A  smgle  night  b  sometimes  sufficient  to  turn  it 
black.    Immediately  on  being  dried  from  the 
effects  of  the  washing,  it  is  conveyed  to  a  mill, 
raembUng  the  oil  and  tan  mills,  and  is  greund 
into  a  smooth  paste.    If  this  process  were  defer- 
red for  any  time  it  would  speedily  putrefy,  and 
emit  an  intolerable  and  unwholesome  odour. 
This  paste  b  laid  in  heaps,  which  are  pi^essed 
cV»  and  smooth,  and  then  covered  to  protect 
them  from  rain.  A  blackish  crust  is  soon  formed 
on  the  outside,  which,  if  it  happen  to  crack,  is 
^fn^y  reunited.    Should  thb  be  neglected, 
little  worms  would  be  produced  in  the  cracks, 
•ndthe  woad  lose  part  of  its  strength.    After 
'^DMining  thus  covered  a  fortnight,  the  heaps 
««  opened,  and  the  crust  nibbed  and  mixed 
with  the  inside.    Thb  matter  is  then  formed 
"»to  solid  balls,  which  are  pressed  into  a  com- 
pact substance  in  wooden  moulds.    These  balb 
a^e dried  upon  hurdles;  if  exposed  to  the  sun 
they  turn  black  on  the  outside,  but  in  a  sheltered 
puce  they  become  of  a  yellowbh  hue.    Dealers 
^  this  commodity  usually  prefer  the  first, 
l^ough  it  bsaid  that  there  b  really  no  material 
diflference  between  the  two  descriptions.    Good 
*wli  are  distinguished  by  their  superior  weight, 
^  ty  exhibiting,  on  being  rubbed,  a  violet 
<»wnr  within. 

Thtse  balls  require  a  fiurther  preparation 
J«fiwe  they  can  be  converted  to  the  purpose  of 
^y^*  They  are  fiivt  beaten  with  wooden 
|J«^  on  a  brick  or  stone  floor,  until  they  are 
Nuced  to  g  coarse  powder.  Thb  b  heaped  up 
^'^tothe  middle  of  the  apartment  to  the  height 
'^^ut  four  feet,  space  being  left  to  aUow  a 


sufficient  passage  round  the  sides ;  it  b  then 
moistened  with  water,  which  speedily  induces 
fermentation,  and  thick  fetid  fumes  are  emitted. 
The  heap  b  daily  moistened  and  stirred  about 
with  shovels,  for  the  space  of  twelve  days,  alter 
which  period  it  b  moved  less  frequently,  and 
without  being  watered.  At  length  it  b  made 
into  a  heap  for  the  dyer.  Dr  Bancroft  observes, 
that  the  proper  mode  of  oonducting  the  fermen- 
tation, and  the  exact  time  at  which  it  ought  to  be 
stopped,  still  remain  so  unoertain,  that  those  who 
make  it  their  business  to  prepare  woad  have  no 
decided  ihcts  or  indications  to  goYem  their  man- 
i^fement  in  this  respect ;  and  the  goodness  of  any 
partleular  quantity  can  never  be  ascertained 
otherwise  than  by  actual  use.  The  powder  thus 
prepared  gives  only  brownish  tinctures  of  diffie^- 
ent  shades,  to  aqueous,  spurituous,  or  alkaline 
menstma ;  rubbed  on  paper  it  communicates  a 
green  stain.  If  the  powder  be  diluted  with 
boiHng  water  and  allowed  to  stand  for  some 
houre  hi  a  close  vessel,  then  with  the  addition 
of  about  one-twentieth  of  its  weight  of  newly 
slacked  lime,  on  exposure  to  a  gentle  heat,  with 
fi^uent  stirrings  of  the  fluid,  afresh  fermentation 
takes  place,  a  blue  firoth  rises  to  the  surface,  and 
the  liquor,  though  it  appear  itself  of  a  reddbh 
colour,  dyes  weoUen  of  a  green  colour,  which, 
like  that  from  indigo,  changes  to  a  blue,  as  soon 
as  exposed  to  the  atmosphere.  Its  nature  » 
very  similar  to  that  of  hidigo  in  every  respect, 
and  experiments  have  been  made  which  prove 
the  identity  of  their  colouring^  matter.  If  the 
woad  plant  be  prepared  like  the  indigof&ra:, 
indigo  will  be  afforded,  though  in  a  much  less  pro- 
portion than  that  obtained  fh)m  the  exotic  plant. 

To  raise  the  plants  with  good  large  leaves  a 
rich  soil  is  requisite,  and  a  culture  nearly  similar 
to  that  used  in  raising  turnips.  The  seeds  are 
sown  in  July,  and  the  plants  when  they  come 
up  are  weeded  and  thinned.  Next  July,  or 
earlier,  the  first  crop  of  leaves  may  be  gathered, 
and  two  or  three  others  will  be  obtained  during 
the  season.  If  left  beyond  two  years  they  will 
run  to  seed,  and  yield  but  small  leaves. 

The  average  produce  from  an  acre  of  land  Is 
about  one  ton  of  woad;  in  very  fevourable 
seasons  sometimes  one  and  a  half  ton  are 
obtained.  It  requires  change  of  soil ;  the  best 
land  b  injured  by  being  sown  more  ^an  twice 
successively  with  woad.  It  b  imported  into 
England  at  rather  a  heavy  impost  duty  of  d«.  per 
cwt.,  its  price  being  from  I85.  to  20«.  the  cwt. 

Woad  affords  a  substantive  blue  colour, 
extremely  durable  and  substantial,  which  may 
not  only  be  reduced  to  many  different  shades, 
according  to  the  quantity  employed,  but  is  like- 
wise of  great  use  in  dyeing  and  fixing  many 
other  colours. 

For  many  centuries  it  has  been  an  ingredient 
of  great  importance  with  the  Englbh  dyers.  So 
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early  as  the  year  1198  we  find  it  in  very  exten- 
sire  use,  and  it  continued  an  article  of  increas- 
ing trade  until  the  introduction  of  indigo^when, 
as  it  has  been  already  obserredy  woad  b^g;an  to 
decline  in  consideration.  Its  -natoral  colour  is 
a  deep  blue,  almost  approaching  to  black.  In- 
digo affords  a  much  more  lively  and  pleasing 
hue,  while  it  contidns,  beyond  all  comparison, 
a  proportionate  greater  quantity  of  colouring 
matter;  but  it  is  less  permanent  than  woad, 
which  is  therefore  sUU  used  in  conjunction  with 
that  and  other  dyes^  but  now  seldom  employed 
by  itself.  Its  price  has  been  lowered  by  its 
lessened  consumption,  and  consequently  there  is 
not  so  much  inducement  held  out  for  its  careful 
cultivation  and  preparation.  The  colour  now 
sold  is  consequently  much  inferior  to  that  for- 
merly prepared;  and  it  is  supposed  that  a  more 
care^  management  might  be  productive  of 
great  improvement  in  this  dye. 

Woad  is  cultivated  in  the  Azores  and  the 
Canary  islands,  in  Italy,  in  Switserland,  and  in 
parts  of  Germany  and  of  Sweden.  It  b  like- 
wise indigenous  to  England,  and  is  very  exten- 
sively grown  in  Lancashire,  where  it  much  used. 
This  plant  is  also  cultivated  and  prepared  in 
various  parts  of  France.  That  of  the  southern 
departments  is  the  most  esteemed,  and  is  distin- 
guished by  the  name  of  peuiel.  Another  species, 
the  isatU  luHtanioay  b  grown  in  Portugal  and 
Spain.  Thb  differs  from  the  isatis  iativa  in 
being  of  smaller  growth,  and  having  narrower 
leaves.  A  species  of  woad,  apparently  the  same 
plant  as  that  used  by  the  dyers,  is  found  grow- 
ing wild  in  some  parts  of  France,  and  on  the 
coast  of  the  Baltic  sea. 

Rbd  Saunders  Wood  (pterocarpus  aarOa- 
linus).  Natural  &roily  Uguminasm;  diadelphia, 
(Ucandriay  of  Linncus.  Thb  b  a  large  tree, 
sending  off  lofty  alternate  branches,  and  covered 
with  rough  bark  resembling  that  of  the  common 
alder.  The  leaves  are  alternate,  oval,  and  grouped 
three  together.  The  flowers  are  yellow,  papil- 
ionaceous, and  grow  in  spikes  from  the  axills  of 
the  branches.  This  tree  is  a  native  of  the  East 
Indies,  and  is  found  chiefly  on  the  Coromandel 
coast,  its  qualities  were  first  ascertained  by 
Konig,  who  sent  a  specimen  and  description  of 
it  to  the  younger  Linncus.  The  wood  b  solid 
and  compact ;  on  the  outside  it  appears  of  a  dull 
muddy  red,  approaching  to  black  ;  within  it  b 
of  a  brighter  red,  but  becomes  brown  on  expos- 
ure to  the  air.  This  wood  is  never  employed 
without  being  pulverized.  It  is  slow  of  impart- 
ing its  colour  to  water,  but  yields  it  readily  to 
alcohol.  It  does  not  produce  much  colouring 
matter  when  used  alone,  but  this  is  a  permanent 
dye.  Its  colouring  matter  is  found  to  dissolve 
much  better  when  mixed  with  astringent  sub- 
stances, such  AS  walnut-peels,  sumach,  or  nut- 
galls.     With  a  solution  of  thb  in  diluted  tpirit, 


and  on  a  tin  mordant,  Volger  produced  a  popinr 
red  ;  on  alum,  a  scarlet ;  on  sulphate  of  co|»p«, 
a  crimson  ;  and  on  sulphate  of  iron,  a  deep  no- 
let  colour. 

A  very  trifling  importation  of  this  wood  is  bow 
received  into  England.  The  duty  charged  upon 
it  b  Is.  per  ton.  Its  price  varies  from  £18  to 
£19  per  ton. 

The  people  of  Sumatra,  who  have  great  flluD 
in  extracting  and  imparting  dyes,  and  who  are 
in  possession  of  a  vegetable  black  dye  whkh  is 
said  to  be  much  wanted  by  us,  derive  good  red 
colouring  matter  from  several  other  trees  and 
slirubs. 

From  the  outer  parts  of  the  root  of  a  tree, 
(morinda  cUrjfoliaJ,  by  irying,  pounding,  and 
boiling  them  in  water,  they  procure  a  red  dye, 
to  fix  which  they  employ  the  ashes  yielded  by 
the  burning  of  the  stalks  of  the  fruit  and  mid- 
ribs of  the  leaves  of  the  cocoa-nut  tree. 

Oobar  b  a  red  wood  which  they  use  m  col- 
ouring their  fishing  nets.  It  resembles  the  log- 
wood of  Honduras^  and,  in  the  opinion  of 
Mr  Marsden,  might  be  substituted  for  that  pro- 
duct. 

Mr  Marsden  remarks,  that  the  Sumatrans  are 
acquainted  with  no  purple  dye,  nor  i4>parently 
are  any  of  the  Indian  nations,  though  the  art 
b  most  ancient  among  them,  and  some  others  of 
their  colours  are  of  unrivalled  beauty. 

Madder  (rvbia  tinctorum).  Natural  fiunily 
rubiacem ;   tetrandriay  mtmogynia^  of  Linncus 


This  plant  b  frequently  mentioned  by  the  Greek 
writers,  who  employed  its  root  as  a  medidnc. 
The  root  b  perennial,  having  an  annual  stalk, 
and  b  composed  of  many  long  thick  saccoknt 
fibres,  about  a  quarter  of  an  inch  in  thi^siess. 
It  is  joined  at  the  top  in  a  head  like  asparagus, 
and  runs  very  deep  into  the  ground.  Many  side 
roots  issue  from  the  upper  part  or  head  of  the 
parent  root,  and  they  extend  just  beneath  the 
sur&ce  of  the  ground  to  a  conmderable  distance. 
It  in  consequence  propagates  itself  very  r^idly, 
for  these  numerous  side  roots  send  forth  mffliy 
shoots,  which,  if  carefully  separated  in  the  ^ring 
soon  after  they  are  above  ground,  become  » 
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sanv  plants.  These  roots  are  covered  with  a 
black  bark  or  rind ;  divested  of  this,  they  are  of 
ft  reddish  colour,  and  semi-transparent ;  a  yel- 
lowish pith  Is  foond  in  the  middle,  which  is 
Un^  and  rather  of  a  hitter  taste.  The  whole 
has  a  strong  and  peculiar  smell.  From  the  roots 
spring  forth  many  large  square-jointed  stalks ; 
these  are  weak  and  unahle  to  sustain  their  own 
wdght;  they  rise  in  good  land  to  the  height  of 
right  feet,  but  if  not  propped,  they  creep  along 
the  ground.  They  are  armed  with  short  her- 
baeeons  prickles,  and  round  each  joint  are  placed 
in  a  whori  from  four  to  six  spear-shaped  leaves 
of  about  three  inches  in  length,  and  in  the  hroad- 
est  part  almost  an  inch  wide.  The  upper  sur- 
face of  these  is  smooth,  hut  the  mid-rib  on  the 
under  fflde  is  armed  with  rough  herbaceous  pines. 
The  branches  which  sustain  the  flowers  pro- 
ceed from  the  joints  ;  they  are  placed  by  pairs 
opposite  to  each  other,  having  a  few  small  leaves 
growing  in  triplets  towards  the  bottom,  and  in 
pihs  as  they  approach  the  top.  These  branches 
•re  terminated  by  loose  branchy  spikes  of  yel- 
low flowers,  the  corollas  of  which  are  divided 
into  four  parts,  and  resemble  stars. 

The  madder  plant  does  not  bear  flowers  until 
the  second  or  third  year,  when  they  bloom  in 
Jane,  and  are  succeeded  by  berries  which  con- 
tain the  seeds.  It  is  propagated  by  shoots.  In 
the  beginning  of  August  the  land  is  ploughed 
in  ridges,  eighteen  inches  asunder,  and  a  foot 
de^ ;  the  young  plants  are  placed  in  these  a 
^  apart  from  each  other.  They  thus  remain 
for  two  seasons,  care  being  taken  to  clear  them  of 
^neds.  At  the  latter  end  of  September,  when 
the  leaves  are  &llen  off,  the  roots  are  taken  up 
and  dried  for  market. 

Maddtf  grows  beet  in  a  moderately  rich,  lights 
and  somewhat  sandy  soil.  It  is  a  native  of  the 
Lerant,  and  grows  thus  in  Italy,  in  the  south  of 
France  and  Holland,  in  which  latter  country  it 
is  laigely  cultivated.  Its  culture  was  first  intro- 
duced into  England  by  Gerard,  and  subsequently 
every  encouragement  for  its  cultivation  in  thb 
country  was  held  out ;  yet  although  it  thrives 
well  with  care,  it  is  found  that  it  can  be  imported 
better  and  cheaper  from  abroad. 

According  to  an  experiment  made  near  Tours, 
an  arpent  (48,000  square  French  feet)  of  ground 
produced  eight  thousand  pounds  weight  of  fresh 
roots  of  madder ;  but  in  general  not  more  than 
four,  five,  or  six  thousand  pounds  are  expected 
from  the  same  space. 

As  soon  as  the  roots  are  dug  up,  they  are  taken 
to  a  place  of  shelter,  so  constructed  as  to  admit 
the  air  freely  frx)m  all  sides. 

The  French  distinguish  two  qualities  of  mad- 
der, that  which  is  prepared  from  the  parent  root, 
and  that  firom  the  side  shoots ;  the  first,  when 
the  roots  are  not  too  lai;ge,  is  considered  the  best. 
These  two  descriptions  of  root  are  kept  separate 


in  the  drying-house,  where  they  are  left  for  four 
or  five  days,  being  turned  once  or  twice  during 
that' time,  in  order  that  they  may  dry  equably, 
and  that  the  earth  adhering  to  them  may  be 
rubbed  oflT.  They  are  then  conveyed  to  kilns 
constructed  for  the  purpose,  where  they  are  still 
flEurther  dried.  When  the  roots  are  sufficiently 
dried  outwardly,  they  are  removed  to  a  floor 
made  as  clean  as  possible,  and  the  outer  skin 
is  then  separated  by  means  of  thrashing. 

This  skin  is  pulverized  by  itself,  and  packed 
up  in  separate  casks.  It  is  known  in  commerce 
by  the  name  of  muU,  and  being  extremely  infe- 
rior to  the  other  part,  is  sold  at  a  comparatively 
very  low  price. 

After  the  outer  skin  is  thus  separated,  the 
roots  are  again  conveyed  to  the  kiln,  and  sub- 
jected to  a  greater  degree  of  heat  than  before. 
That  this  heat  may  not  be  injurious  to  the  roots, 
they  are  frequently  turned,  and  a  current  of 
fresh  air  is  blown  through  the  kiln,  to  carry  off 
the  noxious  exhalations  of  the  plant, which  would 
otherwise  injure  the  colour.  When  the  roots 
are  sufficiently  dried,  they  are  conveyed  to  the 
pounding-house  to  be  reduced  to  powder. 

In  warm  climates  madder  is  prepared  without 
the  application  of  artificial  heat.  It  results  from 
this  difference  of  preparation,  and  perhaps  also 
frx)m  the  variety  of  the  plant,  that  two  kinds  of 
madder  are  distinguished,  which  differ  in  their 
dyeing  properties. 

The  roots  are  ground  either  between  mill- 
stones or  under  knives  similar  to  those  of  a  tan- 
bark-mill.  After  the  first  milling,  the  impuri- 
ties are  separated  by  means  of  boulters  or  fan- 
ners. In  this  state  it  is  so  partially  cleansed, 
that  the  French  call  it  non-robie  ;  the  residuum 
consists  of  earthy  matter,  epidermis,  and  bark. 

After  a  second  milling,  what  is  separated  is 
called  mi-rMe ;  and  finally,  after  a  third  milling, 
the  madder  ro^e,  or  madder  cleared  frx>m  the 
husk,  is  obtained,  and  which  is  of  the  best  quality. 
This  substance  is  employed  as  a  red  dye,  and 
also  as  a  first  tint  for  several  other  colours.  The 
madder  used  for  dyeing  cotton  in  the  East 
Indies  is  in  some  respects  different  from  that  of 
Europe.  On  the  coast  of  Coromandel  it  has  the 
name  of  chat.  It  grows  wUd  on  the  coast  of 
Malabar ;  the  cultivated  kind  is  obtained  from 
Vaour  and  Tuccoun,  but  the  most  esteemed  is 
the  Persian  chaty  called  also  dumas. 

The  madder  imported  in  considerable  quanti- 
ties from  Smyrna  is  more  esteemed  than  the 
best  Dutch  madder,  which  ranks  the  first  of  that 
grown  in  Europe.  The  madder  produced  in  the 
lower  part  of  the  Rhine  is  considered  by  Ber- 
thoUet  as  not  inferior  to  that  of  Zealand. 

This  is  an  adjective  dye,  but  affords  a  perma- 
nent colour  to  cloth  which  a  few  days  previ- 
ously has  been  boiled  for  two  or  three  hours  in 
a  solution  ofalum  and  tartar.    The  colour  which 
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it  imparts  is  not  so  beautiful  as  that  obtained 
from  kermes  or  cochineal,  but  being  much  less 
expensive,  it  is  extensively  employed  for  com- 
mon stufis.    Linen  takes  this  dye  with  more  dif- 
ficulty than  cotton.    It  is  seldom  used  for  silk, 
but  is  one  of  the  most  v^uable  dyeing  drugs  for 
a  variety  of  purposes.    It  iB  an  agent  for  dyeing 
many  colours,  and  is  therefore  peculiarly  adapted 
to  the  process  of  calico-printing,  since  by  the 
use  of  difiRerent  mordants,  a  variety  of  hues  may 
be  produced  by  immersion  in  the  madder  bath. 
One  mordant,  in  combining  with  it,  precipitates 
the  colouring  matter  red,  another  purple,  ano- 
ther black,  and  so  of  every  possible  shade  from 
lilac  to  black,  and  from  pink  to  deep  red.    If  a 
portion  of  weld  or  quercitron  be  added  to  flie 
madder,  every  shade  from  brown  to  orange  may 
be  produced.    Tin,  iron,  and  aluminous  bases, 
as  well  as  other  mordants,  are  used  for  this  pur- 
pose, dependent  on  the  colour  required.    It  is  a 
matter  of  doubt  and  speculation  with  chemists 
whether  these  various  colours  are  produced  by 
the  combination  of  the  colouring  principle  of 
madder  with  the  different  mordants,  by  which  a 
chemical  change  takes  place,  or  whether  several 
colouring  matters  are  not  really  contained  in  the 
substance   itself,  and    severally  precipitated  or 
retained  by  the  var3ring  action  of  the  different 
agents  to  which  it  may  be  subjected.   It  is,  how- 
ever, certain  that  it  contains  at  least  two  distinct 
colouring  matters,  a  fawn  and  a  red,  and  that 
the  admixtiire  of  the  former  with  the  latter  very 
much  injures  its  clearness  and  beauty.    In  con- 
sequence of  this,  two  kinds  of  red  are  obtained 
from  madder.    The  first  is  simply  called  madder 
red,  which  contains  the  whole  of  the  colouring 
matter.     The  other  possesses  far  more  lustre, 
and  is  much  more  valued ;  it  is  called  Turkey 
red,  because  first  obtained  from  the  Levant.   Its 
superior  brilliancy  is  imparted  in  consequence  of 
the  red  colouring  matter  being  alone  preserved  ; 
and  while   the    tint  communicated  excels   hi 
brightness,  it  has  the  additional  and  gresrt  lUlvan- 
tage  of  extreme  durability. 

The  manner  of  producing  this  desirable  effect 
was  for  a  long  period  of  time  a  subject  of  much 
interest  and  inquiry,  the  process  used  in  Turkey 
being  enveloped  in  mystery.  The  industry  of 
the  French  artisans  was  stimulated  by  the  inter- 
est which  their  government  took  in  the  dis- 
covery. Yet  attempts  at  imitating  this  beauti- 
ful dye  were  long  fruitless,  and  when  at  length 
they  proved  successful,  this  success  was  limited 
to  one  or  two  dye-houses.  It  was  only  by  very 
slow  degrees  that  it  came  more  diffused,  and  th«i 
each  individual  who  acquired  the  knowledge^ 
jealously  guarded  his  own  peculiar  secrets  which 
he  had  introduced  in  the  process. 

At  length  the  Abbe  Mazeas  published  the 
result  of  his  experiments  on  th«  subject ;  and  in 
the  year  1?G5,  the  French  government  promul- 


gated all   the   information  which  had  b/fts 
direction    been    diligently   collected.     Tbm 
instructions  were  entitled,  **  A  memoif  eontiiBr 
ing  the  process  for  the  incamale  red  dye «{  hMr 
anople  on  cotton  yam.''    Berthdlot,  YitaliB,  a&d 
other  eminent  diemists,  have  Mkewiae  taSm- 
quently  glvwi  aii  account  of  the  coutse  of  pw- 
cedure.    All  nearly  agree  in  the  detail,  ^dmee 
it  appears  that  the  process  is  most  elabomte  and 
tedious.     Many  difi^rtot  ingtedients  m  lued 
previously  to  applying  the  madder.    Olljdwep's 
dung,  calTs  blood,  gall-nuts,  sodk,  alum,  and 
subsequently  a  solution  of  tin  are  employdd)  and 
the  yam  undergoes  seventeen  distinct  operetioDa 
before  it  iff  finally  imbued  with  its  ridi  ocdooring. 
Many  of  these  materials  ai^  oonsidend  by  Dr 
Ure  as  unnecessary,  and  his  opinion  has  leeeived 
the  confinnation  of  an  eminent  calico-printer, 
who  assui^  him  that  ml  and  alunrina  aie  tbe 
only  essential  mordants  in  the  prooeas. 

It  is  said  that  a  dilute  super-sulphate  of  potadi 
is  now  used  with  success  in  France  for  a^Mirating 
the  two  colouring  matten. 

It  was  not  untU  the  year  1790  that  the  art  of 
dyeing  the  Tnrkey  red  was  introduced  into  onr 
oountry.  At  ihai  time  M.  Papillon,  a  Fnaeh- 
man,  fbrmed  an  estabUdiment  at  61aiqgo>w  for 
carrying  on  the  process^  He  obtained  a  pn- 
mium  from  the  oommisrioners  and  tnistees  for 
manufectures  in  Scotland,  on  the  condition  of 
oommunieating  his  secret  to  Dr  Blade,  it  heing 
stipulated  on  the  Doctoi^s  part  that  it  should  not 
be  divulged  for  a  certidn  term  of  years,  dming 
whichperiod  M.  Pillion  was  to  have  thosole 
use  of,  and  the  benefit  acoming  firofloi  his  pro- 
cess. The  term  being  expired,  the  procees  pn^ 
sued  was  published,  and  found  to  be  very  dftSffP 
to  that  idready  given  by  the  French  diemiata. 

Another  species  of  madikr  has  hem  cultivated 
in  Frfuice  by  M.  D'Ambonmey,  who  fonnd  it 
growing  wild  among  the  rocks  of  Oiasel  in  No^ 
mandy.  On  Uiai  it  yielded  a  dye  aa  beautifiil  as 
that  of  Smyrna  madder,  and  he  was  tiieieibn 
induced  to  pifOseente  its  culture.  This  ^ant 
is  rather  dHforent  from  the  madder  growa  in 
Holhind.  Ita  roots  teee  moi%  slender,  and  of  a 
less  bright  colour.  They  are  fihmished  with  few 
fibres  at  their  joints,  said  those  joints  me  fJEuriher 
apart ;  the  stalk  is  not  so  thick,  and  the  leares 
are  narrower,  and  of  a  paler  green. 

In  consequenoe  of  the  im^^ossibilityof  drying 
his  roots  without  fire,  M.  D'Ambourney  was 
induced  to  use  them  fresh  after  being  weU  w&ahed 
and  cleansed.  It  is  estimated  tiiat  the  root  of 
the  maddw  losesp  seven-eighths  of  its  t^ight 
when  dried  and  reduced  to  powder.  But  four 
pounds  of  the  fresh  root  wen  found  to  be  as 
efficacious  as  one  pound  of  pulverixed  madder; 
therefore,  by  this  plan,  twice  aa  much  efleetire 
colouring  matter  was  obtained :  besides  whiefa 
advantage  there  were  many  others^ — the  expense 
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of  erecting  sheds  and  kilns  for  drying  was  ren- 
dered unnecessary — there  was  no  danger  of  injur- 
iog  the  substance  by  improper  drying,  nor  was 
the  eost  of  a  mill  for  grinding  required.  Lastly, 
the  Toots  did  not  evaporate  or  ferment,  as  is  the 
case  with  powdered  madder  if  not  speedily  used; 
but  they  might  be  preserved  fresh  quring  several 
months,  by  laying  them  in  a  hole  three  feet 
deep,  in  alternate  layers  of  roots  and  of  earth. 
Roots  are  now  imported  in  laige  quantities  into 
England,  and  obtain  a  proportionate  higher 
price  than  the  prepared  madder. 

In  1804  the  gold  medal  of  the  society  for  the 
Encouragement  of  Arts,  &c.,  was  voted  to  Sur  H. 
C.  Englefield,  for  hia  discovery  of  a  pigment  pre- 
pared  from  madder.  He  obtained  a  fine  lake  by 
many  different  proceases^^d  found  ihat  the  colour 
produced  from  the  Smyrna  was  of  a  deeper  ^nd 
richer  tint  than  any  prepared  from  the  Dutch 
madder.  In  pursuing  his  experiments  he  dis- 
covered that  the  colouring  matter  might  be 
extracted  from  fresh  madder,  and  thus  not  only 
all  the  expenses  and  difficulty  attendant  on  the 
process  for  prepared  madder  might  be  avoided, 
bat  the  cost  of  carriage  would  be  one-fourth  less 
than  for  the  roots;  while  separated  fr*om  these 
the  colouring  matter  might  be  kept  for  any 
length  of  time  without  danger  of  being  spoiled. 
A  further  advantage  would  .also  arise  in  the 
quantity  obtained,, as  all  the  colouring  matter 
could  be  extracted;  while  in  the  manner  which 
the  dyers  use  the  roots,  a  very  considerable  part 
of  the  colour  is  left  in  the  refuse  matter,  and 
consequently  wasted. 

The  following  is  a  slight  sketch  of  the  method 
proposed  for  obtaining  this  extract.  A  ^iven 
quantity  of  the  roots  ground  into  a  pulp  is  put 
into  a  woollen  bag.  This  is  then  triturated  in 
large  vats  filled  with  a  certain  relative  propor- 
tion of  water;  the  friction  is  continued  until  the 
colouring  matter  is  entirely  washed  out  of  the 
madder;  the  water  thus  loaded  with  colour  is 
boiled, — an  iron  vessel  must  not  be  used,  as  a 
chemical  change  would  take  place  and  the  colour 
would  be  spoiled.  After  being  boiled  it  is  poured 
into  an  earthen  receiver,  and  a  solution  of  alum 
is  mixed  with  it  in  given  quantities.  Then  a 
certam  proportion  of  a  saturated  solution  of  mild 
vegetable  alkali  is  added,  which  canses  efferves- 
cence, and  the  colouring  matter  is  immediately 
precipitated,  fix)m  which  the. supernatant  liquor 
being  drawn  offj  the  colour  is  readily  dried  for  use. 
The  average  annual  importation  of  prepared 
madder  in  England  for  the  last  five  years  is 
67,525  cwts.  Of  madder  roots  46,272  cwts. 
The  former  pays  a  duty  of  2s,  per  cwt.;  the 
letter  only  6J.  for  the  same  quantity.  The 
average  price  of  the  best  madder  for  the  five 
Preceding  years  was  83#.  per  cwt.,  jmd  of  the 
^  roots  4Q8.  per  cwt.  It  is  injportcd  from 
Holland,  Prance,  and  Turkey. 


An  inferior  kind  of  madder,  known  in  com- 
merce under  the  name  of  munject,  is  at  present 
imported  from  the  East  Indies  into  this  country. 
The  average  jonnual  import  for  the  five  preceding 
years  is  28,826  bales,  each  bale  weighing  20  lbs.; 
the  leverage  price  during  that  time  being  «34^.  per 
cwt.  for  the  best. 

Madder  has  the  singular  property  of  imparting 
its  colour  to  the  animal  fluids  when  given  along 
with  food.  In  this  way  it  tinges  the  milk,  urine, 
and  even  the  boneis,  thus  afibrding  a  proof  that 
the  digestive  process  does  not  in  all  cases  destroy 
the  natural  properties  of  the  substances  taken 
into  the  stomach* 

Its  use  in  medicine  is  now  almost  entirely 
given  up.  It  was  supposed  to  possess  diuretic 
properties,,  and  to  be  a  cure  for  jaundice. 

The  SurBhowER  (carthamus  tinctoriiuj.  Na- 
tural family  eot^pdsUcB;  syngenesiay  asqualiSy  of 
.I4nmeus.  This  plant  is  a  native  of  Egypt,  and 
the  warmer  climates  of  Asia.  It  is  likewise 
cultivjEkted  in  the  Levant  and  the  southern  parts 
of  Europe.  The  Chinese  have  long  known  its 
use,  uid  produce  from  it  their  finest  red*  The 
colour  c^ed  by  them  hingy  which  is  used  by  the 
Japanese  ladies  as  a  cosmetic,  is  made  from  it, 
and  kept  in  little  roun4  porcelain  cups.  "With 
this^*'  says  Thunbei^,  "they  paint,  not  their 
cheeks,  as  the  Europeans  do,  but  their  lips. 
If  the  paint  is  very  thin,  the  lips  appear  red; 
but  if  it  be  laid  on  thick,  they  become  of  violet 
hue,  whidi  is  here  considered  as  the  greatest 
beauty. 

We  obtain  it  fr'om  the  East  Indies  and  from 
Turkey,  that  from  India  being  considered  the 
most  valuable.  It  is  cultivated  with  success  in 
the  gardens  of  France,  but  not  ^  an  article  of 
commerce.  In  Spain  it  is  grow|i  in  gardens  as 
marygolds  oxt  in  England,  to  colour  soups,  olives, 
uid  other  dishes.  It  is  also  used  by  the  Polish 
Jews  in  almost  all  their  dishes. 

The  carthamus  tinctorius  is  an  annual  plant, 
with  ui  upright,  firm,  smooth  stem,  of  a  colour 
approaching  to  white,  and  of  about  three  feet  in 
height;  this  stem  b  divided  at  top  into  several 
branches,  bearing  leaves  of  an  oval  form,  and 
edged  with  small  spines.  Each  of  the  branches 
is  terminated  by  a  laige  flower  head,  composed 
of  several  flowerets,  all  of  which  are  furnished 
with  stamina  and  pistil^.  The  flowers  are  of  a 
deep  red  colour.  This  plant  is  propagated  by 
seeds,  which  are  sown  early  in  the  spring,  in 
drills,  at  aboi^t  the  4istance  of  two  feet  and  a 
half  asunder. 

Jn  abouta  month  the  youngplants  are  expected 
to  appearya^d  they  are  allowed  to  remain  undis- 
turbed for  another  month.  They  are  then  hoed 
and  thinned^  each  plant  bei^g  left  about  half  a 
foot  firom  the  other.  A  second  and  third  hoeing 
are  given  befi>re  blossoming.  In  rich  land  the 
flowers  a^ldom  appear  till  late  ia  autumn,  while 
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in  a  poor  dry  ground  the  plants  bloom  at  an 
earlier  period,  but  the  flowers  of  these  are  smaller, 
and  yield  a  less  portion  of  colouring  matter.  A 
moderately  dry  and  well  manured  soil  is  con- 
sidered to  be  on  the  whole  best  adapted  to  the 
culture  of  this  plant,  especially  if  the  seed  be 
sown  early  in  February. 

The  moment  the  flowerets  which  form  the 
compou  nd  flowers  b^n  to  open,  they  are  gathered 
in  succession  without  waiting  for  the  whole  to 
expand,  since  when  allowed  to  remain  till  fully 
blown,  the  beauty  of  the  colour  is  very  much 
faded.  As  the  flowers  are  collected  they  are 
dried  in  the  shade.  This  work  must  be  carefully 
performed,  for  if  gathered  in  wet  weather,  or 
Iwidly  dried,  the  colour  will  be  much  deteriorated. 
These  flowers  contain  two  kinds  of  colouring 
matter,~the  one  yellow,  which  is  soluble  in 
water,  the  other  red,  which  being  of  a  resinous 
nature,  is  insoluble  in  water,  but  soluble  in 
alkaline  carbonates.  The  first  is  never  converted 
to  any  use,  as.it  dyes  only  dull  shades  of  colour: 
the  other  is  a  beautiful  rose-red,  capable  of  dye- 
ing every  shade,  from  the  palest  rose  to  a  cherry- 
red  .  It  is  therefore  requbi te,  before  these  flowers 
can  be  made  available,  to  separate  the  valueless 
from  the  valuable  colour;  and  since  the  former 
only  is  soluble  in  water,  thb  operation  is  matter 
of  little  difiiculty. 

The  flowers  are  tied  in  a  sack  and  laid  in  a 
trough,  through  which  a  slender  stream  of  water 
is  constantly  flowing;  while,  still  fiirther  to  pro- 
mote the  solution  of  the  yellow  colouring  matter, 
a  man  in  the  trough  treads  the  sack  and  subjects 
every  part  to  the  action  of  the  water:  when  this 
flows  without  receiving  any  yellow  tinge  in  its 
passage,  the  washing  is  discontinued,  and  the 
safflower,  if  not  wanted  for  immediate  use,  is 
made  into  cakes,  which  are  known  in  commerce 
under  the  name  of  stripped  safilower.  It  is 
principally  used  for  dyeing  silk,  producing 
poppy-red,  bright  orange,  cherry,  rose,  or  flesh- 
colour,  according  to  the  alteratives  employed 
in  combination.  These  are  alum,  potash,  tartar, 
citric  acid,  or  sulphuric  acid. 

A  smaller  variety  of  the  carthamus  is  culti- 
vated in  Egypt,  where  it  forms  a  considerable 
article  of  commerce.  '^The  dyes  the  Egyptians 
use,"  says  Volney,  "are  probably  as  old  as  the 
time  of  the  Tyrians,  and  they  carry  them  at  this 
day  to  a  perfection  not  unworthy  that  people; 
but  their  workmen,  jealous  of  the  art,  make  an 
impenetrable  mystery  of  the  process."  Hassel- 
quist,  in  his  Voyage  d'Egypte,  describes  the 
manner  in  which  the  Egyptians  prepare  the 
carthamus  for  use.  As  soon  as  the  flowers  are 
gathered,  they  are  squeezed  between  two  stones 
to  extract  all  their  moisture;  they  are  then 
washed  several  times  with  pit  well  water,  which 
in  Egypt  is  naturally  brackish.  On  being  taken 
out  of  the  water  they  are  pressed  between  the 


hands,  and  then  spread  out  on  mats  upon  ter- 
races; they  are  covered  during  the  day  lest  the 
drying  should  be  too  quickly  completed,  and 
they  are  exposed  to  the  dews  of  night  Etctj 
part  is  turned  over  from  time  to  time,  and  wbcn 
found  to  be  dried  to  the  proper  point,  the  whole 
is  taken  up  and  preserved  for  sale. 

The  colouring  matter  from  the  stripped  saf- 
flower b  obtained  by  the  application  of  an 
alkaline  carbonate.  On  being  soaked  in  a  weak 
solution  of  barilla  it  speedily  colours  the  flnid 
of  a  deep  red.  When  the  whole  of  the  colouring 
matter  is  thus  extracted  and  held  in  solution  by 
the  alkaline  menstruum,  the  infusion  is  strained. 
It  now  remains  to  precipitate  the  colour,  for 
which  purpose  acid  is  added  in  sufficient  quantity 
to  saturate  the  alkali  employed.  Citric  add  or 
fresh  lemon  juice  is  generally  chosen,  because  it 
renders  the  colour  more  lively  than  when  in 
combination  with  any  of  the  other  adds.  The 
carbonic  acid  gas,  which  is  disengaged  daring 
the  saturation  of  the  alkali,  of  course  produces 
considerable  effervesconce,  and  therefore  caw 
must  be  taken  that  the  acid  be  added  gradually, 
and  that  the  dimensions  of  the  vessel  are  sudi 
as  to  allow  of  the  ebullition  without  the  liquor 
running  over.  The  colouring  matter  extraded 
from  the  safflower  being  only  kept  in  solution 
by  the  action  of  the  alkali,  it  is  of  consequence 
separated,  as  this  becomes  neutralized  by  the 
acid,  and  it  fixes  on  the  sides  and  bottom  of  the 
vessel.  Most  generally,  however,  carded  cotton 
is  introduced  into  the  fluid  previoudy  to  the 
application  of  the  acid,  and  as  the  colouring 
matter  has  more  affinity  for  the  cotton  than  for 
the  sur&ce  of  the  vessel,  it  fixes  upon  that  as  it 
separates  from  the  alkali.  It  b  scarcely  possil^ 
wholly  to  separate  the  yellow  colouring  matter 
in  the  first  washing,  and  the  part  which  remaint 
renders  the  shade  of  colour  given  to  the  cotton 
rather  dull,  but  this  is  easily  removed  by  repeated 
washings.  If  no  cotton  is  employed  the  pre- 
cipitate appears  in  the  form  of  a  fine  powder. 
The  supernatant  liquor  is  then  decanted,  the 
colour  washed  and  distributed  upon  saucci^ 
where,  as  it  dries,  it  acquires  a  coppery  tinge; 
the  rose-red  colour  is  produced  as  soon  as  this 
is  wetted.  The  rednous  part  may  also  be  pre- 
served in  a  mass  by  merely  drying  the  predpi- 
tate.  It  is  then  called  India  or  China  lake.  It 
does  not  communicate  any  colour  to  water, 
but  produces  abeautiful  red  tincture  whenaloohol 
is  poured  upon  it.  This  colouring  matter,  mixed 
with  French  chalk,  or  talc,  finely  pulverized,  is 
the  substance  known  under  the  name  of  vegetable 
rouge. 

To  render  this  substance  efficient  for  dyeing) 
it  must  be  again  held  in  solution  by  an  alkaline 
menstruum,  in  which  the  stuff  to  be  dyed  is 
immersed^  and  by  the  iq>pHcation  of  the  add  the 
colouring  matter  is  precipitated  on  the  febnc 


Digitized  by 


Google 


ST  JOUJrB  WORT. 


513 


prooesBy  in  a  similar  maimer  to  that  by 
whidk  it  was  retained  <m  the  carded  cotton. 

SafflowBr  is  imported  into  England  from  India 
and  Tarlcej:  the  Indian  is  very  mudi  superior, 
being  nesrij  double  the  price  of  the  Turkic 
It  is  admitted  at  the  trifling  duty  of  1^.  per 
ewt.  The  average  annual  importatbn  for  the 
lastfive  yean  has  been  2,942  bales,  each  weighing 
one  ewt.  The  average  price  of  the  best  during 
that  time  was  £B  I7s.  per  cwL 

In  Geraumy  this  plant  is  cultivated  pretty 
eztcBBively  on  light  land  well  pulveriaed.  It 
is  sown  in  tows  abont  eighteen  inches  distance, 
and  afterwards  thinned  to  three  or  four  inches 
apart  in  the  row.  In  September  the  phmts 
begin  ta  flower,  and  the  field  is  then  goneoiF«r 
ooee  a  wade  for  six  or  seven  weeks,  to  gather 
the  axponded  floKte^  which  are  dried  in  a  kiln 
in  the  same  manner  as  true  saflron.  Turkeys 
and  geeae  aie  said  to  feed  greedily  on  the  seed, 
and  soon  frttea  on  it. 

Sr  John's  Wobt  (J^^jmiemn  fmfwratwm;) 
f»fyadelphia,  pofytmdrioy  of  Linneus.  This 
pint  grows  naturally  in  many  parts  of  Great 
Britain,  and  can  be  easily  propagated  by  layers 
or  seeds.  It  has  a  shrubby  stalk  about  two  feet 
high.  The  branches  grow  in  pairs,  dieoUng 
forth  in  oj^MMite  dhrections.  The  flowers  grow 
at  the  ends  of  the  stalks,  and  bloom  in  July  and 
Angnst.  These  are  sucoeeded  by  globular  berry- 
like capsnles  of  a  bhwak  cokmr. 

The  jniee  expressed  from  the  tops  and  flowers 
b  perfectly  soluUe  in  water,  ah)oh<^  and  vinegar; 
a  solntion  in  the  two  former  affords  a  blood-red 
celonr,  in  the  btter  a  foe  Mght  crimson;  when 
combined  witii  other  acids  it  exhibits  a  yellow 
cokrar,  which  proves  ^at  it  contains  twooolour- 
tng  matters,  capable  of  separate  sohrtion  in  dif- 
fBrent  menstrua.  If  alum,  oombined  with  a 
certain  portion  of  potarfi,  be  used  as  a  mordant, 
a  bright  yellow  dye  is  obtdned;  by  increasing 
the  quantity  of  the  mordant,  the  colour  some- 
what inclines  to  green,  and  by  the  addition  of  a 
solntion  of  tin  in  idtro-mwriatic  acid,  according 
to  Ae  proportion  used,  rose,  cherry,  or  crimson 
hnea,  all  of  a  fine  lustre,  will  be  produced. 

This  juice  can  be  made  to  assume  a  concrete 
form  by  bdng  exposed  in  shallow  di^es  to  the 
moderate  heat  of  an  oven.  If  then  it  be  reduced 
to  powder,  it  will  readily  combine  by  trituration 
with  turpentine.  The  resin,  thus  saturated  with 
the  juice,  can  be  mixed  with  olive  oil,  and  forms 
the  oU  of  St  John's  wort,  sometimes  used  in 
pfaannacy.  Incorporated  with  linseed  oil,  and 
with  the  addition  of  a  small  portion  of  oil  of 
tnrpentine,  a  fine  red  varnish  is  produced,  which 
may  be  advantageously  employed  for  coating 
articles  of  fumitura  made  of  wood. 

OrrKiifAhCnicnovferctontinctoriwn.)  Natural 
fomily  eupk&rifiaeem ;  eumarto,  monandria^  of 
limuras.    This  plant  yields  the  dye  called  turn- 


ao/«.  It  is  an  annual,  producing  a  round  her- 
baceous branching  stalk  with  many  leaves,  stand- 
ing upon  long  slender  footstalks.  It  seldom 
exceeds  nine  inches  in  height.  The  flowen  are 
produced  in  short  spikes  from  the  sides  of  the 
stalks  at  the  end  of  the  branches.  They  i^pear 
in  July  Qt  the  beginning  of  August,  which  is 
the  proper  time  for  cc^ecting  them.  At  this 
time  the  peasants  assemble  from  the  distance  ^ 
fifteen  or  twenty  leagues  round,  and  each  gathers, 
on  his  own  account,  the  flowering  tops  of  the 
plants.  These  are  immediately  bruised  in  a 
mill,  and  the  dark  green  juice  is  expresKd  into 
stone  vessds.  It  is  then,  without  loss  of  time, 
poured  over  pieces  of  canvas  or  linen  provided 
for  the  purpose.  These  first  appear  of  a  lively 
green,  but  afterwards  change  to  a  red-pur;^ 
hue.  Thus  prepared,  they  an  packed  and  ssld 
by  the  French  under  the  name  of  UmmesoU  m 
dropeaux.  These  shreds  are  employed  to  colour 
several  articles  in  domestic  economy.  The  Dutch 
buy  up  large  quantities,  whidi  are  used  by  them 
to  colour  wines  and  the  rinds  of  dieeae. 

When  infiised  with  distilled  water  they  afibrd 
an  excellent  test.  Litmus,  well  known  to 
diemists  as  a  test  for  detecting  alkalis  or  acids, 
isprepared  from  tills phmt.  The  former  changes 
its  ookmr  to  blue,  the  latter  to  red.  Persons 
who  formerly  prapared  the  litmus  purposely 
concealed  the  source  whence  it  was  derived,  pre- 
tending that  it  was  extracted  fi^om  the  hdkitr^ 
pkm  tricoccttmy  in  order  to  mislead  othen  and 
restrict  the  preparation  to  themselves.  It  is 
now,  however,  well  known  that  croton  is  the 
plant  from  which  Ktmus  is  obtained. 

Alkambt,  or  BuoLoes  {anekma  tmctoriaj. 
Natural  ihmily  Imragima;  prntandrioy  mono- 
gyniOy  of  Limueus.  liiis  plant  is  a  native  of 
the  Levant,  and  the  wanner  parts  of  Europe. 
France,  particularly  about  Montpdier,  produces 
it  in  the  greatest  abundance.  Our  chief  supplies 
are  drawn  thence;  for  though  it  is  raised  in 
England,  the  roots  are  much  inferior  to  those  of 
foreign  growth.  It  is  a  hardy  plant,  growing 
with  a  branchy  stem,  having  oval  leaves  set 
alteniately  on  the  branches.  The  flowers  come 
forth  from  the  summit  in  long  spikes,  growing 
grouped  together  like  the  tiles  of  a  house.  It 
is  propagated  by  seed,  sown  in  beds  either  in 
^ring  or  autumn;  when  suflicientiy  advanced 
the  young  plants  are  transplanted  at  intervals  of 
two  foet  from  each  other.  The  colouring  matter 
is  confined  to  the  bark  of  the  roots,  and  therefore 
the  small  roots,  having  more  bark  in  proportion 
to  their  bulk  than  the  large  ones,  afford  the  most 
colour,  and  are  considered  the  best. 

Alkanet  root  is  insoluble  in  water,  an  aqueous 
decoction  being  of  only  a  dull  brownish  colour; 
but  this  substance  imparts  a  deep  red  colour  to 
alcohol,  oils,  wax,  and  all  unctuous  substances. 
In  consequence  the  principal  use  made  of  it  is 
3  r 
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in  colouring  oils,  nngnents,  and  lip-salres.  It  u 
also  fraudnlently  used,  to  give  •  colour  to  adul- 
terated wines.  Wax  tinged  with  it  imparts  a 
flesh-colonred  stain  when  applied  to  warm  marble, 
which  by  an  infusion  in  idcohol  is  stained  of  a 
deep  red  colour. 

Its  consumption  isconsiderable  in  thiscountry, 
in  comparison  with  the  i4>parently  trifling  uses 
to  which  it  is  applied;  55^4  lbs.  were  retained 
for  home  consumption  in  1890.  The  import 
duty  is  2#.  per  cwt.;  its  price  being  about  £2 
lOf.  per  cwt. 

Wbld,  or  Dtbr^s  Wbbd  (reseda  UOeola). 
Natural  fiunily  reeedaeem;  dodeeandriaf  mono- 
(Hynia^  of  Linneus.  This  plant  is  well  known 
throughout  Europe.  It  is  cultivated  near  Paris 
and  other  parts  of  France;  it  is  likewise  indi- 
genous to  England,  and  is  found  growing  spon- 
taneously im  many  parts  of  the  country  on 
uncultirated  wastes.  It  thrires  in  all  our 
abandoned  stone  quarries,  upon  the  rejected 
rubbish  of  the  limekiln,  and  waste  places  of  the 
roads,  apparently  a  perfectly  indigenous  plant. 
Unmindful  of  frost  or  of  draught,  it  presenres 
a  degree  of  rerdnre  when  neariy  all  other  rege- 
tation  is  seared  up  by  these  extremes  in  exposed 
situations.  The  wild  weld  does  not,  howerer, 
abound  with  as  much  colouring  matter  as  that 
which  is  cultivated,  alUiough  it  grows  laiger  and 
higher.  This  plant  is  therefore  cultirated  for 
its  colouring  produce  in  sereral  of  our  counties, 
especially  in  Kent,  Hereforddiire,  and  about 
Donoaster  in  Yorkshire.  It  b  not  an  object  of 
careful  husbandry,  as  it  will  grow  on  the  worst 
soils,  without  the  aid  of  manure. 

Mr  Swa}'ne  obeerres  that  it  is  one  of  the  first 
plants  which  grow  on  thd  rubbish  thrown  out 
of  coal  pits.  The  root  and  bottom  leaves  are 
formed  from  the  fiJlen  seeds  before  winter;  and 
thus  it  happens  in  this,  as  in  many  other  cases, 
that  the  wild  plant  is  biennial,  whilst  the  culti- 
vated plant,  growing  from  seeds  sown  in  the 
spring,  is  annual.  Linneus  remarked  that  the 
nodding  spike  of  flowers  follows  the  course  of 
the  sun,  even  when  the  sky  is  obscured;  this  is 
the  case  with  this  plant,  as  its  spike  will  be  found 
in  the  morning  pointing  east,  at  noon  south,  and 
westward  in  the  evening. 

Weld  is  a  biennial  plant.  Its  root  consists  of 
only  a  few  ligneous  fibres.  Radical  leaves  spring 
fortli  from  this  of  about  four  inches  long  and 
half  an  inch  wide,  spreading  circularly  near  the 
ground;  they  are  sofl  to  the  touch,  and  of  a 
lively  green  colour.  In  good  soib  the  stem 
which  springs  up  from  amidst  these  leaves  is 
often  branchy  and  furnished  with  narrow  leaves 
like  the  radical  ones,  but  smaller  in  proportion 
as  they  approach  the  flowers.  It  attains  to  the 
height  of  about  three  feet  before  blooming.  The 
8tems  are  cylindrical,  hollow,  and  furrowed, 
terminating  in  long  spikes  of  yellowish  green 


flowers,  like  those  of  mignonette;  these  expand 
in  the  months  of  June  or  July,  and  are  soooeeded 
by  globular  fruits  of  the  same  colour,  temumt- 
ing  in  three  points,  aod  mdosuig  small  brown 
^herical  seeds,  wUdi  come  to  maturity  in  Sep- 
tember. 

The  more  deader  the  stalk  the  more  it  is 
valued.  This  pknt  is  commonly  sowed  with 
or  hnmediatdy  after  barley  or  oats,  no  otber 
additional  care  being  required  but  the  application 
of  a  bush  harrow  to  cover  in  the  seeds.  It 
makes  so  little  progress  during  the  fint  year, 
that  the  reaping  of  the  grain  does  it  little  or  no 
injury.  In  the  ensuing  summer  it  is  fit  to  be 
pulled.  The  more  careful  cultivator,  howerer, 
devotee  a  piece  of  ground  solely  to  its  prop^ 
tion.  The  seed  is  then  sovm  in  the  month  of 
August,  in  about  the  proportion  of  one  galloa 
per  acre;  at  the  end  of  two  months  it  bboed 
and  thmned,  the  plants  being  left  about  half  a 
foot  apart.  The  hoeing  is  repeated  twice  moie» 
and  at  the  end  of  June  in  the  ensuing  year,  the 
flowers  appear  in  full  bloom  and  vigour;  in  a 
short  time  the  seeds  form,  and  the  stalka  then 
acquire  a  yellow  tinge.  Thisis  the  most  fiironr- 
able  pmod  for  gathering;  the  perfwinance  of 
which,  previous  to  these  indications,  or  some 
time  after  they  are  exhibited,  would  alike  be 
detrimental  to  the  cdoor  of  the  dye.  At  tbe 
proper  time  for  pulling  the  plant  the  seed  ii  not 
sufficiently  mature  for  propagatioB,  some  plants 
are  therefore  reserved  for  this  purpose,  and  left 
in  the  ground  until  September.  The  plants, 
after  being  gathered,  are  carefully  dried,  and 
then  tied  up  in  bundles  of  from  thirty  to  fif^ 
pounds,  and  sold  to  those  who  prepare  the  eoloor 
from  them,  or  to  the  dyers  who  aometinkee  w 
them  without  preparation. 

It  b  generally  supposed  by  the  cultiyaton* 
that  the  colouring  matter  is  contained  in  tbe 
whole  pbmt,  but  some  assert  that  the  valuable 
partreddes  in  the  seeds  alone,  and  they  there- 
fore consider  it  a  very  injudicious  practice  to 
reserve  the  whole  plant  for  sale,  as  the  seeds  are 
mudi  wasted,  not  only  by  being  ahaken  while 
the  stalks  are  formed  into  bundles,  but  aabae- 
quentlyin  the  tranqwrt  of  these  from  one  place 
to  another.  Nor  is  this  the  only  diaadYsnt^ge; 
the  carriage  of  so  bulky  an  article  veiy  nwcb 
enhances  its  cost,  while  if  the  seeds  alone  were 
an  article  of  commerce,  their  transport  from  one 
place  to  another  would  be  comparatively  trifling. 
The  plants  occupying  a  space  of  aix  cubic  ieet, 
would  not  yield  more  than  half  a  peck  of  aeeds. 
This  simple  fact  might  be  ascertained  without 
much  difficulty,  and  if  the  seeds  were  fonnd  to 
be  really  the  only  useful  part,  surely  the  dyer 
would  be  loth  to  encumber  himself  with  tb» 
whole  plant.  It  is,  however,  still  put  into  tbe 
dyer's  pot,  occupying  one  hundred  time*  more 
space  than  the  quercitron  bark,  containing  an 
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eqiud  quantity  of  mmilar  colouring  matter. 
TTiis  is  on©  of  th«  strongest  grounds  for  prefer- 
ence that  has  been  brought  forward  by  Dr  Ban- 
croft in  &Tour  of  that  bark. 

The  beauty  of  the  weld  colour,  however,  not- 
withstanding the  great  bulk  of  the  article,  as 
compared  with  other  dyes,  causes  it  to  be  much 
used  by  dyers,  calico-printers^  colour-makers, 
aod  paper-hanging  manu&cturers.  It  is  an  adjec- 
tire  colour,  but  tolerably  permanent  when  used 
with  alum  and  tartar  as  a  mordant. 

In  the  year  1773,  the  sum  of  two  thousand 
potmds  -was  granted  by  act  of  parliament  to  a 
I>r  Williams,  as  a  reward  for  his  discoyery  of  a 
ftst  green  and  yellow  dye  on  cotton  yam  and 
thread.  This  supposed  fui  colour  was  giren  by 
the  combination  of  weld  with  a  certun  mordant, 
the  composition  of  which  the  patentee  was  per- 
mitted to  conceal,  that  foreigners  might  not 
enjoy  the  benefit  of  his  discoyery;  while  he,  on 
his  part^  engaged  to  supply  the  cotton  and  thread 
dyers  with  his  dye  at  a  certain  fixed  price.  The 
mordant  used  was  supposed  by  chemists  to  be  a 
solution  of  tin  alone,  or  of  tin  and  bismuth, 
which  gives  to  weld  yellow  the  power  of  resist- 
ing the  action  of  acids  and  of  boiling  soap-suds, 
tibough  it  is  not  proof  against  the  continued 
action  of  the  sun  and  air.  This  defect,  however, 
was  not  easily  discoverable,  in  consequence  of 
the  ingenious  method  which,  according  to  Dr 
Bancroft,  the  inventor  employed  to  obtiun  a 
ftvomable  testimony  of  the  dyers  on  the  subject. 
He  caused  his  specimens  of  dyed  yam  to  be 
woven  into  pocket-handkerchiefs,  and  gave  them 
to  be  worn  in  the  pockets  of  those  who  were 
afterwaids  to  attest  to  the  goodness  of  his  dye; 
and  as  handkerchieft  enclosed  in  pockets  are  not 
exposed  to  the  sun  and  air,  this  want  of  per- 
manency of  colour  was  not  discovered  until  some 
time  after  the  reward  had  been  pud,  for  an  in- 
vention which  proved  of  little  or  no  value. 

A  water-colour,  called  weld  yellow,  is  much 
used  in  paper-hanging  manufactories.  This 
pigment,  as  it  is  usually  prepared  in  London  for 
sale,  is  the  extract  of  the  plant,  and  is  in  the 
form  of  hard  lumps,  which  must  be  ground  into 
powder  previously  to  being  used.  Every  colour 
is  in  some  degree  injured  by  that  operation. 
Messn.  Ck>llard  and  Eraser,  therefore,  use  a  pro- 
cess by  which  the  necessity  for  subsequent 
grinding  is  avoided,  the  colour  being  obtained 
in  the  form  of  a  fine  powder.  To  produce  this 
denrable  result  equal  quantities  in  weight  of 
carbonate  of  lime  and  soft  water  are  put  into  a 
copper  vessel;  the  mixture  is  rdsed  to  the  boil- 
ing point,  and  stirred  until  it  becomes  of  a  uni- 
form consistence.  Then,  to  each  pound  of  car- 
bonate of  lime,  three  ounces  of  pulverized  alum 
are  added;  this  is  gradually  mixed  in,  and  as 
carbonic  acid  gas  is  by  this  means  disengaged, 
Hkt  operation  must  be  carefully  performed^  lest 


the  effervescence  which  takes  place  should  cause 
the  mixture  to  overflow  firom  the  boiler.  When 
the  effervescence  has  subsided,  this  part  of  the 
process  is  completed,  the  fire  is  withdrawn,  and 
the  mixture  may  remain  any  length  of  time 
without  injury.  Meanwhile  the  weld  plants  are 
placed  with  their  roots  uppermost  in  another 
copper  vessel,  into  which  soft  water  is  poured  in 
just  sufficient  quantity  to  cover  every  part  con- 
taining seed.  These  plants,  after  being  boiled 
for  a  quarter  of  an  hour,  are  removed  to  a  tub, 
where  they  remdn  until  the  liquor  b  drained 
from  them;  the  water  in  which  they  have  been 
boiled,  added  to  these  drainings,  are  then  passed 
through  a  flannel  filter,  to  intercept  the  seeds 
and  fecula.  The  quantity  of  plants  required 
for  a  given  quantity  of  carbonate  of  lime  cannot 
possibly  be  ascertained  with  accuracy,  for  some 
bundles  contain  three  times  as  much  colouring 
matter  as  others;  but  should  too  much  of  either 
mixture  have  been  prepared,  it  can  be  kept  in 
earthen  vessels  for  many  weeks  without  being 
in  any  way  deteriorated. 

When  the  weld  liquor  has  been  thus  prepared, 
a  fire  is  again  kindled  under  the  boiler  con- 
taining the  basis  to  which  the  weld  liquor  is 
added.  The  proper  degree  of  colour  required 
can  only  be  obtained  by  trial.  When  the  mix- 
ture is  found  to  have  a  due  proportion  of  each, 
it  is  raised  to  a  boiling  heat,  and  the  process  is 
completed.  The  contents  of  the  vessel  are  then 
put  into  an  earthen  receptacle,  and  the  colour 
precipitates  in  the  form  of  a  powder.  The  next 
day  the  supernatant  liquor  is  drawn  off,  and  the 
residuum  placed  on  large  pieces  of  chalk,  which 
in  a  few  hours  absorb  the  moisture,  leaving  the 
colour  dry  and  fit  for  use.  The  liquor  poured 
off  from  the  colour  is,  with  the  addition  of 
water,  used  again;  the  old  plants  are  likewise 
boiled  a  second  time  previously  to  the  addition 
of  fresh  ones,  so  that  no  colouring  matter  is  lost. 
Iron  vessels  must  not  on  any  account  be  used 
in  this  process;  for  the  gaUic  acid,  which  is 
very  abundant  in  weld,  would  instantly  dis- 
solve the  iron,  and  ^  the  smallest  particle  of  that 
metal  is  &tal  to  the  delicacy  of  the  weld  yellow. 

Although  cultivated  in  the  parts  of  England 
we  have  mentioned,  a  sufficient  quantity  of  weld 
is  not  produced  for  our  home  consumption,  and 
we  consequently  draw  it  from  foreign  markets. 
Some  writers  have  recommended  the  extension 
of  its  cultivation,  and  argued  that  it  would 
thrive  and  render  a  handsome  profit  on  some  of 
our  poorest  lands,  which  for  any  other  purpose 
are  not  worth  ten  shillings  per  acre.  Mardial, 
in  his  Rural  Economy  of  Norfolk,  says,  it  prefers 
a  good  soil,  but  others  assert  that  it  becomes 
stalky  in  a  rich  soil;  and  the  author  of  the 
Journal  of  a  Naturalist,  supports  the  opinion 
that  very  poor  land  is  the  best  for  the  purpose. 
**  With  us,"  he  says,  "it  grows  luxuriantl)'  (t.  c 
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in  its  wild  state),  three  or  four  feet  high,  on  a 
thin,  stony,  undressed  soil,  apparetUfy  the  very 
9kaion  it  prefers. 

Tab  Qubbcitoon  Oak  Babk,  though  long  in 
common  use  in  those  countries  where  it  is  indi- 
genous, was  not  introduced  into  England  until 
the  year  1785,  when  Dr  Bancroft  first  applied  it 
to  the  purpose  of  dyeing,  and  obtained  a  patent 
for  its  exclusiire  use.  The  quercue  tittet^riOy 
which  produces  thisdyeing  substance,  hasalready 
been  described  in  the  account  of  timber  trees. 
The  quantity  of  colouring  matter  contained  in 
this  bark  is  very  great,  compared  to  its  weight; 
while  the  beauty  of  the  colour  it  imparts  b 
nearly  equal  to  that  of  weld,  and  its  durability 
is  superior.  According  to  Dr  Bancroft,  it  is 
capable  alone  of  producing  mofe  cheaply  all,  or 
very  nearly  all,  the  effects  of  erery  other  yellow 
dyeing  drug.  Its  ralue  b  now  fiilly  appreciated, 
and  a  large  quantity  b  annually  imported  from 
America  into  thb  country. 

The  epidermis,  or  ext^or  blackish  ooai  of 
thb  bark,  affords  a  yellow  colour,  but  less  pure 
than  the  other  parts  of  the  bark;  it  b  therefore 
separated  from  these,  being  shaven  off  with  a 
sharp  instrument.  The  cellular  and  cortical 
parts  which  remain  are  then  ground  in  a  mill, 
some  £Edling  into  a  light  fine  powder,  and  the 
rest  into  stringy  filaments;  thb  last  yidds  only 
half  as  much  colouring  matter  as  the  powder. 
These  are  seldom  separated  from  each  other, 
however,  but  are  used  together  as  a  dyeing  sub- 
stance. In  thb  state  the  bark  yields  as  much 
colour  as  about  eight  or  ten  times  its  weight,  and 
one  hundred  times  its  bulk  of  the  weld  plant. 
The  colouring  matter  b  readily  extracted  by 
water,  at  a  temperature  of  100^  Fahrenheit. 
Thb  decoction  b  of  a  brownish  yellow  colour, 
which  alkalis  deepen  and  adds  brighten.  All 
the  different  shades  of  yellow  may  be  produced 
by  varying  the  quantity  of  colouring  matter. 
It  b  an  adjective  colour;  the  mordants  used  are 
nitro-muriate  of  tin  and  acetate  of  alumina. 
Drab  colours  are  obtiuned  from  the  same  dye^ 
with  a  mordant  of  sulphate  of  iron  and  carbonate 
of  lime,  and  olive  shades  by  a  mordant  of  sul- 
phate of  copper  and  carbonate  of  lime.  An 
extract  may  be  made  from  the  bark  amounting 
to  about  one-twelfth  of  its  weight,  but  its  colour 
becomes  injured  by  the  application  of  boiling 
heat,  and  therefore  the  extract  cannot  be  used 
mth  advantage  in  dyeing.  It  would  indeed  be 
a  most  valuable  desideratum  if  the  colouring 
matter  obtained  from  distant  countries  could  be 
brought  in  the  form  of  extract,  thus  concentrat- 
ing all  their  virtues  within  ike  least  possible 
space.  But  hitherto  all  colours  are  found  to  be 
injured  while  undergoing  this  process.  The 
chemist  would  render  an  acceptable  service  to 
the  arts  who  should  diiscover  means  whereby 
thb  purpose  might  be  successfully  accomplished. 


Quercitron  bark  b  imported  into  EnglaDd 
under  an  impost  of  Qd,  per  cwt. :  its  priee  ii 
about  9tff.  per  cwt. 

The  average  annual  importation  for  the  IsBt 
five  years  b  2,214  casks,  coirtaining  ten  cwt. 
each. 

Fusnc  CmoruB  tinctarisj.  Natnnl  fmlj 
yrtkem;  wumacia^  tetrmuHa^  of  Limuens.  This 
tree  b  a  native  of  Braal  and  of  several  of  the  West 
Indb  isbnds.  It  b  tall  and  branehii^,  witk  « 
fine  head,  smooth  leaves,  and  oval-ehaped,  solitatj 
spines.  The  whole  plant  abounds  in  a  slightly 
glutinous  milk,  of  a  yellow  sulphureous  oofeor. 
The  berries  are  swaet  and  wholesome,  and  fed 
on  by  birds. 

Tha  predse  period  of  its  introduction  into 
Europe  as  a  dyeing  substance  b  not  ezaedj 
known,  but  it  was  certainly  soon  after  the  middk 
of  the  seventeenth  oentuiy,  as  at  about  that  time 
we  find  it  noticed  among  the  dyeing  drags  miue. 
It  b  now  in  very  extensive  demand  in  ov  dye- 
houses  under  the  name  oifiutk, 

Thb  wood,  which  b  of  a  sulphur  colour,  with 
orange  veins,  abounds  with  colouring  matter;  it 
may  be  used  substantively,  and  u  tokaUy 
dnxabk,  but  it  can  be  made  extremdy  so  whoi 
in  combination  with  the  same  mordants  as  an 
en^ployed  with  weld  or  quercitron.  Though  a 
pennanent  dye,  it  b  seldom  used  for  pure  yeUow, 
as  the  colour  which  it  imparts  b  dull  and  muddy; 
it  b  therefore  chiefly  employed  in  compound 
colours.  It  goes  much  £uiher  than  weld,  hot 
b  not  of  so  economical  a  use  as  quereition.  In 
equal  weights,  quercitron  yields  four  timss  is 
much  colouring  matter  as  fustic,  and  their  idsr 
tive  prices  render  the  bark  a  cheaper  dyelsg 
material.  This  wood  is,  however,  found  more 
efficient  in  some  mixtures  of  colours.  It  ismseh 
einployed  in  combination  with  indigo^  to  dye 
what  b  called  Saxon  green.  With  an  iranhssis 
it  dyes  drab,  and  with  an  aluminous  basis  olive 
colours.  Thb  colouring  matter  b  never  apfdied 
to  calico-printings  since  the  En^ish  dyoa  have 
hitherto  been  unsuooessful  in  producing  &om  it 
any  thing  like  an  equal  degree  of  clearness  or 
brightness  with  that  of  weld  or  quercitioD. 
Chaptal  gives  a  simple  method  of  obtainlog  a 
more  lively  colour  from  fustic.  It  consists  in 
merely  boiUng  in  a  decoction  of  thb  wood  shar- 
ings  of  skin,  glue,  or  other  animal  matter.  The 
stufis  dyed  in  thb  preparation  will,accordiog  to 
thai  eminent  diemist^  take  a  beautiful  and  most 
intense  colour. 

Fustic  b  imported  into  Engbnd  in  laige  quan- 
tities, chiefly  from  Cuba  and  Jamaica.  That 
from  Cuba  b  very  superior,  and  usually  obtains 
fifty  per  cent,  higher  price  than  that  from 
Jamaica.  It  b  admitted  into  England  at  the 
nominal  duty  of  three  shillings  per  ton  from 
Britbh  possessions,  and  of  four  ahillbgs  and 
sixpence  from  other  countriea.     The  arowge 
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ammal  import  for  the  last  five  years  was  69IO4 
tons.  The  ayergge  price  of  the  best  is  from  £7 
to  X14  per  ton« 

VBrKTiAN  Sumach  (rhua  eotinusX  »  a  shrub 
growing  principally  in  Italy  and  the  south  of 
Fnmoe.  Both  the  root  and  the  stem,  when 
deprired  of  the  bark  and  chipped,  are  employed 
for  dying  a  full  high  yellow,  approaching  to 
orange,  upon  wool  or  cloth  prepared  with  nitro- 
moriate  of  tin«  But  the  colour  obtained  in  this 
manner  is  extremely  fugitire,  neither  is  it  so 
bright  as  the  yellow,  which  can  be  more  cheaply 
obtained  from  quercitron  bark.  Four  pounds 
of  this  chipped  wood  affords  no  more  colouring 
matter  than  one  pound  of  quercitron.  This 
dyewood  is  seldom  used  alone;  it  is  employed 
merely  as  an  accessary  colour  to  heighten 
cochineal  and  other  dyes,  and  to  give  them  an 
approach  to  a  yellow  tinge. 

Venetian  sumach  was  long  distinguished  in 
France  by  the  name  of  /uiet,  and,  with  the 
wood,  the  name  somewhat  altered  into  fustie^ 
was  introduced  into  England.  The  wood  of  the 
monu  HnOaria  was  subsequently  brought  from 
America,  and  likewise  employed  for  dyeing 
yellow;  destitute  of  a  name,  the  American  wood 
also  acquired  that  of  fustic,  as  being  like  it  a 
yeUow  dye-wood.  A  confusion  having  conse- 
quently arisen  to  distinguish  them,  the  wood  of 
the  ahmb  was  calkd  foung  fustic,  and  that  of 
the  large  American  tree,  whidi  is  always  imported 
in  the  form  of  large  blocks  or  logs,  oid  fustic. 
Many  persons  hare  in  consequence  been  misled, 
80  &r  as  to  conclude  that  two  very  distinct  dye- 
ing drags  were  the  same^  differing  with  each 
other  only  in  point  of  age. 

The  wood  known  in  Ei^land  by  the  name  of 
green  ebony  possesses  a  q>ecies  of  colouring 
matter  rery  similar  to  that  of  monu  tmetcrioy 
and  is  sometimes  employed  in  its  stead  in 
dyeing. 

Akhatto.  J34sa  ordlana  ;  Pofyandriaf  mono- 
gymOf  of  Linnaeus.    This  small  tree  is  a  native 
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Aruatto. 

of  South  America.    The  Europeans  who  first 
vinted  America  found  that  the  berries  which  it 


yields  were  used  by  some  of  the  Indian  tribes  to 
paint  their  bodies.  The  brilliant  and  showy 
colour  soon  attracted  the  attention  of  the  settlers, 
who  not  only  implied  it  to  their  own  uses,  but 
likewise  converted  it  very  speedily  into  an  arti- 
cle of  commerce.  The  amatto  tree  is  also 
extremely  common  in  Jamaica  and  other  parts 
of  the  West  Indies.  It  abounds  in  Java  and 
Sumatra,  and  is  much  valued  by  the  natives  of 
those  islands  on  account  of  its  colouring  matter, 
which  they  skilfully  extract.  It  seldom  attains 
to  more  than  twelve  feet  in  height.  The  leaves 
are  of  a  deeper  green  on  one  side  than  on  the 
other,  and  are  divided  by  fibres  of  a  reddish 
brown  colour ;  they  are  four  inches  long,  broad 
at  the  base,  and  tend  to  a  sharp  point.  The 
stem  has  likewise  fibres,  which  in  Jamaica  are 
converted  into  serviceable  ropes.  The  tree  pro- 
duces oblong  bristled  pods,  somewhat  resembling 
those  of  a  chestnut.  These  are  at  first  of  a  beau- 
tifiil  rose-colour,  but  as  they  ripen  change  to  a 
dark  brown,  and  bursting  open  display  a  splen- 
did crimson  fiirina  or  pulp,  in  which  are  con- 
tained thirty  or  forty  seeds,  in  shape  similar  to 
nusin  stones.  As  soon  as  they  have  arrived  at 
maturity,  these  pods  are  gathered,  divested  of 
their  husks,  and  bruised.  Their  pulpy  sub- 
stance, which  seems  to  be  the  only  part  that 
constitutes  the  dye,  is  then  put  into  a  cistern 
with  just  enough  water  to  cover  it,  and  in  this 
situation  it  remains  for  seven  or  eight  days,  or 
until  the  liquor  begins  to  ferment ;  sometimes, 
indeed,  weeks  or  even  months  elapse  before  this 
effect  is  produced.  It  is  then  strongly  agitated 
with  wooden  paddles  and  beaters  to  promote  the 
separation  <^  the  pulp  from  the  seeds  ;  this 
operatbn  is  continued  untU  these  have  no  longer 
any  colouring  matter  adhering  to  them.  The 
turbid  liquor  is  then  passed  through  close  cane 
sieves^  leaving  the  refuse  seeds  behind.  The 
mixture  is  now  very  thick,  of  a  deep  red  colour, 
and  of  an  extremely  unpleasant  odour.  On 
being  boiled  the  colouring  matter  is  thrown  up 
to  the  surface  in  the  form  of  scum,  or  otherwise 
the  colour  is  allowed  to  subside ;  in  either  case 
the  scum  or  the  precipitate  must  be  boiled  in 
coppers  until  reduced  to  a  consistent  paste.  It 
is  then  suffered  to  cool,  and  made  up  into  cakes, 
which  are  dried  in  the  shade.  The  liquor  from 
which  the  colouring  matter  has  been  removed,  is 
preserved  under  banana  leaves  until  it  becomes 
heated  by  fermentation ;  it  is  then  re-boiled,  and 
the  scum  which  rises  is  taken  off.  It  then 
again  undeigoes  similar  treatment,  until  no  more 
colour  remains  to  be  extracted.  Instead  of  this 
tedious  process,  which  occasions  diseases  by  the 
putrefaction  induced,  and  which  at  best  affords 
only  a  spoiled  product,  M.  Leblond  proposes 
simply  to  wash  the  seeds  of  amatto  until  entirely 
deprived  of  their  colour,  which  lies  wholly  in 
the  pulpy  part,  and  to  precipitate  the  colour  by 
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means  of  vinegar  or  lemon-juice,  and  then  to 
boll  in  the  ordinary  manner. 

The  experiments  of  M.  Vauquelin  made  on 
some  amatto  berries  imported  by  M.  Leblond, 
confirmed  the  efficacy  of  the  process  which  he 
proposed,  and  the  dyers  ascertained  that  amatto 
obtained  in  this  manner  had  at  least  four  times 
the  value  of  that  which  was  procured  in  the 
ordinary  manner.  It  was  reported  to  be  more 
easy  to  work,  to  require  the  addition  of  less  sol- 
vent materia],  to  give  less  trouble  in  the  dyeing 
vessel,  and  to  furnish  a  purer  colour.  Guiliche 
recommends  that  the  application  of  heat  should 
be  avoided  in  the  preparation  of  amatto.  There 
can  indeed  be  no  question  that  this  substance  is 
veiy  much  injured  in  its  preparation  ;  as  all 
vegetable  extracts,  when  exposed  to  the  direct 
action  of  fire,  have  their  properties  lessened,  or 
even  altered,  by  partial  charring ;  an  accident 
which  never  fiiils  to  occur  in  a  greater  or  less 
degree.  In  the  country  of  its  production,  we 
are  told  that  this  colouring  matter  is  much  supe- 
rior when  used,  as  by  the  aborigines,  firesh  from 
the  trees.  The  Brazilians,  by  another  method 
of  preparation,  produce  a  permanent  crimson 
colour  from  amatto.  The  Spamsh  Americans 
mix  the  berries  after  having  undergone  a  parti- 
cular process  with  their  chocolate,  to  which,  in 
their  opinion,  it  not  only  gives  an  excellent  tint, 
but  imparts  valuable  medicinal  virtues. 

The  amatto  of  commerce  is  moderately  hard, 
of  a  brown  colour  on  the  outside,  and  a  dull  red 
within.  It  is  seldom  employed  in  England  but 
as  a  dye  for  silken  stufis,  or  as  an  auxiliary  in 
giving  a  deeper  shade  to  the  simple  yellows.  Its 
colour  is  a  bright  orange,  but  this  is  extremely 
fugitive,  fiuling  very  fast  on  exposure  to  the  air. 
It,  however,  powerfully  resists  soap,  and  the 
action  of  the  strongest  acids.  Dr  Bancroft,  in 
making  experiments  on  this  substance,  found 
that  pieces  of  linen  and  cotton  dyed  in  the  usual 
way  with  amatto,  and  subjected  to  the  action  of 
chlorine,  not  only  retain  their  colour,  but,  on 
the  contrary,  bore  exposure  to  the  atmosphere 
longer  than  those  pieces  similarly  dyed,  which 
had  not  been  so  treated.  Amatto  is  acted  upon 
with  great  difficulty  by  water,  to  which  it  im- 
parts only  a  pale  brown  tinge.  When  made  into 
a  dye-bath,  alkali  is  therefore  always  added, 
which  facilitates  its  solution,  and  produces  a 
better  colour.  The  liquid  sold  in  the  shops 
under  the  name  of  "Scott's  Nankin  dye,**  is 
nothing  but  a  solution  of  amatto  in  potash  and 
water.  Amatto  is  perfectly  soluble  in  alcohol ; 
it  is  much  used  in  this  state  for  lacquering,  and 
for  communicating  an  orange  tint  to  the  yellow 
varnishes. 

It  is  likewise  employed  in  lai^  quantities  as 
a  colouring  ingredient  for  cheese,  to  which  it 
gives  the  required  tinge,  without  imparting  any 
unpleasant  flavour  or  unwholesome  quality*        I 


Arnatto  is  imported  into  this  country  in  cakes 
of  two  or  three  pounds  weight,  wrapped  op  in 
laige  flag  leaves,  and  packed  in  casks.  In  this 
form  it  is  a  kind  of  paste,  the  evaporation  not 
having  been  carried  on  to  absolute  diynen. 
Another  kind,  the  roll  amatto  of  commerce,  is 
of  a  much  superior  quality,  being  a  hard  extrsct, 
and  containing  a  much  greater  proportion  of 
colouring  matter. 

The  average  annual  importation  for  the  five 
preceding  years,  was  1074  casks,  each  weighing 
from  three  to  four  and  a  half  cwt. 

TuBMBRic.  C  Curcuma  hn^. J  Natural  &mily 
9eit€UiHne<K;  monandria^  monoffyni€t,  of  linocoa. 

IM. 


Tanneric 

This  plant  is  indigenous  to  the  East  Indies 
and  other  parts  of  Asia,  and  to  Madagascar.  It 
has  likewise  been  cultivated  with  some  saceese 
in  Tobago ;  samples  of  turmeric  sent  to  Engiand 
from  that  island  having  been  found  superior  to 
that  usually  imported.  It  does  not,  however, 
yet  form  an  article  of  importation  from  the  West 
Indies.  Our  supplies  are  brought  from  the 
East  Indies,  China,  and  Java ;  of  these  tbe 
Chinese  turmeric  is  the  best.  The  island  of 
Sumatra  might  also  fhmlsh  supplies,  for  it  is 
much  cultivated  there,  and  principally  used  by 
the  natives  to  give  that  yeUow  tinge  to  their 
rice,  and  other  food,  of  wliich  all  eastern  people 
seem  so  fond.  The  East  Indians  make  the  same 
use  of  it. 

The  roots  of  the  curcuma  longa  spread  fiur 
under  the  surface  of  the  ground  ;  they  are  long 
and  succulent,  and  about  half  an  inch  in  thick- 
ness, having  many  circular  knots,  from  which 
arise  four  or  five  spear-shiqwd  leaves,  standing 
upon  long  foot-stalks.  The  flowen  grow  in  loose 
soaly  spikes,  surmounting  the  fbot-stalka  which 
spring  from  the  lai^ger  knots  of  the  roots,  and 
attain  to  about  a  foot  in  height.  The  flowers  are 
of  a  yeUowish  red  colour,  shaped  somewhat  like 
those  of  Indian  reed. 

These  roots  are  externally  of  a  colour  inclin- 
ing to  gray,  but  internally  of  a  deep  lively  yd- 
low.  They  are  very  hard,  and  not  unlike,  either 
in  figure  or  size,  to  ginger.  The  roots  are  ndnced 
to  powder  previously  to  being  employed  as  a 
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dym.  Turmeric  is  very  rioh  in  colour,  but  it  pos- 
sesses no  durability,  nor  can  any  combination  of 
mordants  give  to  it  this  quality  in  a  sufficient 
degree.  Chloride  of  sodium  and  muriate  of 
ammonia  are  the  substances  which  best  fix  the 
eokrar,  but  they  spoil  its  beauty  by  deepening 
its  hue  almost  to  brown.  It  is  sometimes  em- 
ployed to  impart  a  golden  cast  to  yellow  made 
&om  weld,  or  to  gire  an  orange  tinge  to  scarlet ; 
bat  the  shade  which  it  imparts  is  very  evanes- 
cent, and  soon  vanishes  on  exposure  to  the  air. 

This  root  was  at  one  time  much  employed  in 
medicine,  chiefly  for  obstructions  of  the  bowels 
and  liver.  It  has  now  entirely  fidlen  into  dis- 
oae. 

It  readily  gives  out  its  active  matter  both  to 
water  and  spirits.  In  distillation  with  water,  it 
yields  a  small  quantity  of  a  gold  coloured  essen- 
tki  oil,  of  a  moderately  strong  smell,  and  pun- 
gent taste. 

In  Europe  it  is  sometimes  employed  as  a  sub- 
stitute for  saflfron  to  heighten  the  colour  of  cer- 
tain culinary  preparations.  It  is  very  often  used 
as  an  ingredient  in  yellow  varnishes. 

Sixteen  thousand  and  sixteen  bags  of  turmeric 
were  imported  into  England  in  1830,  each  bag 
weighing  from  one  to  two  cwt. 

That  received  fiom  our  own  possessions  is  sub- 
jected to  an  import  duty  of  2s.  4d.  per  cwt. ; 
coming  from  foreign  countries  the  duty  is  quad-- 
rupied.  The  price  of  Bengal  turmeric  is  from 
22s.  to  24s.  per  cwt.,  and  of  the  best  Chinese  32s. 
per  cwt. 

Fbskch  or  AvioKON  Bbrriis  are  known  in 
commerce  as  a  yellow  dya  They  are  the  unripe 
berries  of  a  species  of  buckthorn,  the  rhamnus 
tii/^wi^ortttf,  which  is  an  evergreen  shrub^  a  native 
of  Spain  and  southern  France.  It  grows  to  the 
height  of  ten  or  twelve  feet,  sending  forth  many 
branches  from  the  bottom. 

A  particular  variety  of  this  plant  grows  in 
Candia  and  other  parts  of  the  Levant,  yielding 
berries  laiger  than  those  which  are  brought  from 
the  south  of  France.  They  are  distinguished  by 
the  name  of  Turkey  berries,  and  are  prefenred  to 
the  French.  Both  kinds  yield  a  very  beautiful, 
but  remarkably  fugitive  colour.  No  mordant 
has  yet  been  discovered  with  sufficient  aflinity 
to  this  colouring  matter,  to  render  their  combin- 
ation permanent.  It  therefore  cannot  be  used 
with  advantage  to  the  consumer,  except  where  a 
fine  but  very  trannent  colour  is  required.  These 
berries  are,  however,  of  very  common  use  in  our 
dye-houses. 

Three  thousand  four  hundred  and  twenty-five 
ewts.  were  imported  in  1831.  They  are  admitted 
on  a  duty  of  2s.  per  cwt.  Their  average  price 
for  the  last  five  years  was  68s. 

Yellow  berries  of  another  description  are 
brought  from  Perua,  and  firom  some  parts  of 
Asia  Minor ;   these  are  much  superior  to   the 


French  berries.  They  are  very  soluble  in  salt 
water.  A  gentleman  on  a  passage  from  Smyrna, 
on  board  a  ship  that  carried  a  few  bags  of  these 
yellow  berries,  observed,  that  when  a  leak  was 
sprung, and  the  pumps  applied,  the  water  brought 
up  from  the  hold  was  almost  immediately  of  a 
bright  yellow  colour.  This  curious  effect,  which 
gave  to  the  deck  of  the  vessel  the  appearance  of 
a  dye-house,  continued  for  two  whole  days,  or 
until  the  circumstances  of  the  navigation  allowed 
the  sailors  to  remove  that  part  of  the  cargo  from 
the  action  of  the  sea-water. 

The  well  known  pigment,  sap-green,  is  simply 
the  concentrated  juice  of  the  ripe  berries  of 
buckthorn. 

Common  Saw-Wort  (serraiula  tinctoria),  is  a 
perennial  plant  indigenous  to  England,  growing 
in  woods  and  in  pasture  grounds,  where  it  flowers 
in  month  of  July. 

Dyer's  Broom  (genista  tinetoria).  Natural 
family,  leguminosa: ;  diaddphta^  decandria^  of 
Linnaeus.  This  plant  is  a  native  of  Britain,  and 
grows  on  dry  and  elevated  grounds.  It  attains 
the  height  of  about  three  feet ;  its  shrubby  stalks 
are  terminated  by  spikes  of  yellow  flowers  suc- 
ceeded by  pods.  The  leaves  are  spear-shaped, 
and  placed  alternately  on  the  branches.  The 
colour  produced  by  a  decoction  of  these  branches 
cannot  be  compared  in  beauty  with  that  of  weld 
or  saw-wort,  but  it  attains  sufficient  permanency 
by  means  of  mordants.  It  is  sometimes  used  for 
inferior  woollen  goods  in  combination  with  alum 
or  tartar,  and  sulphate  of  lime.  The  Romans 
employed  this  plant  for  dyeing,  and  it  is  described 
by  several  of  their  writers.  It  is  still  applied  to 
the  same  purposes  in  some  of  the  Grecian  islands. 
Toumefort  thus  describes  the  process  which  he 
witnessed  at  Samos.  "To  dye  yellow,  they 
throw  into  boiling  water  the  extremities  of  the 
broom  ;  after  several  boilings,  they  add  a  little 
alum  to  the  decoction.  Then  they  plunge  into 
it  linen,  woollen,  cloth,  or  leather,  or  whatever 
they  wish  to  dye,  and  removing  the  cauldron 
from  the  fire,  leave  the  material  to  soak  aU  night. 
The  yellow  imparted  is  tolerably  fine,  and  no 
doubt  more  skilful  operators  might  make  a  more 
perfoot  colour  of  it.  This  Grecian  plant  differs 
from  that  which  grows  in  the  coast  of  Provence, 
only  In  having  its  leaves  narrower  and  larger." 
The  seeds  powdered  operate  as  a  mild  purga- 
tive, and  a  deoootion  of  the  plant  is  used  as  a 
diuretic 

Sumach  (rhus  eoriariaj.  Natural  family, 
tercbintacece ;  pentandria^  trigynia,  of  Lin- 
nteus.  This  tree  is  a  native  of  Syria,  and  is 
diligently  cultivated  in  Spain  and  Portugal,  and 
in  some  parts  of  Italy  and  Sicily.  The  stems 
are  ligneous,  dividing  at  bottom  into  many  irre- 
gular branches,  attaining  to  the  height  of  eight 
or  ten  feet.  The  bark  is  hairy,  and  of  an  her- 
baeeous  brown  colour.    The  leaves  are  winged. 
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haring  seyen  or  eight  pair  of  jagged  lobes,  and 
terminated  by  an  odd  one.  Thej  are  hairy  on 
their  under  ride,  of  a  yellowiah  green  colour,  and 
placed  alternately  on  the  branches.  These  are 
surmounted  by  loose  panicles  of  flowers,  which 
are  of  a  greenish  white  colour,  each  panicle  helng 
composed  of  several  spikes  of  flowers,  sitting 
close  to  the  foot-stalks. 

The  shoots  of  this  tree  or  shrub  are  cut  down 
erery  year  dose  to  the  root^  and  after  being  dried 
are  reduced  to  powder  by  means  of  a  mill.  An 
infusion  of  this  yields  a  fawn  colour  bordering 
on  green.  It  is  a  substantire  colour,  but  may 
be  altered  and  improred  by  the  judicious  appli- 
cation of  mordants.  The  principal  use,  how- 
ever, of  sumach  In  dyeing,  is  the  production  of 
black,  by  means  of  the  huge  quantity  of  gallic 
acid  which  it  affords. 

The  bark  is  used  instead  of  that  of  the  oak  for 
tanning  leather,  and  it  is  said  that  the  Turkey 
leather  is  thus  prepared.  The  seeds  are  used  in 
Aleppo  to  provdce  an  appetite  before  meals. 
Both  leaves  and  seeds  are  astringent  and  tonic 

The  diflerent  kinds  of  sumach  known  in  com- 
merce are  the  Sicily,  Malaga,  Trieste,  and  Yeiv 
ona ;  the  first  of  these  being  of  the  best  quality. 
Its  import  duty  is  Is.  per  cwt.;  and  its  price 
averages  from  12s.  to  16s.  per  cwt.  The  average 
annual  importation  for  the  five  preeeding  years 
is  100,101  cwts. 

HsNNA.  OR  EoTFTiAN  pRivBT  CLowsonia  tfMr- 
mUJ.  Tliis  plant  is  a  native  of  ESgypt,  and  is 
of  easy  culture  and  propagation.  It  was  known 
to  the  ancients  under  the  name  of  Oiprtu.  It  is 
also  indigenous  to  Indi%  Palestine,  and  Persia. 
It  blossoms  from  May  to  August.  The  leaves 
are  the  only  parts  used.  These  are  gathered,  and 
after  being  hastily  dried  and  bruised  to  a  pasty 
consistence,  are  made  to  yield,  by  boiling,  the 
rich  colouring  matter  in  which  they  abound. 
Sir  William  Jones  mentions  that  in  tiie  island 
of  Hensuin  or  Johanna,  he  met  with  this  shrub, 
not  then  in  blossom.  Having  heard  of  the  fame 
of  the  plant,  he,  in  imitation  of  the  heroes  of 
oriental  poesy,  had  hb  nails  stained  with  a 
preparation,  and  thus  obtained  sufficient  evi- 
dence of  the  durability  of  the  colour ;  his  fingers 
remaining  discoloured  until  the  substance  of 
the  nails  changed  by  growth.  This  plant  is 
much  esteemed  in  the  East  and  in  Africa  for 
this  strange  purpose;  and  the  toilet  of  the 
Asiatic  or  African  beauty  is  deemed  incomplete, 
unless  her  charms  are  heightened  by  this  potent 
auxiliary,  the  dark  tints  of  which,  to  European 
eyes,  impart  no  very  becoming  lustre.  The  use 
of  henna  is  not,  however,  wholly  confined  to 
staining  the  nails  and  skin,  as  it  is  employed  in 
the  East  for  dyeing  ordinary  einth.  It  pro- 
duces a  reddish  brown  substantive  dye.  There 
is  evidence  that  the  ancient  Egyptians  made  a 
similar  application  of  this  colouring  matter,  as 


in  the  envelopes  of  their  mummies  the  bemn 
dye  is  still  obMrvable. 


CHAP.  XLVIIL 

MEDICIiriLI.  PLUfTS— PERUVIAJf  BASK,  QnASBU, 
QSlfTIAN,  &C. 

From  the  eaiMest  records  of  the  healing  art,  it 
appears  that  medicinal  substances  were  oUitDed 
from  the  vegetable  kingdom.  Indeed,  almoit  all 
medicines  were  for  a  long  time  exdusivdy  pro- 
cured fit>m  plants,  or  ^simples,"  ss  they  were 
called,  in  contradistinction  to  those  drags  which 
were  afterwards  compounded  from  the  miaeiil 
or  animal  kingdoms. 

The  medical  virtues  of  plants  reside  in  timod 
all  their  diflerent  parts,  sometimes  in  the  leoii, 
at  others  in  the  stem  and  leaves ;  sometimes  tbj 
are  exclusively  confined  to  the  bark,  or  to  tbe 
flowers,  seeds,  or  periearpa.  These  medieina] 
substances,  too,  assume  various  forms,  aa  gnmii 
resins,  bitter  extract,  Uand  oils,  or  voktik  aro- 
matic essences.  Several  plants  yielding  many  of 
these  substances  we  have  already  deaciibed,  as 
those  yidding^icesysaseatial  oils,  &c  hi  treat- 
ing of  the  remainder  of  those  plants  most 
esteemed  in  medicine,  we  dull  groi^  tboa 
chiefly  according  to  the  effects  whidi  the  sab- 
stances  they  yield  produce  on  the  humsn  body. 

Peruvian  Bark  (dnchima).  Natural  teiiy, 
amtorike;  peHtamdria,  m<moffyniay  of  liiuMras. 
There  are  aeveral  ^ecies  of  this  genus,  of  which 
the  following  are  supposed  to  yield  the  medioioai 
bark  used  in  this  country  : 

Cinekcna  oofulamtfiea,withovo4BnceolatekaT«8 
and  hairy  corolla,  which  3rields  the  pale  baik  or 
eascariUafina  of  Uritasii^ga. 

C.  Umd/oUa^  with  lanceolate  leaves,  grows  in 
an  elevated  temperate  climate.  Known  in  Saata 
F^  as  the  quwm  narat^ada^  rare. 

C.  eordifoUa^  with  sub-cordate  or  oval  ksvea. 

C,  obkn^/oUa^  with  oblong  acuminated  leavvs; 
common  near  Maraquita, 

€kmmm<^  Officinal  Bark  Ce.qflcinaiif  J.  This 
tree  attains  a  considerable  height,  sendiAg  off 
huge  branches  covered  with  rough  brown  hsric. 
The  leaves  vary  fipom  an  ovate  to  an  elliptieal 
shape ;  the  larger  approaching  more  to  the  for- 
mer, and  the  smaller  to  the  latter  figure.  They 
are  all  entire,  nerved,  smooth  on  the  upper  side, 
on  the  under  covered  with  dense  hairs,  and  f^Mod 
in  pairs  upon  rather  short  foot-stalks.  The 
flowers  are  produced  in  panicles,  and  stand  upon 
slender  pedicles.  The  calyxes  small,  bell  shaped, 
and  divided  on  the  margin  into  five  minute  st^ 
ments.  The  corolla  is  funnel-shaped,  conaisting 
of  a  long  cylindrical  tube  divided  at  the  limbs 
into  five  segments,  which  are  ovate,  oblong,  cer- 
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mted  at  the  edges,  and  tinged  of  a  pink  hue  in 
the  centre.    The  filaments  are  ^ve^  hristly,  and 
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Ppriima  Bark  Tsv^.. 

p]«ced  in  the  middle  of  the  tuhe.  The  germen 
is  OTHte.  The  seeds,  which  are  uumeroos,  are 
contained  in  a  two-celled  capsule.  This  tree  is  a 
native  of  Peru,  growing  most  abundantly  on  a 
lung  chain  of  mountains  extending  to  the  north 
and  south  of  Lima.  Formerly  it  was  not  unire- 
quent  to  find  trees  with  a  trunk  as  large  as  a 
man's  body;  now  since  the  demand  for  the  hark 
has  increased,  there  are  only  young  and  much 
smaller  trees  to  be  seen. 

The  soil  in  which  the  tree  thrives  best,  is  a 
red  clayey  or  rocky  ground  on  the  banks  of 
mountidn  streams  or  rivers. 

The  proper  season  for  cutting  the  bark  is, 
according  .  to  Mr  Arret,,  from  September  to 
November,  the  only  months  in  the  whole  year 
in  which  the  rainy  season  wholly  intermits 
among  those  mountidns.  Having  discovered  a 
plain  where  the  trees  most  abound,  huts  are  then 
built  for  the  accommodation  of  the  workmen, 
and  a  large  one  to  contain  the  bark,  in  order  to 
protect  it  from  the  wet.  The  workmen  then 
clear  a  road  through  the  forest  to  the  nearest 
plantation,  or  farm  houses  in  the  low  country, 
to  which  in  dry  weather  they  convey  the  bai-k 
as  it  is  procured,  accumulated  in  the  temporary 
hut.  Each  Indian  or  wood-cutter  is  provided 
with  a  lazge  knife,  and  a  bag  that  will  hold 
about  fifty  pounds  of  green  bark.  Every  two 
Indians  take  a  tree,  from  which  they  slice  down 
the  bark  as  fSar  as  they  can  reach  from  the 
ground.  They  then  take  sticka  about  half  a 
yard  long  each,  which  they  tie  ta  the  tree  with 
tough  withes  at  proper  distances,  like  the  steps 
of  a  ladder,  always  slicing  off  the  bark  as  far  as 
they  can  reach,  before  they  fix  a  new  step; 
and  thus  mount  to  the  top,  the  Indian  below 
gathciing  what  the  other  cuts.    This  they  do 


by  turns,  and  go  hom  tree  to  tree  imtil  the  bag 
is  full,  which,  when  they  have  plenty  of  trees, 
one  Indian  will  do  in  a  day.  Great  care  must 
be  taken  that  the  bark  is  not  cut  when  wet,  and 
if  this  should  happen  to  occur,  it  must  be  imme^ 
diately  taken  down  to  the  low  country  ta  be 
dried ;  for,  if  heaped  up  in  a  wet  state,  it  loses  i\s 
colour,  turns  black,  and  becomes  useless. 

The  bark,  as  it  is  cut,  is,  therefore,  as  soon  as 
possible  conveyed  down  to  the  low  country  by 
mules,  where  it  is  spread  out  to  dry.  On  the 
trees  being  entirely  stripped  of  the  bark,  the 
trunks  soon  perish ;  but,  according  to  Conda- 
mine,  in  a  short  time  fresh  shoots  are  sent  up 
from  the  roots. 

Like  most  other  valuable  discoveries,  that  of 
the  medicinal  efficacy  of  Peruvian  bark,  would 
appear  to  have  been  accidental.  Indeed,  the 
time  or  manner  of  tliis  discovery  is  not  well 
ascertained.  Some  contend  that  its  use  in  inter- 
mittent fevers  was  known  to  the  American 
Indians  long  before  the  invasion  of  that  country 
from  Europe,  and  that  the  natives  carefully  con- 
cealed its  virtues  from  the  Spaniards  who  invaded 
Peru.  Others  again  assert,  that  the  Peruvians 
never  appropriated  the  bark  to  any  use  whatever, 
but  imagined  that  the  large  quantities  exported 
from  their  country  by  the  Spaniards  was  for  the 
purpose  of  dyeing ;  and,  according  to  Ulloa, 
they  actually  made  some  trials  of  its  effects  in 
this  art.  Condamine  says,  that  according  to  an 
ancient  tradition,  the  Americans  owe  the  dis- 
covery of  this  remedy  to  some  wild  beasts  which 
were  remarked  to  resort  to  the  bark  for  the 
cure  of  the  disease.  Geoffrey  states,  with 
more  api>earance  of  reality,  that  the  use  of  the 
bark  was  first  learned  by  the  following  circum- 
stance : — Some  cinchona  trees  being  thrown  by 
the  winds  into  a  pool  of  water,  lay  there  till  the 
water  became  so  bitter,  that  every  one  refused 
to  drink  it.  However,  one  of  the  neighbour- 
ing inhabitants  being  seized  with  a  violent  par- 
oxysm of  fever,  and  finding  no  other  water  to 
quench  his  thirst,  was  forced  to  drink  this,  by 
which  he  was  almost  immediately  cured  of  his 
fever.  He  afterwards  related  the  circumstance 
to  others,  and  prevailed  upon  some  of  his  friends, 
who  were  ill  of  fevers,  to  make  use  of  the  same 
remedy,  with  whom  it  proved  equally  successful. 
The  use  of  this  medicine,  however,  was  very  little 
known  tiU  about  the  year  1688,  when  a  signal 
cure  having  been  performed  by  it  on  the  Spanish 
Viceroy's  lady,  the  Countess  del  Cinchon,  at 
Lima,,  it  came  into  general  repute,  and  hence 
obtained  the  name  of  the  Countess  powder  or 
cinchona.  On  the  recovery  of  the  lady,  she  dis- 
tributed a  large  quantity  of  the  bark  to  tlie 
Jesuits,  in  whose  hands  it  acquired  still  greater 
reputation  ;  and  by  them  it  was  first  introduced 
into  Europe.  Louis  XV.,  when  Dauphine,  is 
said  to  have  been  one  of  the  first  in  Europe  who 
Z  V 
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experienoed  its  efficacy.  Cardinal  de  Lago,  a 
benevolent  Italian  ecclesiastic,  also  brought  a 
large  quantity  of  the  powder  to  Rome,  and  dis- 
tributed it  among  the  poor 

The  bark  is  brought  to  this  country  in  pieces 
of  various  sizes,  some  rolled  up  into  short  thick 
quills,  and  others  flat ;  the  outside  is  brown,  and 
generally  partially  covered  with  a  whitish  moss ; 
the  inside  is  of  a  yellowish,  reddish,  or  rusty 
iron  colour.  The  best  sort  breaks  close  and 
smooth,  and  proves  friable  between  the  teeth ; 
the  inferior  kinds  appear,  when  broken,  of  a 
woody  texture,  and  in  chewing,  separate  into 
fibres.  The  former  pulverizes  more  easily  than 
the  latter,  and  looks,  when  powdered,  of  a  light 
brownish  colour,  resembling  cinnamon,  or  some- 
what paler.  It  has  a  slight  smell,  approaching 
somewhat  to  mustiness ;  yet,  with  a  degree  of 
aromatic  flavour  which  renders  it  not  disagree- 
able. Its  taste  is  very  bitter,  astringent,  durable 
iu  the  mouth,  and  accompanied  with  some 
degree  of  aromatic  warmth,  but  not  sufficient  to 
prevent  its  being  ungrateful. 

There  are  three  kinds  known  in  conunerce, 
the  pale,  yellow,  and  red. 

Pale  Bark,  Of  this  kind  there  are  several 
varieties,  the  most  remarkable  of  which  are  the 
quilled  bark,  which  comes  from  Lixa,  and  the 
flat  bark  from  Guanaco.  That  which  comes 
from  Lixa  consbts  of  thin  singly  or  doubly 
rolled  pieces,  four  or  five  inches  long,  and  scarcely 
a  line  in  thickness ;  externally  rough,  of  a  gray- 
ish brown  colour,  and  generally  covered  with  a 
kind  of  lichen,  internally  of  a  cinnamon  colour ; 
its  fracture  not  fibrous  and  powdery,  but  even 
and  shining.  It  has  a  pleasant  bitter  astringent 
taste,  and  a  peculiar  aromatic  smell.  The  bark 
which  comes  from  Guanaco,  consists  of  much 
thicker,  coarser,  and  flatter  pieces,  externally  of 
a  dark  brown  or  almost  black  colour,  tliough 
internally  of  a  cinnamon  colour,  and  in  its  resin- 
ous fracture,  smell,  and  taste,  it  exactly  resem- 
bles the  former.  When  genuine,  both  varieties 
are  excellent  remedies,  although  the  former  are 
generally  preferred  on  the  Continent,  and  the 
latter  in  Britain. 

Yellow  Bark,  This  consbts  of  pieces  about 
six  inches  in  length,  thicker,  and  less  rolled  up 
than  the  common  bark.  Its  internal  surface  is 
of  a  deeper  red.  It  sometimes  wants  the  epider- 
mis, which  is  often  as  thick  as  the  bark  itself. 
It  is  lighter  and  more  friable  than  the  former 
variety ;  its  fracture  is  fibrous,  and  when  reduced 
to  powder,  its  colour  is  paler.  Its  taste  is  much 
more  bitter,  astringent,  and  stronger,  but  its 
smell  is  weaker.  Its  decoction,  when  hot,  is 
redder,  but  when  cold,  paler.  Its  solution  strikes 
a  deeper  colour  with  sulphate  of  iron.  It  con- 
tains more  of  the  active  constituents,  but  less 
gum  than  the  common,  and  less  resin  than  the 
led.    Its  medicinal  effects  are  said  to  be  much 


more  powerful  than  the  others ;  and,  accordiog 
to  Humboldt,  it  is  most  esteemed  at  Lixa,  and 
known  by  the  name  of  aucarUlafina. 

Bed  Bark  occurs  generally  in  lai^,  thicko, 
and  flatter  pieces,  but  sometimes  also  in  the  fonn 
of  quills.  It  is  heavy,  firm,  sound,  and  dry, 
friable  between  the  teeth,  does  not  separate  into 
fibres,  and  breaks  not  shivery,  but  short,  dose, 
and  smooth.  It  has  three  layers,  the  outer  ii 
rugged,  of  a  reddish  brown  colour,  but  fre- 
quently covered  with  mossy  matter.  The  middle 
is  thicker,  more  compact^  darker  coloured,  rerr 
resinous^  and  brittle,  the  inmost  is  more  woody, 
fibrous,  and  of  a  brighter  red.  Its  powder  is  of 
a  dark  red  colour,  its  astringency  and  bitterness 
more  intense,  and  its  resinous  properties  greater, 
than  that  of  the  pale  bsrk.  According  to  Hum- 
boldt, from  12,000  to  14,000  quintab  of  bark  are 
annually  exported  from  Peru  ;  2000  are  exported 
from  Carthagena,  and  oon^e  from  the  kingdom 
of  Santa  Fe ;  Lixa  fumbhed,  previous  to  1779, 
10,000  quintals,  but  now  only  110,  which  are 
sent  to  Spain  on  account  of  the  king.  The  rest 
b  furnished  by  the  provinces  of  Huamunga, 
Cuenco,  and  Jaen  de  Bracamorros,  and  are 
exported  from  Luna  and  other  parts  of  the  Paci- 
fic ocean. 

The  powder  of  the  bark  at  first  acquired  it^ 
reputation  for  the  cure  of  ague  or  intermittent 
fever,  and  it  has  retained  its  reputation  ever 
since.  At  first  many  prejudices  were  raised 
against  it,  but  these  gradually  gave  waj  to 
repeated  &cts,  and  the  test  of  experience.  GiTen 
at  the  very  commencement  of  t^e  disease,  9^ 
the  stomach  and  boweb  have  been  cleared  by 
some  purgative,  and  repeated  in  successive  doses, 
it  b  the  only  remedy  now  to  be  depended  upon, 
and  rarely  fiiib  of  producing  a  cure.  It  is  thus 
to  be  continued  till  the  peculiar  parbxysms  of 
the  disease  go  ofi;  and  till  the  natural  appetite 
and  strength  return.  It  is  then  to  be  gradually 
left  off,  repeating  it  in  smaller  quantities  occa- 
sionally, to  prevent  any  symptoms  of  a  rebpse. 
Besides  intermittents,  it  b  used  in  other  diseases 
which  have  a  periodical  return,  and  all  those 
affections  which  indicate  impaired  nervous  influ- 
ence, or  loss  of  tone  of  the  animal  fibre.  The 
bark  itself  b  not,  however,  now  administered  in 
almost  any  form,^fiitii«,  or  the  active  agent,  bong 
extracted  from  the  bark  by  a  peculiar  process, 
and  now  substituted  as  a  medicine.  This  is  a 
light  white  powder  without  smell,  but  possess- 
ing an  intensely  bitter  taste,*  and  reckoned  by 
chemists  of  an  alkaline  nature.  Its  suiall  bulk, 
and  the  readiness  by  which  it  can  be  dissolved 
in  water  or  acids,  and  its  producing  no  sickness 
or  irritation  of  the  stomach,  are  all  recommenda- 
tions to  iu  substituUon  in  place  of  the  conunon 
powder  of  bark.  On  the  whole,  the  nrtues  of 
Peruvian  bark  are  of  the  most  valuable  and 
powerftil  kind,  and  it  forms  one  of  the  most 
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esteemed  medicines  which  the  discovery  of  Ame- 
rica has  bestowed  on  the  human  race.  It  was  of 
course  entirely  unknown  to  the  ancients,  and 
was  first  used  with  success  and  extensively  in 
Britain^  by  Sydenham,  Martin,  and  lister. 

Quassia  f quassia  amara),  Decandria,  Mon- 
i>gynia^  of  linnsus.   This  tree  attains  a  medium 
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height,  sends  off  many  strong  branches,  and  is 
not  unlike  the  common  ash  in  its  general  appear* 
anoe,  inhabiting  the  same  countries.  Its  name, 
as  will  be  more  particularly  mentioned  hereafter, 
has  immediate  reference  to  the  medicinal  value 
of  the  strong  bitter  which  pervades  all  parts 
•f  the  tree,  but  mot«  especially  the  bark.  The 
wood  is  light,  and  of  a  white  colour.  The  bark 
is  thin  and  grayish.  The  leaves  are  placed  alter- 
nately upon  the  branches^  and  consist  of  two 
pairs  of  opposite  pinne,  with  an  odd  one  at 
the  end.  All  the  leaflets  are  of  an  elliptical  shape, 
entire,  veined,  smooth,  pointed,  see»ile,  on  the 
oppto  side  of  a  deep  green  colour,  on  the  under 
pakr.  The  common  foot-stalk  is  articulated, 
and  winged,  or  edged  on  each  side  with  a  leafy 
membrane,  which  gradually  expands  towards  the 
base  of  the  pinme.  The  flowers  are  all  herma- 
phrodite, of  a  bright  red  colour,  and  terminate 
the  branches  in  long  spikes.  The  bractee,  or 
floral  leaves,  are  lance-shaped  or  linear,  coloured, 
and  placed  alternately  upon  the  peduncles.  The 
calyx  is  small,  persistent,  and  five  toothed  ;  the 
corolla  consists  of  five  lance-shaped  equal  petals, 
at  the  base  of  which  is  placed  the  nectary  or  five 
reddish  coloured  scales.  There  are  ten  filaments 
with  simple  anthers.  The  germen  is  ovate, 
divided  into  ^^^  parts,  and  supports  a  slender 
style  with  a  tapering  stigma,  llie  capsules  are 
five,  two-celled,  and  contain  globular  seeds.  This 
tree  is  a  native  of  South  America,  particularly 
of  Surinam,  and  also  of  some  of  the  West  India 
islands.  It  was  named  quassia  by  Linnifius, 
fixmi  a  negro  called  Quassi,  who  employed  it 
with  great  success  in  Surinam,  as  a  secret  remedy 
in  the  malignant  endemic  fevers  of  that  country. 
In  consequence  of  a  valuable  consideration,  this 
secret  was  disclosed  to  Daniel  Rolandcr,  a  Swede, 
who  brought  specimens  of  the  quassia  to  Stock- 


holm in  the  year  1766,  and  since  then  the  effects 
of  this  drug  have  been  very  generally  tried  in 
Europe ;  and  numerous  testimonies  of  its  effi- 
cacy have  now  confirmed  its  value  as  a  tonic  and 
febrifuge. 

The  root,  bark,  wood,  and  even  the  leaves  and 
flowers,  all  possess  the  peculiar  bitter  principle. 
The  wood  of  the  trunk  and  roots  is  that  part 
now  generally  brought  to  this  country.  The 
bark,  however,  is  more  intensely  bitter  than  the 
wood,  and  seems  the  most  powerful  as  a  medi- 
cine. Quassia  has  no  sensible  odour,  its  taste  is 
that  of  a  pure  bitter,  more  intense  and  durable 
than  that  of  any  other  known  substance.  It 
impaits  this  bitter  to  water  more  completely 
than  to  alcohol,  or  any  other  liquid  ;  and  the 
infusion  is  not  blackened  by  any  of  the  salts  of 
iron.  The  medicinal  virtues  of  quassia  are  those 
of  a  tonic,  stomachic,  antiseptic,  and  febrifuge. 
It  has  been  found  very  effectual  in  restoring  the 
tone  of  the  stomach,  producing  appetite  for  food, 
assists  digestion,  expelling  flatulency,  and  remov- 
ing habitual  costiveness  produced  from  debility 
of  the  intestines,  and  that  inaction  of  them  con- 
sequent upon  a  sedentary  life. 

Dr  Lettsom  says,  *^In  debility  succeeding 
febrile  diseases,  the  Peruvian  bark  is  most  gene- 
rally more  tonic  and  salutary  than  any  other 
vegetable  bitter  hitherto  known ;  but  in  hysteri- 
cal attacks,  to  which  the  female  sex  is  so  prone, 
the  quassia  affords  more  vigour  and  relief  to  the 
system  than  the  other.  In  debility  arising  from 
intemperance,  and  in  laxity  of  the  bowels,  it  is 
also  very  efficacious."  But  he  adds,  "With 
respect  to  its  superiority  to  the  Peruvian  bark, 
as  a  tonic  and  febrifuge,  I  by  no  means  subscribe 
to  the  Linnsan  opinion.  It  is  indeed  very  well 
known,  that  there  ore  certain  peculiarities  of 
the  air,  and  of  the  human  constitution,  unfavour- 
able to  the  exhibition  of  the  Peruvian  bark,  even 
in  the  most  clear  intermissions  of  fever,  and 
writers  have  repeatedly  noticed  it,  but  this  is 
comparatively  rare.  About  midsummer,  1785, 
I  met  with  several  instances  of  low  remittent 
and  nervous  fevers,  wherein  the  bark  uniformly 
aggravated  the  symptoms,  though  given  in  inter> 
misdon,  the  most  ^vourable  to  its  success,  and 
wherein  quassia,  or  snake  root,  was  successfully 
substituted.  In  such  cases  I  mostly  observed, 
that  there  was  great  congestion  of  the  liver,  and 
the  debility  at  the  same  time  discouraged  copious 
evacuations.  And  in  many  fevers,  without 
evident  remissions  to  warrant  the  use  of  the 
bark,  whilst  at  the  same  time  increasing  debility 
began  to  threaten  life,  these  two  medicines, 
quassia  and  snake  root  combined,  upheld  the 
vital  powers,  and  promoted  a  critical  intermission 
of  the  fever,  by  which  an  opportunity  was 
afforded  to  effect  a  cure  by  means  of  the  Peru- 
vian bark. 

The  usual  way  in  which  quassia  is  prepared 
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as  a  medicine,  is  to  infuse  tialf  an  ounce  of  the 
wood  shayings  in  sixteen  ounces  of  water,  for 
twelve  hours.  Then  strain  off  the  pure  liquid, 
and  take  a  small  wine  glassful  twice  a  day,  or 
oflener,  according  to  the  nature  of  the  complaint. 
A  few  drops  of  elixir  of  ritriol  will  add  to  the 
efficacy  of  the  infusion. 

Quassia  is  used  hy  some  hrewers  to  give  the 
necessary  bitterness  to  malt  liquors.  This  in 
Britain  is  not  legal,  but  it  is  not  oontrary  to 
health. 

The  intense  bitter  of  this  wood  destroys 
insects  ;  hence  an  infusion  of  quassia  is  a  com- 
mon and  safe  poison  for  flies. 

Simaruboy  or  Winged-leaved  Quassia^  is  ano- 
ther species  possessing  the  same,  or  even  a  more 
intense  bitter  than  the  other.  It  is  known  in 
Jamaica  by  the  name  of  mountain  damson,  bit- 
ter damson,  or  slave- wood.  It  grows  to  a  con- 
siderable height  and  thickness,  and  sends  off 
alternate  ^reading  branches.  The  bark  which 
covers  the  trunks  of  the  old  trees  is  blade,  and 
a  little  furrowed,  but  that  of  the  younger  trees 
is  smooth,  gray,  and  here  and  there  marked  with 
broad  spots  of  a  yellow  colour.  The  wood  is 
hard,  white,  and  without  any  remarkable  taste. 
The  leaves  are  numerous,  and  stand  alternately 
on  the  branches ;  each  leaf  is  composed  of  seve- 
ral pinns,  nearly  of  an  elliptical  shape ;  on  the 
upper  side  smooth,  and  of  a  deep  green  colour ; 
on  the  under  side  whitist ;  they  stand  on  short 
foot-stalks.  The  flowers  are  of  a  yellow  colour, 
and  placed  on  branched  spikes  or  long  panicles. 
They  are  male  and  female ;  and,  according 
to  Dr  Wright,  the  fenuile  flowers  are  never 
found  in  Jamaica  on  the  same  trees  with  the 
male. 

The  bitter  principle  resides  in  the  bark  of  the 
roots.  This  bark  is  rough,  scaly,  and  wasted  ; 
the  inside,  when  fresh,  is  a  full  yellow,  but  when 
dry,  paler.  It  has  little  smell ;  the  taste  is  bit- 
ter, but  not  disagreeable.  Macerated  in  water, 
or  in  rectified  spirits,  it  quickly  impregnates  both 
with  its  bitterness,  and  after  becomes  a  yellow 
tincture.  It  seems  to  give  out  its  virtue  more 
perfectly  to  cold  than  to  boiling  water,  the  cold 
infusion  being  rather  stronger  in  taste  than  the 
decoction,  which  last  is  of  a  transparent  yellow 
colour,  when  hot ;  but  grows  turbi<i^  and  of  a  red- 
dish brown  as  it  cools.  This  bark  was  first  sent 
from  Guiana  to  France  in  1713,  as  a  remedy  for 
dysentery.  In  the  years  1718  and  1725,  an  epi- 
demic flux  prevailed  very  generally  in  France, 
which  resisted  all  tlie  medicines  usually  employed 
in  such  cases.  Under  these  circumstances, 
recourse  was  had  to  the  Simaruba,  which  proved 
remarkably  successful,  and  first  established  its 
medical  character  in  Europe.  Dr  Wright  says, 
most  authors  who  have  written  on  this  medi- 
cine agree,  that  in  fluxes  it  restores  the  lost  tone 
of  the  intestines,  allays  their  spasmodic  motions, 


promotes  the  secretions,  removes  the  lowneas  of 
spirits  attending  the  disease,  and  disposes  the 
patient  to  sleep.  In  a  moderate  dose  it  occssions 
no  disturbance  or  uneasiness,  but  in  large  doees 
it  produces  sickness  and  vomiting.  More  exten- 
ded experience  has  shown,  that  this  medidne  is 
only  successful  in  the  laUer  stage  of  dysentery, 
when  there  is  no  fever,  when  the  stomach  is 
in  no  way  affected,  and  when  there  only  remains 
a  relaxation  and  weakness  of  the  bowels.  In 
such  cases,  a  glassful  of  the  decoction  given  ereiy 
fi  ve  or  six  hours,  with  a  few  drops  of  landanom, 
has  been  found  very  efficacious.  It  has  been 
particulariy  recommended  in  old  affections  of 
the  kind  contracted  in  warm  climates,  and  exist- 
ing in  debilitated  habits.  Such  are  the  recom- 
mendations of  this  medicine  at  a  period  shortly 
after  its  discovery.  Like  many  other  remedies, 
it  has  now  ficdlen  into  comparative  neglect  Dr 
CuUen  did  not  seem  to  think  that  it  possessed 
virtues  superior  to  the  other  bitter  tonics,  and 
in  dysentery  preferred  an  infurion  of  chamomile 
flowers. 

A  quarter  of  an  oonce  of  simaruba  may  be 
infused  for  twelve  hours  in  twelve  onnces  of 
cold  or  boiling  water,  and  a  wine  giaasfiil  of  the 
infn^on  taken  every  three  or  four  hours. 

Gentian  (gmHa$ia  luUaJ,  Natund  famOy, 
rotacece;  petUandriOy  digymoy  of  linnsos.  Thii 


Gaptten. 

is  an  herbaceous  plant,  possessing  bitter  qualities 
in  a  considerable  degree.  The  root  is  perennial, 
long,  cylindrical,  externally  brown,  internaUy 
yellowish.  The  flower  stem  is  strong,  smooth, 
erect,  tapering,  and  rises  two  or  three  feet  m 
height.  The  leaves,  which  proceed  from  the 
lower  part  of  the  stem,  are  spear-shaped,  laigc, 
entire,  ribbed,  sessile,  and  pointed  ;  those  on  the 
upper  part  are  concave,  smooth,  egg-shaped,  and 
of  a  pale  or  yellowish  green  colour.  The  flowers 
are  large,  yellow,  produced  in  whorls,  and  stand 
upon  strong  peduncles.  The  corolla  conasts  of 
five  long  narrow  elliptical  petals.  The  capsule 
is  conical,  one-celled,  and  contains  numerous 
seeds.  This  phint  is  a  native  of  the  Alps,  and 
was  introduced  into  Britain  by  Gerard.  Our 
British  supply,  however,  comes  firom  Switser- 
land  and  Germany.  The  root,  wliich  is  the  only 
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part  of  the  plant  used  in  medicine,  has  no  smelly 
hot  has  an  extremely  bitter  taste.  This  bitter 
principle  is  readily  yielded  to  alcohol  and  water, 
bat  more  so  to  the  ibrmer  than  to  the  latter. 
Gentian  possesses  the  general  virtues  of  bitters 
in  an  eminent  degree,  and  it  is  totally  devoid  of 
astringency.  On  dead  animal  matter  it  acts  as 
an  antiseptic  Taken  into  the  stomach,  it  proves 
a  powerM  tonic,  and  in  large  doees  acts  as  a 
laxative. 

The  Purple  Gentian  (g.  purpurea)^  is  ano- 
ther ^>ecies,  having  omilar  properties  to  the  yel- 
low. It  b  a  native  of  the  Alps,  and  was  first 
introduoed  into  this  country  for  the  purpose  of 
cultivation  by  Saussure,  in  1768.  The  root  is 
perennial,  cylindrical,  slender,  branched,  exter- 
nally of  a  brown  colour,  and  yellow  in  the 
inside.  The  stem  grows  erect  to  the  height  of  a 
foot,  is  simple,  smooth,  strong,  succulent.  The 
lower  leaves  are  nearly  eUiptical,  ribbed,  and 
mtire.  The  upper  leaves  are  in  pairs,  sheath- 
like, concave,  pointed,  ribbed,  embrace  the  stem, 
and  enclose  the  flowers.  These  are  of  a  purple 
colour,  and  stand  in  whorls  upon  short  peduncles. 
The  calyx  b  a  deciduous  scape ;  the  corolla 
bell-shaped,  plaited,  and  of  a  purple  colour ;  the 
ovate  two-celled  capsule  containing  numerous 
seeds.  The  root,  both  in  appearance,  taste,  and 
medicinal  qualities,  exactly  resembles  the  other, 
snd  may  be  employed  for  the  same  uses.  It  b 
said  that  the  Swiss  and  other  peasants  of  the 
chill  Alpine  parts  of  Europe  use  a  decoction  of 
the  gentian  and  other  bitter  roots,  as  a  cordial 
drink ;  and  it  is  probable  it  may  prove  a  whole- 
some tonic  and  stimulant  in  those  moist  and 
inclement  re^ons  which  they  inhabit.  Gentian 
and  the  root  of  the  acorua  calamus^  or  sweet 
flag,  form  the  chief  ingredients  in  the  Stockton 
and  other  bitters  used  by  the  common  people  of 
thb  country.  The  great  objection  to  them  b 
the  strong  spirituous  menstruum  in  which  they 
are  infused.  An  infusion  in  simple  water,  with 
as  much  spirits  as  would  be  sufficient  to  prevent 
putrefaction,  would  be  equally  useful,  and  less 
productive  of  abuse. 

Centaubt  Cehirania,  centauriumj.  Pentan- 
drioy  monoffyniay  of  Linnsus.  This  plant  was 
originally  classed  with  the  gentians  by  Linnifius, 
from  which  &mily,  however,  it  essentially  differs. 
The  root  b  annual,  woody,  fibrous,  and  of  a 
yellowish  colour.  The  stalk  b  erect,  with  few 
branches,  smooth,  angular,  and  usually  rises  from 
rix  to  ten  inches  in  length.  The  leaves  are  oppo- 
nte,  sessile,  smooth,  oblong,  ribbed,  and  blunt  at 
the  points.  The  flowers  are  terminal,  produced 
in  a  bunch,  with  five  pinkish-coloured  petab. 
The  plant  is  common  in  Britain  in  woods  and 
pastures,  and  flowers  in  July. 

The  centaury  was  formerly  much  used,  both 
by  physicians  and  by  the  country  people,  as  a 
bitter.    It  b  less  employed  in  modem  times. 


Oeotaorj. 


although  the  testimony  of  Cullen,  Lewis,  and 
other  writers  on  medicinal  plants,  is  highly 
favourable  to  its  virtues.  The 
a;    ^i-*  xc  tender    leaves,    shoots,    and 

sf ^^4^^<5^  flowers  of  the  top  of  the  plant, 
^£?*  ^  ^'^  those  parts  of  it  used.  Its 
"^  ^  active  parts  are  dissolved 
readily  both  by  water  and  rec- 
tified spirit;  the  herb,  after 
infusion  in  sufficient  quanti- 
ties of  either  fluids,  being 
quite  insipid.  Water  takes  up 
along  with  the  bitter  a  large 
quantity  of  an  insipid  muci- 
laginous substance,  where- 
as rectified  spirit  seems  to  dis^ 
solve  little  more  than  the  pure  bitter  part.  Hence, 
on  evaporating  the  two  solutions  to  the  same 
consbtencies,  the  watery  extract  proves  much  less 
bitter  than  the  spirituous,  while  its  quantity  is 
above  four  times  greater.  "  The  centaury,"  says 
Dr  Woodville,  "  b  justiy  esteemed  to  be  the  most 
efficacious  bitter  of  all  the  medicinal  plants,  indi- 
genous to  this  country.  It  has  been  recom- 
mended by  Dr  Cullen  as  a  substitute  for  gentian, 
and  by  several  thought  to  be  a  more  useful  medi- 
cine. Experiments  also  prove,  that  it  possesses  an 
equal  degree  of  antiseptic  power.  Many  authors 
have  observed,  that  along  with  the  tonic  and 
stomachic  qualities  of  a  bitter,  it  frequenUy 
proves  laxative;  but  it  b  probable  that  thbseldom 
happens  unless  the  dose  be  very  laige.  The  use 
of  thb,  as  well  as  the  other  bitters,  was  formerly 
common  in  febrile  disorders  previous  to  the  know- 
ledge of  Peruvian  bark,  which  now  supersedes 
them  perhaps  too  generally,  for  many  cases  of 
fever  occur  which  are  found  to  be  aggravated  by 
the  cinchona,  yet  afterwards  readily  yield  to 
simple  bitters." 

Its  use  as  a  vermifuge  depends  upon  its  bitter 
qualities  and  hence  it  will  be  found  more  effica- 
cious for  strengthening  the  bowels,  after  the 
expulsion  of  worms  by  other  more  powerful 
medicines,  and  thus  preventing  their  return. 

Water  Trefoil,  or  Buck  Bban.  PenUmdriay 
monogynia,  Thb  b  a  very  common  plant  in 
Britain,  growing  in  marshes  and  by  the  sides  of 
ponds,  and  flowers  about  the  latter  end  of  June. 
The  stalk  rises  from  a  sheath  to  the  height  of 
six  or  twelve  inches.  The  leaves  are  temate, 
waved  at  the  margins,  and  resemble  the  common 
bean ;  hence  the  common  name  of  buck  bean. 
The  petals  are  pink  coloured  on  the  outside,  and 
within  finely  fringed,  so  as  to  have  a  fibrous 
or  hairy  appearance.  The  root  b  perennial, 
jointed,  and  sends  forth  many  long  slender  fila- 
ments. The  whole  plant  b  so  extremely  bitter, 
that  in  some  countries  it  b  used  as  a  substitute 
for  hops  in  the  preparation  of  malt  liquor  ;  yet, 
according  to  Liuneus,  the  poorer  people  in  Lap- 
land make  a  bread  of  the  powdered  roots  mixed 
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wiih  meal,  althcmgh  it  makes  a  rery  unpalatable 
food.  The  juice  containa  a  lai^  proportion  of 
astringent  matter,  prodaoing  a  deep  black  preci- 
pitate with  the  salts  of  iron.  A  dram  of  the 
powdered  leaves  will  also  act  on  the  bowels  as  a 
purgatire,  and  produce  romiting,  so  that,  besides 
its  tonic  properties^  it  seems  to  possess  other 
medicinal  powers.  It  has  accordingly  been 
employed  for  the  cure  of  a  rariety  of  diseases,  as 
scurvy,  dropsy,  Jaundice,  &c.  Dr  Boerhaave 
and  others  experienced  its  effects  in  removing  a 
fit  of  gout ;  it  is  sud  to  have  cured  sheep  ill  of 
the  dropsy  ;  and  Dr  CuUen  mentions,  that  it 
has  proved  efficacious  in  some  kinds  of  cutane- 
ous diseases.  It  has,  however,  in  modem  prac- 
tice, fallen  into  disuse.  The  leaves  may  be  used 
in  powder,  or  infused  in  water  or  spirits. 

Common  Camomile.  Natural  family,  compo- 
titas  ;  class  syngenesia,  pofyff€mia  superflua,  of 
Linnaeus.  This  well  known  plant  is  a  perennial, 
with  slender,  trailing,  hairy,  and  branched  stems. 
The  leaves  are  doubly  pinnated,  with  linear 
pointed  pinnae.  The  flower  is  white,  with  a 
yellow  centre.  This  plant  was  known  to  the 
Greeks,  and  obtdned  the  name  it  now  bears, 
which  is  expressive  of  its  peculiar  smell.  It  is 
the  anthemis  of  Dioscorides  and  Theophrastus. 
The  com  feverew  b  similar  to  the  camomile  in 
appearance,  and  is  used  on  the  continent  in 
medicine ;  but  it  is  less  fragrant,  and  contidns 
less  oil  than  the  latter.  There  is  a  double  variety 
sometimes  kept  in  the  shops,  but  the  single  is 
preferable,  as  the  essential  oil  on  which  its  aro- 
matic qualities  depend,  is  contained  in  the  exter- 
nal disk,,  or  tubular  part  of  the  male  florets. 
Both  leaves  and  flowers  of  this  plant  have  a 
strong,  though  not  ungrateful  smell,  and  a  very 
bitter  nauseous  taste  ;  but  the  flowers  are  more 
bitter  and  aromatic  than  the  leaves.  The  flowers 
give  out  their  virtues  both  to  water  and  rectified 
spirits.  When  the  flowers  are  dried  and  pow- 
dered, the  infusions  are  more  grateful  than  from 
the  fi^sh,  or  but  moderately  dried.  Distilled 
with  water,  an  essential  oil  in  small  quantities 
is  obtained,  of  a  greenish  colour,  and  strong  pun- 
gent taste.  Rectified  spirit  also  extracts,  and 
in  some  degree  conceals,  the  odour  of  this  oil ; 
and  the  bitter  taste  of  the  tincture  is  stronger 
than  that  of  the  watery  infusion. 

These  flowers  possess  the  tonic  and  stomachic 
qualities  usually  ascribed  to  simple  bitters,  hav- 
ing very  little  astringency,  but  a  strong  odour 
of  the  aromatic  and  penetrating  kind ;  hence 
tliey  are  also  of  a  stimulating  nature,  and  in 
some  degree  allay  nervous  irritability.  They 
were  formerly  much  used  in  the  cure  of  inter- 
mittent and  other  similar  fevers,  and  have  in 
some  instances  been  substituted  for  the  Peruvian 
bark.  Dr  Cullen  has  administered  from  half  a 
dram  to  a  dram  of  the  powder,  during  the  inter- 
missions of  ague,  and  with  success,  only  that  on 


account  of  the  laxative  quality  he  hid  to  giw 
with  them  an  opiate.  They  have  also  been 
found  useful  in  hysterical  affections,  flatulent 
colic,  and  dysentery.  At  present  they  are  per- 
haps less  used  than  they  deserve  to  be.  A  stmpk 
infusion  of  them  is  frequently  taken  to  indace 
vomiting,  or  assist  the  operation  of  an  emetic ; 
and  in  fomentations  to  external  parte,  and  for  the 
formation  of  poultices,  they  are  still  in  request. 

Spanisk  Camomile  or  POUtorf.  This  plint 
resembles  the  other,  only  the  flowers  are  oona- 
derably  larger,  and  less  numerous.  It  is  a  Dstire 
of  the  Levant,  and  the  southern  parts  of  Europe, 
and  was  introduced  into  Engbmd  by  Lobel,  in 
1750,  but  it  does  not  ripen  its  seeds  unless  in 
favourable  seasons.  The  root  has  a  very  hot 
pungent  taste,  without  any  sensible  smelL  This 
pungency  resides  in  a  fixed  rennous  matter,  only 
partly  soluble  in  water. 

It  is  said  that  the  ancient  Romans  employed 
this  root  as  a  pickle,  and  indeed  it  seems  leas 
acrid  than  most  substances  now  used  for  this 
purpose.  In  its  recent  state  it  is  not  so  pungent 
as  when  dried,  yet,  if  applied  to  the  skin,  it  pro- 
duces great  irritation,  and  even  inflanmistion. 

The  aromatic  and  stimulating  propertieB  of 
this  root  point  it  out  as  an  appropriate  medi- 
cine, when  such  stimulants  are  necesssiy.  Its 
use,  however,  has  hitherto  been  chiefly  confined 
to  that  of  a  masticatory,  and  it  hat  been  em- 
ployed for  this  purpose  from  a  very  early  dite. 
On  being  chewed  or  retained  for  some  time  in 
the  mouth,  it  excites  a  glowing  heat,  stimulstes 
the  salivary  ducts,  and  causes  a  dischaige  whkh 
has  been  found  to  relieve  toothache  and  iheumi- 
tic  affections  of  the  gums  and  &uces,  and  has 
been  recommended  in  paralysis  of  the  tongue. 

Southern  Wood  (ariimisia  abrotamm,)  This 
b  another  plant  possessing  bitter  qualities,  and 
belonging  to  the  same  natural  family  as  the  fore- 
going. The  root  is  perennial,  woody,  and  fibrous. 
The  stalk  is  shmbby,  covered  with  brown  hait, 
and  rises  to  the  height  of  two  or  three  feet  The 
leaves  are  numerous,  doubly  pinnated,  hosiy,  and 
stand  on  long  foot-stalks,  "nie  flowers  are  com- 
pound, composed  of  numerous  small  florets  of  a 
yellow  colour.  The  seeds  are  naked  and  soli- 
tary. It  b  a  native  of  France,  Spain,  and  Italy* 
and  was  introduced  into  this  country  by  Gerard, 
where  it  grows  luxuriantly,  but  rarely  floirers. 
It  is  to  be  found  in  almost  every  cottage  gardai. 
The  leaves  and  tops  have  a  strong,  and  to  most 
people  an  agreeable  smell.  The  taste  is  pungent, 
bitter,  and  somewhat  nauseous.  These  qu^tKS 
it  yields  to  spirits  readily,  and  tinges  the  liquid 
of  a  green  colour.  Water  extracts  them  kas 
perfectly,  and  the  infusion  is  of  a  light  brown 
tint.  It  yields  a  very  small  portion  of  eaaential 
oil  by  distillation. 

This  plant  was  much  employed  by  the  ancienl 
!  physicians,  and  was  esteemed  as  stomachic  and 
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itlmnlAting  to  the  system.  It  is  now,  however, 
entirely  laid  aside  by  modem  physicians^  and  is 
prized  chiefly  on  account  of  its  fragrant  odour. 

Wormwood  (artimitia  ahnnthium.)  This 
belongs  to  the  same  fiunily  as  the  foregoing.  The 
root  Is  perennial,  the  stem  is  ligneous,  downy, 
and  grows  to  the  height  of  two  or  three  feet. 
The  leaves  are  compound,  and  divided  into  many 
blunt  segments,  and  downy  on  the  under  side. 
The  flowers  are  brownish  yellow,  and  placed  in 
nomotms  spikes.  It  grows  wild  in  this  country 
abont  locks  and  rubbish.  The  leaves  have  a 
stiong  disagreeable  smell,  their  taste  is  nauseous, 
and  so  intensely  bitter,  as  to  be  proverbial.  The 
flowers  are  more  aromatic  and  less  bitter  than 
the  leaves^  and  the  roots  have  an  aromatic 
warmth,  without  any  bitterness.  Linneus  says, 
that  the  phint  communicates  a  bitter  taste  to  the 
milk  and  even  flesh  of  cows  and  sheep  that  £9ed 
on  it ;  and  that  the  milk  of  a  woman  who  took 
the  extract  became  extremely  bitter.  The  leaves 
and  flowers  yield  the  bitter  both  to  water  and 
qHTita.  The  flowers  form  the  most  agreeable 
and  grateful  tincture.  This  plant  is  supposed  to 
be  the  drnntkhim  pentieum  of  Dioscorides  and 
Pliny.  Besides  its  strictly  tonic  powers,  for 
whidh  it  has  been  used  by  the  modems,  it  is  also 
supposed  to  possess  certain  narcotic  qualities, 
which  act  on  the  nerves  of  the  stomach,  and  those 
of  the  head.  It  is  used  to  form  an  ingredient 
of  a  kind  of  ale  called  purl^  and  this  drink  was 
found  to  afiect  the  head  much  more  quickly  and 
strongly  than  malt  liquor  alone.  Its  power  of 
destroying  worms  b  not  more  than  the  ordinary 
class  of  bitter  substances.  It  is  now  rarely  used 
as  a  medicine. 

M(^  Wart  (artimisia  vulgaris).  This  plant 
is  also  common  in  Britain,  and  resembles  the 
fofiner  in  its  general  properties  and  appearance. 
The  leaves  have  a  light  agreeable  smell,  espe- 
cially when  rubbed,  but  scarcely  any  taste.  The 
flowery  tope  are  somewhat  stronger  than  the 
leaves.  This  plant  is  rardy  used  now,  although 
it  was  much  employed  by  Hippocrates,  Dios- 
corides and  Galen,  in  uterine  complaints,  in 
which  it  is  employed  by  the  Chinese  of  the  pre- 
aoatday. 

Moaoa  is  a  substance  prepared  in  Japan  firom 
the  dry  tops  and  leaves  of  May  wort,  by  beating 
and  nibbing  them  between  the  hands  till  only 
the  fine  wooUy  fibres  of  the  inside  remain, 
which  are  thmi  combed,  and  formed  into  little 
eones.  Those  used  as  cauteries  are  greatly 
eelebraied  in  Eastern  countries  for  the  cure  of 
many  disorders.  The  manner  of  applying  the 
moza  is  very  simple.  The  part  affected  being 
previoQsIy  moistened,  a  cone  of  the  moza  b 
kid,  whiok  beii^  set  on  fire  at  the  iq>es,  gradu- 
ally boms  down  to  the  skin,  where  it  pvoduces 
a  dark-coloured  spot ;  by  repeating  the  process 
•eveial  times,  an  eschar  is  formed  of  any  desired 
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extent,  and  this  on  separation  leaves  an  ulcer, 
which  may  be  kept  open  as  long  as  required. 
It  is  said  that  the  use  of  the  moxa  was  originally 
introduced  by  the  Jesuits,  but  it  is  probably  of 
greater  antiquity.  Hippocrates,  for  a  similar 
purpose,  used  flax,  and  also  a  species  of  fungus ; 
and  the  Laplanders  to  this  day  use  the  agaric  in 
a  similar  way.  The  Egyptians  employed  cotton 
or  linen  for  a  similar  purpose. 

The  Chinese  also  manufacture  a  paper  and 
a  kind  of  doth,  from  the  down  of  the  artimisia. 

Hyssop  (hyssopm  oficinaluj.  Natural  family 
labiaUiB;  dtdj^namia^  gymnospermta^  of  Linnsus. 
This  is  a  perennial,  shrubby  plant,  which  rises 
to  the  height  of  two  feet.  The  leaves  are  long, 
narrow,  and  elliptical,  of  a  deep  green  colour, 
and  stand  in  pairs  without  footstalks.  The 
flowers  are  produced  chiefly  on  one  side,  in  short 
verticellated  spikes  terminating  the  branches, 
and  are  of  a  blue  colour.  It  is  a  native  of 
Siberia  and  the  mountainous  parts  of  Austria, 
and  flowers  from  June  till  September.  This  is 
not  supposed  to  be  the  hyssop  mentioned  in  the 
Old  Testament;  nor,  indeed,  is  it  at  all  ascer- 
tained what  is  the  esof  of  the  Hebrews,  or  the 
h^siopw  of  the  Greeks.  It  appears  to  have 
been  one  of  the  smallest  plants,  and  ''grew  out 
of  the  wall;''  hence  some  have  conjectured  it  to 
be  one  of  the  mosses. 

Hyssop  was  first  introduced  and  cultivated  in 
England  by  Gerard,  in  1696,  and  is  now  conunon 
in  gardens.  The  leaves  have  an  aromatic  smeU, 
and  a  bitterish,  moderately  warm  taste.  They 
give  out  their  action  both  to  water  and  spirits, 
but  more  perfectly  to  the  latter.  The  ^irituous 
extract  possesses  little  of  the  flavour  of  the 
plant,  but  has  a  warm  aromatic  taste,  like 
camphor.  The  watery  distillation  of  the  fresh 
herb  yields  an  essential  oil,  having  the  flavour 
of  the  plant.  Its  medicinal  properties  were  held 
in  some  estimation  by  the  older  physicians,  but 
it  has  now  fallen  into  disuse.  Dr  Cullen  reckons 
it  aromatic  and  stimulating;  and  it  was  used  in 
asthma  and  other  affections  of  the  chest,  as  an 
expectorant:  for  this  purpose  an  infusion  of  the 
leaves  is  drunk  as  tea.  ExtemaUy,  decoctions 
of  the  leaves  are  used  in  bruises  and  indolent 
swellingB. 

Rus  (rukk  graveolmi).  Natural  family 
ruUtceoB;  tUoanthna^  numogynioy  of  Linneus. 
The  root  sends  forth  several  shrubby  stalks, 
which,  towards  the  bottom,  are  strong,  woody, 
and  covered  with  a  rough,  gray,  striated  bark. 
The  upper  or  young  branches  are  smooth,  and 
of  a  pale  green  c<^our;  the  leaves  are  compound, 
consisting  of  double  sets  of  irregular  pinnie 
minutely  notched,  oval  shaped,  and  of  a  glau- 
cous blue  colour.  The  flowers  are  numerous, 
the  petals,  consisting  of  four  or  five,  are  yellow. 
This  shrab  is  a  native  of  the  south  of  Europe^ 
and  flowers  in  June  and  September. 
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Rue  was  much  used  by  the  ancients,  who 
ascribed  to  it  many  virtues.  Hippocrates  praises 
it  as  a  diuretic,  and  attributes  to  it  the  power  of 
resisting  the  contagion  of  fevers,  as  well  as  other 
poisons;  and  with  this  view  it  was  used  by 
Mithridates.  Boerhaave  even  gave  it  credit  for 
these  virtues;  but  it  is  now  almost  entirely  laid 
aside  as  a  medicine.  In  Shakespeare  and  other 
authors,  it  is  called  herb  of  grace,  as  rosemary  is 
called  herb  of  remembrance. 

The  first  account  we  have  of  the  cultivation 
of  rue  in  Britain  is  given  by  Turner,  who 
published  his  herbal  in  1562.  It  is  now  a  very 
common  plant  in  gardens,  where  it  retains  its 
verdure  Uie  whole  year.  It  has  a  strong,  un- 
grateful smell,  and  a  bitter,  hot,  penetrating 
taste.  The  leaves  are  so  acrid,  that  by  much 
handling  they  are  said  to  irritate  and  influence 
the  skin;  and  the  plant,  in  its  natural  or  uncul- 
tivated state,  is  reported  to  possess  these  sensible 
qualities  still  more  powerfully.  Both  water  and 
rectified  spirit  extract  its  virtues,  but  the  latter 
more  perfectly  than  the  former. 

Its  properties  are  no  doubt  highly  stimulating, 
and  adapted  to  phlegmatic  habits  where  there 
is  nervous  irregularity  of  the  system,  and  espe- 
cially of  the  uterine  system.  Dr  Cullen  says, 
I  have  no  doubt  of  its  antispasmodic  powers. 

HoBSHOUND  (marmbium  mU^areJ.  Natural 
fasDily  labiatof ;  didyfumiOf  ffymfH)spermi€i,  This 
is  a  perennial  plant,  with  hairy  stalks,  and  oblong, 
deeply  serrated  leaves,  which  are  also  covered 
with  a  down.  The  flowers  are  white,  and  pro- 
duced in  whorls  at  the  footstalks.  It  is  a  native 
of  Britain,  growing  near  the  sides  of  roads  and 
among  rubbish,  and  flowers  in  June.  The 
leaves  have  a  moderately  strong  aromatic  smell, 
which  is  rendered  less  disagreeable  by  drying, 
and  keeping  for  some  months.  Their  taste  b 
very  bitter,  penetrating,  difiusive,  and  durable 
in  the  mouth.  The  dry  herb  gives  out  its  medi- 
cinal qualities  both  to  water  and  spirits.  This 
plant  is  the  prasion  of  the  ancient  Greeks,  by 
whom  it  was  held  in  estimation  as  a  cure  for 
afi^ections  of  the  lungs  and  intestines.  It  was 
at  one  time  a  good  deal  employed  as  a  cure  for 
asthma,  obstinate  coughs,  and  affiections  of  the 
chest;  but  it  now  seems  to  have  Mien  into  dis- 
repute. That  it  possesses  some  tonic  and  stimu- 
lating powers,  cannot  be  disputed;  but  its  former 
reputation  as  an  active  and  useful  medicine  was 
no  doubt  overrated.  The  expressed  juice  of  the 
fresh  plant,  or  the  dried  leaves,  taken  either  in 
powder  or  in  an  infusion  in  wat^r  or  spirits,  are 
the  modes  of  administering  this  herb. 

'BkJM(melisia  officinalis).  This  is  another  herb 
belonging  to  the  same  family  as  the  above.  It 
is  a  perennial,  with  stems  two  feet  in  height, 
with  oblong,  deeply  serrated  leaves,  and  a  white 
flower. 

This  plant  is  a  native  of  the  southern  parts  of 


Europe,  especially  of  mountadnous  districts.  It 
was  cultivated  by  Grerard  previous  to  the  ymtx 
1596,  and  is  common  in  our  gardens.  The  herb, 
in  its  recent  state,  has  a  weak,  roughish,  aromstk 
taste,  and  a  pleasant  smell,  somewhat  of  the 
lemon  kind,  and  hence  it  has  been  called  lemon 
balm.  A  small  portion  of  essential  oil  is  obtained 
by  distillation,  of  a  yellowish  colour  and  Tery 
fragrant  smell.  It  is  uncertain  under  what  name 
it  was  known  to  the  ancients.  It  was  formerly 
esteemed  of  use  in  all  nervous  affections;  and 
Paracelsus  employed  it  in  hypochondiiaal 
diseases.  The  praises  bestowed  on  it  by  the  Anbk 
physicians  probably  sustained  its  reputation  eten 
to  the  time  of  Hofiman  and  Boerhaave;  bnt  H 
is  now  looked  upon  as  a  medicine  of  inferior 
powers,  and  little  used.  Prepared  as  tea,  how- 
ever, it  makes  a  grateful  and  slightly  stimulating 
drink  in  fevers.  The  essential  oil  recommended 
by  Hofiman,  seems  to  possess  no  other  remaik- 
able  properties  than  that  of  a  stimulating  aro- 
matic. 

GiNSBNO  (panex  qttinqmfidium)*     Natnnl 
family  araUacea  ;  polygamiiOy  diceciay  of  Linnens. 
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Ginsrag. 

The  fiune  whidi  this  plant  has  acquired  m  China, 
is  not  by  any  means  maintained  by  the  estima- 
tion in  which  It  is  held  in  Europe.  It  is  a  per- 
ennial, with  a  round  purple  stalk  about  a  foot 
high.  The  leaves  arise  with  the  flower  stems 
from  a  thick  joint  at  the  extremity  of  the  stalk. 
They  are  generally  three,  but  sometimes  moK 
of  the  digitated  kind,  each  dividing  into  fi^e 
simple  leaves,  which  are  of  an  irr^:ular,  oval 
shape,  with  serrated  edges;  smooth  and  pointed, 
and  of  a  deep  green  colour.  The  flowers  are 
produced  in  a  round  terminal  umbel,  and  are  of 
a  whitish  colour.    They  appear  in  Jane. 

This  phmt  was  fbrmeriy  supposed  to  be  con- 
fined to  Chinese  Tartary,  growing  in  monntain- 
ous  situations  shaded  by  dose  woods;  but  it  w 
now  known  to  be  a  native  of  North  America, 
from  whence  Sarrasin  transmitted  sp***""^**? 
Paris,  in  1704;  and  the  ginseng,  dnoe  discovewd 
in  Canada  and  the  United  States,  has  been  found 
to  be  identical  wiOi  that  of  Tartary;  aothit  Its 
roots  are  r^^uhurly  purchased  by  the  Cbbm 
who  consider  them  to  be  the  same  as  that  of 
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their  own  growth,  though  theirs  undeigoes  a 
prooeas  iHiereby  its  appearance  is  rendered  some- 
what different.  In  China  the  roots  are  said  to 
be  washed  or  soaked  in  a  decoction  of  rice,  or 
miUet  seed,  and  afterwards  exposed  to  the  steam 
of  this  liquor,  by  which  they  acquire  a  greater 
fimmcsB  and  deamess  than  in  their  natural  state. 
The  pknt  was  first  introduced  into  England  in 
1740,  by  that  industrious  botanist  Peter  Collin- 
soa.  The  dried  root  of  ginseng,  as  imported 
here,  is  scarcely  the  thickness  of  the  little  finger; 
about  three  or  four  inches  long,  frequently 
foriced,  transrersely  wrinkled,  of  a  homy  tex- 
ture, and  both  extemaUy  and  internally  of  a 
jellowiah  white  colour.  To  the  taste  it  discovers 
a  nrocilsginous  sweetness,  approaching  to  that  of 
liquorice,  accompanied  with  some  d^^ree  of 
btttemeaa,  and  a  slight  aromatic  warmth,  with 
Htikorno  smell.  It  is  far  sweeter  and  pleasanter 
than  the  roots  of  fennel,  to  which  it  has  been  by 
some  supposed  similar,  and  differs  likewise 
remarkably  from  those  roots  in  its  nature  and 
pTopertiea ;  the  sweet  matter  of  the  ginsengbeing 
pieaenred  entire  in  the  watery  as  well  as  in  the 
spiritnoua  extract,  whereas  that  of  fennel  roots 
is  deseed  or  dissipated  in  the  eyaporation  of 
the  watoy  tincture.  The  slight  aromatic  flaTour 
of  the  ginseng  is  likewise  in  a  good  measure 
f^toined  in  the  watery  extract,  and  perfectiy  in 
the  spirituous. 

The  Chinese  ascribe  extraordinary  Tirtues  to 
the  ginseng  root,  and  have  long  considered  it  as 
ft  aoTereign  remedy  in  almost  all  diseases  to 
which  they  are  liable,  having  no  confidence  in 
>ny  medicine  unless  in  combination  with  it.  It 
is  observed  by  Jartoux,  that  the  most  eminent 
phjsicians  in  China  have  written  volumes  on 
the  medicinal  powers  of  thb  plant,  asserting, 
that  it  gives  immediate  relief  in  extreme  fatigue, 
^ther  of  body  or  of  mind,  that  it  dissolves 
nperflnous  and  noxious  humours,  and  eases 
■^iretion,  strengthens  the  stomach,  improves 
the  appetite  and  digestion,  allays  vomitings,  and 
fthnost  any  other  ill  that  flesh  is  heir  to.  These 
and  many  other  effects  of  this  root  equally 
«t»vagant,  are  related  gravely  by  various 
*<>thon;  and  Jartoux  was  so  much  biassed  by 
this  eastern  prejudice  in  its  fiivour,  that  he  seems 
to  hare  given  them  full  credit,  and  confirms  them 
in  some  measure  by  his  own  experience. 

Osbeck  says  that  he  never  looked  into  the 
apothecaries'  shops  in  China  but  they  were  always 
^ng  ginseng;  that  both  poor  people  and  those 
of  the  highest  rank  made  use  of  it;  and  that 
thejrboil  half  an  ounce  in  their  tea  or  soup 
^▼ery  morning,  as  a  remedy  for  consumption 
wd  other  diseases.  In  Europe,  however,  exper- 
i^ioe  has  by  no  means  borne  out  those  assertions. 
It  is  seldom  or  never  now  employed,  nor  do  its 
*wihle  qualities  seem  to  produce  any  active 
eflfects. 


The  hardy  species  of  this  plant  grows  well  in 
rich  light  soil,  the  others  in  loam  and  peat;  they 
are  propagated  by  cuttings  in  sand,  under  a  hand 
glass. 

Swbet-Flao  Caeorus  calamus).  Natural 
fiunily  anndeoB;  hexandrioy  monogyniay  of  Lin- 
nseus.  This  is  one  of  the  most  pleasing  and 
powerful  of  the  aromatic  bitters. '  It  is  a  peren- 
nial. The  root,  which  is  the  medicinal  part,  is 
about  an  inch  in  thickness,  somewhat  compressed, 
of  a  yellowish  colour  outside,  and  white  and 
porous  within.  The  leaves  are  long,  sword- 
shaped,  sheathing  one  another,  and  conmionly 
undulated  on  one  side.  The  flowers  are  small, 
numerous,  and  produced  on  a  spadix,  or  conical 
spike  at  the  edge  of  the  leaf;  they  are  of  a 
greenish  yellow.  The  capsule  is  oblong,  three- 
ceUed,  and  contains  numerous  oval  seeds.  Ac- 
cording to  Linnsus,  this  is  the  only  true  aro- 
matic plant  indigenous  to  northern  climates. 
It  is  common  in  many  parts  of  England,  and 
usually  grows  in  stagnant  waters,  and  by  the  sides 
of  rivers,  producing  its  flowers  in  May  or  June. 
The  roots  have  been  long  medicinally  employed, 
and  were  formerly  imported  here  from  Asia  and 
the  Levant;  but  those  of  English  growth  are 
now  very  generally  substituted,  and  found  to  be 
litUe  or  nothing  inferior  to  the  exotic  sort,  which 
is  merely  a  variety  of  the  same  species.  The 
root,  in  its  dried  state,  has  a  moderately  strong 
aromatic  smell,  and  a  warm,  pimgen^  bitter, 
taste.  Water  completely  extracts  'this  bitter 
principle,  and  rectified  spirit  that  of  the  aro- 
matic. Distillation  with  water  affords  a  small 
proportion  of  aromatic  oiL 

Both  the  Greek  and  Arabian  physicians  em- 
ployed this  root  as  a  medicine.  It  is  pungent, 
warm,  and  bitter,  though  not  so  heating  as  thf 
spices,  and  is  used  greatly  in  conjunction  with 
the  other  simple  bitters,  to  render  them  more 
grateful  to  the  stomach.  It  has  been  adminis- 
tered in  intermittent  fevers,  and  with  success 
even  after  the  failure  of  Peruvian  bark.  Accor- 
ding to  Professor  Thomson,  it  is  too  littie  iised 
in  modem  practice. 

Wmm  Canella  (caneUa  aJba).  Natural 
family  oleracem ;  dodecandrioy  monogyniay  of 
Linnsus.  This  is  a  tree  from  ten  to  fifty  feet 
in  height,  with  a  straight  stem,  branched  only 
at  the  top.  It  is  covered  with  a  whitish  bark, 
by  which  it  is  easily  distinguished  at  a  distance 
from  other  trees,  in  the  woods  where  it  grows; 
the  leaves  are  placed  upon  short  footstalks,  and 
stand  alternately.  They  are  oblong,  obtuse, 
entire,  of  a  dark  shining  green  hue,  and  thick 
like  those  of  the  laurel.  The  flowers  are  small, 
seldom  opening,  of  a  violet  colour,  and  grow  in 
clusters  at  the  tops  of  the  branches  upon  divided 
footstalks.  The  firuit  is  an  oblong  berry,  con- 
taining four  kidney-shaped  seeds,  of  unequal 
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The  whole  tree  is  very  aromatic,  and  when  in 
bloasom  perfumes  the  whole  neighbouriiood. 
The  flowers  dried  and  softened  again  in  warm 
water,  have  a  fragrant  odour,  nearly  approaching 
to  that  of  musk.  The  leaves  have  a  strong  smell 
of  laurel.  The  berries  after  having  been  some 
time  green,  turn  blue,  and  become  at  last  of  a 
black  glossy  colour;  and  have  a  faint  aromatic 
taste  and  smell.  They  are,  when  ripe,  fed  upon 
greedily  by  the  wild  pigeons  in  Jamaica,  and 
impart  a  peculiar  flavour  to  their  flesh. 

The  canella  was  first  introduced  into  Britain, 
according  to  Clusius,  in  1600.  The  canella  of 
commerce  is  the  bark  of  the  tree  fireed  from  its 
outward  covering,  and  dried  in  the  shade.  It  is 
brought  to  Europe  in  long  quills,  which  are 
about  three-quarters  of  an  inch  in  diameter; 
somewhat  thicker  than  cinnamon,  and  both  exter- 
nally and  internally  of  a  whitish  or  light  brown 
colour,  with  a  yellowish  hue;  and  commonly 
intermixed  with  thicker  pieces,  which  are  pro- 
bably obtained  from  the  trunk  of  the  tree.  This 
bark  is  moderately  warm  to  the  taste,  and  aro- 
matic and  bitterish.  Its  smell  is  agreeable,  and 
resembles  that  of  doves.  Its  virtues  are  extracted 
most  perfectly  by  proof  spirits.  In  distillation 
with  water  it  yields  an  essential  oil,  of  a  dark 
yellowish  colour,  of  a  thick  tenacious  consis- 
tence, with  difficulty  separable  from  the  aqueous 
fluid;  in  smell  sufficiently  grateful,  though  less 
so  than  the  bark  itself.  The  remaining  decoc- 
tion, when  evaporated,  leaves  a  very  bitter  extract, 
composed  of  resinous  and  gummy  matter  imper- 
fectly mixed.  Canella  was  frequently  confounded 
with  Winter's  bark,  another  somewhat  similar 
substance;  but  having  more  active  qualities,  the 
canella  is  now  generally  used.  It  has  been  sup- 
posed to  possess  a  considerable  share  of  active 
medicinal  powers,  and  was  formerly  employed  as  a 
cure  in  scurvy.  Now  it  is  merely  esteemed  as 
a  pleasing  aromatic  bitter,  and  as  a  useful 
adjunct  in  correcting  more  active,  though  nau- 
seous medicines.  The  powder  is  given  along 
with  aloes,  as  a  stimulating  purgative.  The 
negroes  and  Caribs  are  said  to  use  it  as  a  condi- 
ment to  their  food. 

ToRMENTiL  (tormmUilla  •recta).  Natural 
family  fwac«»;  ieo$andria^pofygynia^oiUxiii^\x^ 
This  little  plant  is  seen  rearing  its  yellow  flower 
on  our  heaths  and  hills  in  great  abundance.  It 
is  perennial,  with  a  thick,  round,  knobbed  root, 
of  a  dark  brown  colour,  the  interior  of  which 
has  a  reddish  tinge.  Its  stems  are  about  a  span 
high.  The  stalk  leaves  are  divided  into  seven; 
tliose  of  the  branches  into  five  parts;  three  of 
Uiem  are  lax^r  than  the  others;  and  all  are  ellip- 
tical and  deeply  serrated.  The  flowers  stand 
singly  on  long  stalks,  and  liave  four  small  yellow 
petals. 

The  root  is  the  only  part  which  is  used  in 
medicine.      It  has  a  Strang  styptic  taste,  but 


imparts  no  peculiar  flavour.  As  a  proof  of  iti 
powerful  astringency,  it  has  be^  substitated 
for  bark  in  the  tanning  of  leather.  It  ii  still 
used  in  the  western  islands  of  Scotland  for  this 
purpose,  and  in  the  Orkneys.  The  roots  are 
boiled  in  water,  and  the  skins  steeped  in  the  cold 
liquor  for  a  considerable  time.  In  the  idanda  of 
Tirey  and  Coll,  the  inhabitants  have  destroyed 
so  much  ground  by  digging  them  up,  that  they 
have  been  prohibited  the  use  of  them.  They 
are  also  used  for  dyeing  cloth  of  a  red  cohmr. 
In  Killamey  they  feed  pigs  with  the  roota. 

Tormentil  was  at  one  time  in  conaiderable 
esteem  as  an  astringent  medicine,  especially  in 
diarrhea,  although  it  has  now  fallen  into  dis- 
use. Dr  Cullen  says  it  has  been  justly  com- 
mended for  every  virtue  that  is  competent  to 
astringents.  I  myself,  he  adds,  have  had  aeTeial 
instances  of  its  virtues  in  this  respect,  and  pa^ 
ticularly  have  found  it,  hoth  al(me  and  combined 
with  gentian,  cure  intermittent  feven;  but  it 
must  be  given  in  substance,  and  in  large  qoan- 
Uties. 

This  dry  root  is  given  in  powder,  or  a  deoo^ 
tion  may  be  made  by  hoiling  it  in  water,  and 
adding  a  little  cinnamon. 

Arbutus,  or  Brarbkrrt  Carimtiu  uw  wsi). 
Natural  family  erieece;  decandria^  mMogy^^^ 
Linnaeus.  This  little  plant  is  found  in  alpine 
regions  at  a  considerable  height.  The  root  is 
perennial,  long,  branched,  and  fibrous.  The 
stems  are  numerous,  procumbent,  woody,  and 
scarcely  a  foot  long,  seldom  divided  into  branches. 
The  leaves  are  small,  oblong,  obtuse,  without 
footstalks,  of  a  dark  green  colour.  The  flowns 
are  flesh-coloured,  and  terminate  the  stems  in 
small  clusters;  the  corolla  is  monopetalous;  Uie 
fruit  is  a  pu  Ipy,  round,  red  beny .  It  is  common 
in  the  north  of  Scotland,  and  flowers  in  June. 
There  is  reason  to  suppose  that  this  ]Jant  wai 
used  by  Dioscorides  and  Cralen,  as  a  cure  for 
spitting  of  blood. 

The  dry  leaves  are  inodorous  at  first,  though 
bitter;  but  on  keeping  and  being  powdered,  have 
the  flavour  of  hysson  tea.  They  have  been  used 
to  dye  an  ash  colour,  and  are  also  sometimes 
employed  in  the  tanning  of  leather.  The 
uva  ursi,  though  employed  by  the  ancients  in 
several  diseases  requiring  astringent  mediciBefly 
had  almost  entirely  &llen  into  disuse  till  about 
the  middle  of  last  century,  when  its  use  was 
revived  as  a  medicine  in  diseases  of  the  kidneys 
and  stone. 

In  the  years  1763  and  1764  it  rose  into  feshion- 
able  notoriety,  for  the  cure  of  gravelly  com- 
plaints, and,  indeed,  all  afi«ctions  of  the  urinary 
organs;  and  was  much  lauded  by  the  German, 
French,  and  Spanish  physicians.  Time  and 
further  experience,  however,  proved  all  theae 
encomiums  to  be  exaggerated.  The  eiq>eriments 
of  Drs  Alexander  and  Murray  show  this  sub- 
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rtance  to  i>089e88  little  diuretic  power,  and  to 
hare  no  material  efiect  upon  the  urinary  organs. 
Dr  Cnllen  deems  that  its  only  beneficial  effect 
arises  from  its  astringent  properties.  Dr  With- 
ering aaySy  **periiaps  we  shall  find  it  no  better 
than  other  vegetable  astringents,  some  of  which 
have  long  he&i  used  by  the  country  people  in 
grayelly  complaints,  and  with  very  great  adyan- 
tage,  though  hitherto  xmnoticed  by  the  regular 
practitioners."  The  leaves  may  be  used  either 
in  powder  or  boiled  in  water.  A  small  tea- 
spoonfol  of  the  powder  is  given  twice  a-day. 

Catxchu  C  acacia  caieckuj.  Natural  fiimily 
legmmmtm^;  pofygamia^  monoKia^  of  Linnsus. 
Hie  small  tree  which  yields  the  valuable  astrin- 
gent called  catechu,  b  a  native  of  the  moun- 
tainona  parts  of  India.  It  attains  the  height  of 
twelve  feet,  and  one  foot  in  diameter.  The 
trunk  is  covered  with  a  thick,  tough,  brown 
haik,  and  towards  the  top  divides  into  many 
dose  branches.  The  leaves  are  bipinnated  or 
doubly  winged,  and  are  placed  alternately  upon 
the  younger  branches.  The  partial  pinns  are 
nearty  two  inches  long,  and  are  commonly  from 
^Sktsan  to  thirty  pair,  having  small  g^ds  inserted 
between  the  pinns;  each  wing  is  usually  fur- 
i^sbed  with  about  forty  pair  of  pinnated  or 
linear  lobes,  beset  with  short  hairs.  The  flowers 
are  hermaphrodite,  and  stand  in  close  spikes, 
wfaidi  arise  from  the  axille  of  the  leaves.  The 
seeds  are  oontuned  in  lance-shaped  pods. 

The  highly  astringent  substance  long  known 
under  the  name  of  terra  Japonica^  or  more  pro- 
perty catechuj  was  long  used  in  Europe  before  it 
was  known  how  it  was  actually  produced. 
Qusius  and  others  supposed  that  this  substance 
was  extracted  from  the  kernel  of  a  nut,  the 
produce  of  a  q>ecies  of  palm,  and  confounded 
with  the  areca  or  beetle  nut.  According  to  Mr 
Kerr,  however,  in  the  province  of  Bahar,  where 
the  catechu  u  manu&ctured,  the  price  of  the 
areca  nut  &r  exceeds  that  of  the  catechu.  But 
he  thinks  it  probable  that  where  this  nut  is  in 
great  plenty,  they  may  perhaps  join  some  of  the 
fruit  in  making  the  extract  to  answer  a  double 
purpose;  for  the  most  firequent  use  of  both  is  in 
chewing  them  together,  as  Europeans  do  tobacco; 
to  these  two  substances  they  add  a  little  shell 
lime,  and  a  leaf  called  pawo. 

The  preparation  of  catechu  is  as  follows : — 

After  felling  the  trees  the  manufiuiturer  care- 
fully cuts  off  all  the  exterior  white  part  of  the 
wood.  The  interior  coloured  wood  is  cut  into 
ddpB,  with  which  he  fills  a  narrow-mouthed, 
UB^tted,  earthen  pot,  pouring  water  upon  them 
until  he  sees  It  among  the  upper  chips.  When 
this  is  half  evaporated  by  boiling,  the  decoction 
without  straining,  is  poured  into  a  flat  earthen 
pot,  and  bdled  to  one-third  part.  This  is  set  in 
a  eotA  place  for  one  day,  and  afterwards  evapor- 
ated by  the  heat  of  the  sun,  stirring  it  several 


times  in  the  day;  when  it  is  reduced  to  a  con- 
siderable thickness  it  is  spread  upon  a  mat  or 
cloth,  which  has  previously  been  covered  witli 
the  ashes  of  cow  dung.  This  mass  is  divided 
into  square  or  quadrangular  pieces  by  a  string, 
and  completely  dried  by  turning  them  frequently 
in  the  sun,  until  they  are  fit  for  sale.  In  making 
the  extract,  the  pale  brown  wood  is  preferred, 
as  it  produces  the  finer  whitish  extract;  the 
darker  the  wood  is  the  bhicker  the  extract,  and 
of  less  value.  This  extract  b  called  cuU  by  the 
natives.  In  its  ordinary  state  it  is  a  dry,  pul- 
verulent substance,  outwardly  of  a  reddish  colour, 
internally  of  a  shining  dark  brown,  tinged  witli 
a  reddish  hue.  In  the  mouth  it  discovers  con- 
siderable astringency,  succeeded  by  a  sweetish, 
mucilaginous  taste.  It  dissolves  almost  entirely 
in  water,  leaving  only  the  impurities  with  which 
it  is  mixed,  and  which  are  of  a  sandy  or  earthy 
nature.  Of  the  pure  matter,  spirits  dissdves 
about  seven-eights  into  a  deep  red  liquor.  The 
part  undissolved  is  an  almost  insipid,  mucila- 
ginous substance. 

In  medicine  this  substance  is  employed  in  all 
cases  where  an  astringent  is  required,  especiidly 
in  relaxed  states  of  the  intestines  and  uterine 
vessels.  In  ulcerations  of  the  gums,  mouth,  or 
throat,  it  is  also  beneficial.  In  India  an  oint- 
ment is  prepared,  composed  of  four  ounces  of 
catechu,  one  ounce  of  alum,  and  half  an  ounce 
of  white  resin.  These  are  reduced  to  a  fine 
powder,  and  mixed  with  the  hand,  adding  olive 
oil  ten  ounces,  and  a  sufficient  quantity  of  water. 
To  all  sores  and  ulcers  in  warm  climates,  astrin- 
gentapplicationsofthiskindare  found  to  be  useful. 

For  internal  use,  a  simple  infusion  in  warm 
water,  with  the  addition  of  a  little  cinnamon 
powder,  is  the  best  mode  in  which  it  can  be  pre- 
pared. 

"biEZKREaNCdaphnemezereonJ,  Natural  family 
ihymeUm;  octandriOy  numogyniOy  of  Linnsns. 
The  mezereon  is  a  hardy  shrub,  and  a  native  of 
England,  though  not  very  commonly  to  be  met 
with  in  a  wild  state.  It  grows  to  the  height  of 
five  or  six  feet,  and  sends  off  several  branches. 
The  exterior  bark  is  smooth,  and  of  a  gray  colour. 
The  root  Is  of  a  fibrous  texture,  of  a  pale  colour^ 
and  covered  with  smooth,  olive-coloured  bark. 
The  leaves  are  few,  tender,  lance-shaped,  sessile, 
and  deciduous,  and  appear  at  the  termination  of 
the  branches  after  the  flowers  have  expanded. 
The  flowers  surround  the  branches  in  thick 
clusters;  they  are  sessile,  monopetalous,  tubular, 
having  the  limb  divided  into  four  oval  segments, 
conmionly  of  a  puiple  hue.  The  seed  is  con- 
tdned  in  a  round  reddish  berry.  In  England 
this  shrub  is  said  to  be  frequently  seen  near 
Andover,  in  Hampshire,  and  Laxfield,  in  Suffolk. 
It  is  a  common  plant  in  gardens  on  account  of 
the  beauty  of  its  early  blowing  flowers,  whicli 
appear  in  February  or  March. 
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This  plant  is  extremely  acrid,  especially  when 
fresh;  and  if  chewed  and  retained  in  the  mouth, 
excites  great  and  long  continued  heat  and  inflam- 
mation, particularly  of  the  throat  and  fauces.  The 
herries  also  have  the  same  effects,  and  when 
swallowed,  prove  a  powerful  eorrosiye  poison  not 
only  to  roan,  hut  to  dogs  and  other  quadrupeds, 
though  birds  feed  on  them  with  impunity.  The 
bark  and  berries  formed  into  ointments  and 
infusions,  have  long  been  used  as  external  appli- 
cations to  old  ulcers  and  long  continued  sores. 
In  France  the  bark  is  used  as  an  application 
to  the  skin,  and,  under  certain  management, 
produces  a  continued  serous  dischaige  without 
blistering,  and  is  thus  rendered  useful  in  many 
chronic  diseases  of  a  local  nature,  answering  the 
purpose  of  what  has  been  called  a  perpetual 
blister,  while  it  occasions  little  pain  or  inoon- 
renience.  The  mode  of  application  is  as  follows : 
A.  square  piece  of  the  recent  bark  about  an  inch 
long,  and  three-quarters  of  an  inch  broad,  macer- 
ated a  little  in  vinegar,  is  applied  to  the  skin, 
over  which  is  bound  a  leaf  of  ivy  or  plantain. 
This  application  is  at  first  renewed  night  and 
momii^,  till  it  cauterises  the  part  and  brings  on 
a  serous  discharge,  when  a  renewal  of  the  bark 
once  in  twenty-four  hours  b  found  sufficient  to 
continue  the  issue  for  any  length  of  time.  By 
means  of  a  piece  of  adhesive  phister,  pieces  of 
the  bark  might  thus  be  applied  behind  the  ears, 
or  at  the  back  of  the  neck,  for  diseases  of  the 
eyes,  &o. 

In  an  affection  of  the  throat  of  three  years' 
standing,  where  there  was  great  difficulty  of 
swallowing,  Dr  Withering  directed  the  mezereon 
root  to  be  chewed  frequently,  and  a  complete 
cure  was  thus  effected  in  a  month.  The  root  of 
the  mezereon  is  very  large,  and  possesses  even 
more  acridity  than  the  bark.  Slices  of  the  root 
are  frequently  chewed  in  the  mouth  for  tooth- 
ache. 

Mezereon  has  also  been  employed  in  decoction, 
either  alone  or  joined  with  sarsaparilla  in  the 
secondary  forms  of  syphilis,  and  in  the  cure  of 
schirrous  tumours. 

Arum,  or  Wakr-Robdc  (arum  maculatumj; 
nwmacidpofyandria.  This  plant  has  already  been 
alluded  to  as  yielding  a&rinaceous  substance  from 
its  roots.  In  a  recent  state  the  juice  of  this  root, 
which  is  extremely  acrimonous^  has  been  used  as 
A  medicine.  The  plant  grows  wild  in  Britain, 
and  is  in  some  respects  remarkable.  The  root 
is  perennial,  about  the  size  of  a  large  nut^  and 
sends  off  many  long  fibres.  The  leaves  are  com- 
monly three  or  four,  growing  from  each  root. 
These  are  arrow-shaped,  of  adeep  green  orpurplish 
colour,  with  numerous  veins  and  dark  spots,  llie 
flower  stalk  is  very  short ;  the  calyx  is  a  sheath  of 
one  leaf,  large,oval,  and  inclosing  the  spadlx,  which 
is  round,  club-shaped,  fleshy,  above  of  a  purple  I 
colour,  below  whitish,  standing  in  the  centre  of 


the  sheath,  and  supporting  the  parts  neoesNiy  to 
fructification.  Towards  the  base  are  several  otb] 
corpuscles  or  nectaries;  next  to  them  are  pboed 
the  anthere,  under  them  are  more  nectaries;  and 
lastly,  the  germina  with  bearded  stigmata.  Thb 
curious  flower  shows  itself  early  in  spring,  bat 
the  berries  which  follow  do  not  ripen  till  late 
in  summer,  when  they  appear  in  naked  clusten, 
of  a  bright  scarlet  colour. 

The  root,  when  recent,  contains  a  milky  fluid, 
which  is  extremely  acrimonious,  exciUog  a  pain- 
ful sensation  of  burning  heat  in  the  tongue  and 
mouth.  When  cut  in  slices  and  applied  to  the 
sldn,  it  produces  a  blister.  By  drying,  it  losei 
this  activity;  and  exposed  to  a  sufficient  heat  for 
a  short  time,  thereremains  the  starchy  sabatanoe, 
described  in  another  place. 

The  recent  root  does  not  impart  its  aerimonv 
to  spirits,  wine,  or  water;  the  juice,  howerer, 
is  reckoned  a  powerful  stimulant  and  diuretic, 
not  only  exciting  the  languid  digestlTe  oi]gans, 
but  also  the  whole  system.  By  the  ancients  it 
was  used  both  externally  and  internally,  but  has 
fiillen  into  disuse  in  modem  practice  where  fresh 
herbs  of  any  Idnd  ara  so  seldom  resorted  to. 

The  root  should  be  young,  and  slightly  dried 
in  the  shade  and  without  heat.  A  scruple  of 
this  root,  pounded,  or  made  into  an  emulsion 
with  gum  Arabic,  may  be  g^ven  once  or  twice  a 
day;  or  the  fresh  root  pounded  may  be  used 
in  the  same  way,  in  caaea  of  rheumatism. 

It  occasions  a  slight  warmth  in  the  stomach, 
and  afterwards  promotes  perq>iration,  and  hss 
firequently  been  known  to  cure  chronic  dienma- 
tism  and  severo  headaches,  arising  bom  nerroos 
debility  of  the  stomach. 

Scurvy  Grass  {eoehlearia  oficinalu);  tdra- 
tfynamiOf  iilkuloia.    This  plant  is  common  on 

aoo. 


ScnrrjOraii* 
our  sea  shores,  as  also  in  mountainous  situatioos 
in  Britain.  It  is  a  perennial;  the  stems  are 
about  a  span  high;  the  radical  leayesare  beart- 
shaped,  those  of  the  stem  ovate  and  deeply  ser- 
rated. The  flowers  are  cruciform  and  terminate 
the  branches  in  thick  clusters.  It  ^  *" 
unpleasant  smell,  and  a  warm  acrid  bitter  taste. 
As  a  medicine,  it  is  i^)erient,  diuretic,  and  gene- 
rally stimuUiting.    The  fresh  plsnt,  eaten  ai « 
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ttlad,  is  found  to  be  one  of  the  best  cures  for 
acurvy,  brought  on  by  long  sea  voyages  and  a 
diet  of  salted  provisions.  This  disease  has, 
however,  in  a  great  measure  been  obviated  in 
modeom  times  by  a  supply  of  citric  acid  or 
lemon  juice  on  board  of  ship;  and  in  domestic 
diet  great  and  important  improvements  have 
taken  place  by  the  continued  supply  all  over 
the  year  of  fresh  provisions,  and  abundance  of 
vegetables. 

AasAKBTiDA  (ferula  aua/cetida).  Natural 
fiunily,  umbelUferm;  perUandria,  digynia^  of 
Lumsos.  The  well  known  gum  aasafoetida  is 
the  juice  of  several  species  of  a  plant  which  in 
its  general  appearance  and  habits  resembles 
iiemlock.  Dr  Hope  was  the  first  who  introduced 
this  plant  into  Europe;  and  in  1784,  a  fine  speci- 
men grew  in  the  botanic  garden  of  Edinbuigh. 
The  plant  is  a  native  of  Persia;  the  root  is  per- 
ennial, tapering,  and  grows  to  the  size  of  a  man's 
arm;  it  is  covered  with  a  dark  coloured  bark, 
with  many  stiff  fibres  on  the  upper  part.  The 
internal  white  fleshy  substance  abounds  with  a 
thick  milky  juice,  which  has  a  strong  fetid  smell 
resembling  garlic  The  stalk  is  round,  smooth, 
striated  from  six  to  eight  feet  m  height,  and  six 
OfT  seven  inches  in  circumference;  The  leaves  are 
radical,  six  or  seven  in  number,  and  nearly  two 
feet  in  length,  bipinnated,  of  a  deep  green  colour 
and  fetid  smelL  The  flowers  form  an  umbel, 
and  produce  oval  aeeds.  The  phmt  varies  much 
aeoording  to  the  nature  of  the  soil  in  which  it 
grows,  not  only  in  the  shape  of  the  leaves  but  in 
the  intensity  of  the  odour  of  the  juice.  Some- 
times this  is  so  slight^  that  goate  feed  on  the 
plant. 

Assaftetida  is  collected  from  plants  grow- 
ing in  the  mountainous  provinces  of  Chorassan 
and  Loar  in  Persia.  At  the  season  of  the  year 
when  the  leaves  begin  to  decay,  the  oldest  plants 
are  selected.  First,  the  firm  earth  which  encom- 
passes the  root  is  rendered  light  by  digging, 
and  part  of  it  is  cleared  away  so  as  to  leave  a 
portion  of  the  upper  part  of  the  root  above  the 
gronnd ;  the  leaves  and  stalk  are  then  twisted 
off  and  used  with  other  vegetables  for  a  cover- 
ing, to  screen  the  root  from  the  sun;  and  upon 
this  covering  a  stone  is  placed,  to  keep  the  whole 
from  being  blown  away.  In  thb  state  the  root  is 
left  for  forty  days,  after  which  the  covering  is 
removed,  and  the  top  of  the  root  is  cut  off  trans- 
versely. It  is  then  shaded  from  the  sun  for 
forty-eight  hours  more,  which  is  thought  a  suffi- 
cient time  for  the  juice  to  exude  upon  the  cut 
snrfiice  of  the  root.  The  juice  is  then  scraped 
off,  and  exposed  to  the  sun  to  harden.  A  second 
transverse  section  of  the  root  is  again  made,  but 
no  thicker  than  is  necessary  to  remove  the 
remaining  superficial  concretions  which  would 
otherwise  obstruct  the  fiurther  efiusion  of  firesh 
Slice*    It  is  a  second  time  shaded  for  forty-eight 


hours,  and  the  juice  scraped  off  as  before.  This 
process  is  repeated  eight  times  on  each  root;  after 
every  third  collection;  ten  days  of  an  interval  is 
allowed  to  elapse,  in  order  to  give  the  root  suffi- 
cient time  to  secrete  the  juice.  Thus  frx>m  the 
first  incision  to  the  last,  a  period  of  five  or  six 
weeks  is  roquired;  after  this  the  root  is  abandoned, 
and  it  soon  perishes.  The  whole  of  this  pro- 
cess is  conducted  by  the  peasants  who  live  in 
the  neighbourhood  of  the  mountains  whero  the 
plants  grow,  and  as  they  collect  the  juice  from 
a  number  of  roots  at  the  same  time,  and  expose 
it  in  one  conmion  place  to  harden,  the  sun  soon 
gives  it  that  consLstence  and  appearance  in  which 
it  is  imported  into  Europe.  Assafcetida  has  a 
bitter,  acrid,  pungent  taste,  and  a  powerful  and 
peculiar  fetid  smell,  the  strength  of  which  is  the 
surest  test  of  its  genuineness.  As  this  odour  is 
very  volatile,  the  gum  loses  much  of  its  strength 
by  keeping,  and  when  recent  the  odour  is  much 
mora  powerful  than  after  its  transportation  to 
Europe.  It  comes  to  us  in  laige  irregular  masses, 
of  a  heterogeneous  appearance,  composed  of 
various  little  lumps,  or  grains  of  a  white 
brown,  reddish,  and  violet  colour.  The  best 
masses  aro  those  which  are  dear,  reddish,  and 
variegated  with  whitish  tears.  It  is  a  gum  resin, 
the  smell  and  taste  residing  in  the  latter,  which 
is  readily  dissolved  in  spirits,  and  to  a  consider- 
able extent  in  water. 

In  medicine  it  \&  of  very  general  use  as  a 
stimulant  and  antispasmodic  in  nervous  affec- 
tions; especially  nervous  affections  of  the 
stomach,  combined  with  hysterical  disease, 
flatulence,  and  colic  pains.  It  is  given  in  tinc- 
turo,  or  emulsion,  or  in  pills  combined  with 
aloes  or  colocjmth.  In  some  countries  it  is 
used  as  a  condiment  in  food,  in  a  similar  way  as 
garlic,  which  it  in  many  respects  resembles. 

Inula  or  Elbcampanb  (invla  heleniumj. 
Natural  family,  eamponUe;  syngenena  polygamia^ 

SOI. 


KlaoMspaue. 

of  Linnseus.  This  plant  is  a  native  of  England, 
and  grows  in  moist  meadows ;  it  is  also  not  unfre- 
quently  met  with  in  the  cottage  garden.  The  root 
is  perennial,  huge,  thick,  branched,  externally 
brown  and  of  a  whitish  grey  within.  The  stalk  is 
upright^  strong,  round,  striated,  hairy,  and  about 
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four  feet  in  height.  The  leaves  are  large,  ovate, 
serrated,  crowded  with  a  net- work  of  veins,  with 
a  strong  fleshy  mid-rib.  The  flower  is  very 
large  and  yellow.  Thb  plant  is  described  as 
medicinal  by  Dioscorides  and  Pliny.  The  root 
is  the  part  used;  when  dried  and  kept  for  some 
time  it  has  a  pleasant  odour,  like  that  of  orris 
root.  Its  taste  is  aromatic,  bitter,  and  pungent. 
It  yields  these  qualities  to  spirits  more  readily 
than  to  water.  Its  virtues  were  much  extolled 
by  the  older  physicians ;  but  it  has  not  been 
found  so  deserving  of  praise  in  modem  practice. 
Indeed,  it  is  now  fallen  entirely  into  disuse.  Its 
action,  however,  is  similar  to  that  of  the  other 
stimulating  and  aromatic  bitters,  and  it  is  used 
in  similar  complaints;  as  in  cases  of  weak 
digestion,  hysterical  and  nervous  complaints. 
One  dram  of  the  root  in  infusion,  and  from  two 
to  four  drams  in  decoction,  is  said  to  be  the  dose 
usuaUy  given. 

Florentine  Orris  Root  Ciris  florentina); 
triandria,fnonoffynia.  This  iris  is  a  native  of 
Italy,  and  flowers  in  June.  It  was  cultivated  in 
England,  by  Gerard,  in  1690 ;  and  is  now  gene- 
rally reared  by  florists  as  an  ornament  in  the  gar- 
den. The  roots  of  those  plants  produced  in  this 
country,  have  not,  however,  the  odour,  or  other 
qualities  of  those  of  warmer  climates.  The  orris 
root  of  our  shops  is  imported  from  Leghorn. 
The  root  in  its  recent  state  is  extremely  acrid ; 
and  when  chewed  excites  a  pungent  heat  in  the 
mouth,  which  continues  several  hours.  On 
drying  this  acrimony  is  almost  wholly  lost,  the 
taste  is  slightly  bitter,  and  the  smell  agreeable, 
resembling  that  of  violets.  On  distillation  it 
does  not  yield  an  essential  oil;  but  the  flavour  is 
communicated  to  spirituous  tinctures.  The 
fresh  root  is  a  powerful  purgative  and  emetic, 
and  a  dram  of  the  juice  for  a  dose  has  been 
employed  in  the  cure  of  dropsies.  The  dry  root 
is  only  used  as  an  agreeable  periiime,  and  is  the 
ingredient  which  gives  the  peculiar  flavour  to 
artificial  brandies  made  in  thb  country. 

Fenhorbbk.  Natural  family,  papilionacecB; 
diadelphia,  decandriay  of  Linnsus.    This  is  an 
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annual  plant,  with  an  erect  hairy  stem  about  two 
%et  high;  the  leaves  are  oblong,  obtuse,  and 


slightly  serrated,  and  of  a  disagreeable  smelL 
The  flowersare  whiteand  appear  in  pairs;  they  are 
succeeded  by  a  long  compressed  pointed  podoon- 
taining  numerous  seeds  of  a  round  yellow  colour. 
These  seeds  have  a  strong  disagreeable  smell,  and 
an  unctuous  farinaceous  taste,  accompanied  with 
a  slight  bitterness.  These  seeds  are  not  now 
given  as  medicine  intemaUy,  and  are  only  rarely 
used  as  fomentations  and  cataplasms  in  indolent 
swellings^  rheumatism,  and  ulcers,  and  some- 
times in  glysters.  Formerly  they  were  held 
in  more  esteem  by  medical  men  than  they  are 
now. 

Valerian    (Valeriana   officiwdis).    Natural 
fiunily  valerianeoi;  triandria,  monogynia  of  lin- 
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nsus.  This  is  a  common  plant  about  hedges 
and  woods  in  Britmn.  The  root  is  perennial, 
consisting  of  a  number  of  simple  fibres  which 
unite  at  their  origin;  the  stalk  is  upright, 
smooth,  channelled,  round,  branched,  and  rises 
from  three  to  four  feet  in  height.  The  leares 
in  the  stem  are  placed  in  pairs  upon  short  broad 
sheaths,  they  are  oompoaed  of  several  lanoe- 
shaped,  partially  dentated  pinns  with  an  odd 
one  at  the  end,  which  is  the  largest.  The  radical 
leaves  are  much  larger.  The  flowers  arOi  small, 
of  a  white  or  purplish  colour,  and  terminate  thf 
stem  in  large  branches.  The  flowers  appear  in 
June. 

The  narrow-leaved  variety  of  this  species, 
which  does  not  exceed  two  feet  in  height,  and 
grows  on  dry  heaths,  and  elevated  pastures,  is 
in  more  repute  than  the  other.  Its  roots  mam- 
fest  stronger  sendble  qualities^  and  consequently 
possess  more  active  medicinal  powers.  Their 
odour  is  strong  and  peculiarly  heavy,  with  a 
mixture  of  both  aromatic  and  fetid  qualities. 
The  taste  is  warm,  bitter,  unpleasant,  and  slightly 
acrid. 

Valerian  is  supposed  to  be  the  phu  (expressive 
of  ita  abominable  smell)  of  Dioscorides  and 
Galen,  by  whom  it  \b  extolled  as  an  aromatic 
and  diuretic.  It  was  afterwards  found  to  be 
useful  in  certain  kinds  of  epilepsy  arising  from 
nervous  irregularity;  and,  indeed,  is  ^^^ 
employed  in  many  nervous  affections  ansing 
from  debility  and  irregular  nervous  action,  or 
hysterical  afiections  and  convulnons. 
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A  tea-^KKmfal  of  tlw  powdered  root,  with  a 
little  cinnamon  or  mace,  may  be  given  twice  or 
thric«>  a  day.  It  also  yields  its  virtues  to  spirit 
of  wine  and  water^  and  a  tea-spoonful  or  two  of 
the  tincture  is  also  a  common  dose. 

Cats  are  particularly  fond  of  the  odour  of  this 
root,  and  deem  to  be  fascinated,  as  it  were,  when 
it  is  presented  to  them.  It  is  said  also  that  rats 
are  equally  attracted  by  its  odour,  and  that  rat- 
catchers employ  it  as  a  means  of  snaring  these 
animals.  This  liking  probably  depends  upon 
some  sexual  analogy  of  smell  which  the  root 
presents  to  them. 

Several  of  the  species  of  this  family  of  plants 
are  cultivated  as  ornaments  to  the  garden 
borders. 

SASSAT&ABflaurus  sassafras  J,  Natural  family 
lamridue;  enneandrioy  monogynia^  of  Linnsus. 
This  plant  resembles  the  laurel,  to  which  family 
it  belongs.  It  attains  the  height  of  twenty-five 
feet,  and  is  above  a  foot  in  diameter,  but  in 
general  it  is  of  much  less  growth,  and  is  divided 
towards  the  top  into  several  crooked  branches. 
The  bark  of  the  young  shoots  is  smooth  and 
green ;  of  the  old  trunks  it  is  rough  and  furrowed, 
and  of  a  light  ash  colour.  The  leaves  vary ;  some 
being  oval,  others  divided  into  three  lobes;  they 
are  of  a  psde  green,  downy  on  the  under  side,  and 
placed  alternately  in  long  footstalks.  The  flowers 
are  produced  in  pendent  spikes  or  panicles,  which 
spnng  from  the  extremities  of  the  shoots  of  the 
preceding  year.  They  appear  in  May  and  June, 
and  are  generally  male  and  female  upon  dif- 
ferent trees;  the  fruit  is  a  berry  Uke  that  of 
the  cinnamon. 

This  tree  is  a  native  of  North  America,  and 
appears  to  have  been  cultivated  in  England 
sometime  before  the  year  1633;  for  in  Johnston's 
edition  of  Gerard  he  says,  ^I  have  given  the 
figure  of  a  branch  taken  from  a  little  sassafras 
tree  which  grew  in  the  garden  of  Mr  Welmot 
at  Bon.''  It  b  said  that  this  tree  was  first  dis- 
eovered  by  the  Spaniards  when  they  took  pos- 
seerion  of  Florida,  and  the  first  import  of  the  wood 
into  Spain  was  about  the  year  1660,  when  it 
acqaired  great  reputation  for  curing  various  dis- 
eases. It  is  now  usually  imported  here  in  long 
straight  pieces,  very  light,  of  a  spongy  texture, 
and  covered  with  a  rough  fungous  bark.  It  has 
a  firagrant  smell,  and  a  sweetish,  aromatic, 
subaeid  taste.  The  root,  wood,  and  bark  agree 
in  their  medicinal  qualities,  but  the  bark  has 
most  firagrance,  and  is  thought  to  be  more  power- 
ful than  the  wood.  Distilled  with  spirits,  a  fra- 
grant essential  oil  of  a  penetrating  nature  is  pro- 
cored,  and  so  heavy  as  to  sink  in  water.  It 
yields  its  principles  less  completely  to  water, 
though  a  decoction  of  the  wood  b  that  frequently 
ordered.  Itseflfeots  on  the  system  seem  to  be 
■lightly  stimulant  and  sudorific,  promoting  the 
general  secretions,  but  not  showing  much  activity. 


Indeed  it  is  now  seldom  used,  except  conjoined 
with  other  more  active  medicines  in  rheumatism, 
gout,  and  affections  of  the  skin.  A  tincture  is 
made  by  dissolving  the  bark  and  wood  in  recti- 
fied spirits,  and  in  this  way  the  whole  properties 
of  the  plant  are  best  obtained. 

Sarsaparilla  (smilax  sarsaparilla).  Natural 
fiunily  sermentacece ;  dtasday  hexandria,  of  Lin- 
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nsus.  This  plant  is  a  native  of  America, 
although  another  species,  *.  asperay  very  similar 
in  all  respects,  is  common  in  the  south  of 
Europe. 

The  root  is  perennial,  divided  into  several 
branches  which  are  somewhat  thicker  than  a 
goose  quill,  straight,  externally  brown,  internally 
white,  and  three  or  four  feet  in  length.  The 
stalks  are  shrubby,  long,  trailing,  and  beset  with 
spines.  The  leaves  are  oval  and  pointed.  The 
flowers  are  male  and  female,  on  different  plants. 
The  calyx  of  both  flowers  is  bell-shaped  and  six 
lobed.  The  fruit  is  a  round,  three-celled  berry, 
containing  two  seeds.  The  root,  which  is  the 
medicinal^^art,  has  a  &rinaceous,  somewhat  bit- 
terish taste,  and  no  smell.  To  water  it  communi- 
cates a  reddish  brown,  to  rectified  spirits  a 
yellowish  red  tincture,  but  imparts  no  taste  to 
either.  This  root  was  introduced  into  Spain 
nearly  three  centuries  ago,  as  an  undoubted  cure 
for  syphilis  and  other  diseases,  as  rheumatism 
and  scrofula,  and  affections  of  the  skin.  Like 
many  other  remedies,  however,  its  virtues  in 
time  came  to  be  disputed,  and  it  was  for  a  time 
laid  aside.  Physicians  are  not  even  agreed  m 
the  present  day  about  its  effects,  some  assert- 
ing that  its  powers  are  considerable  as  an  altera- 
tive and  restorer  of  the  system,  especially  after 
mercury  has  been  administered,  others  holding 
it  as  entirely  inert.  The  common  mode  in 
wliich  the  roots  are  used  is  as  a  decoction  in 
water,  either  alone  or  joined  with  sassafras  and 
guiacum. 

GuiACUM  CG,  officinalis)  ;  decandria^  monogy- 
nia  of  Linnieus.  This  tree  is  a  native  of  South 
America,  and  the  West  Indian  ishmds.  It  grows 
to  the  height  of  forty  feet,  and  four  to  five  feet 
in  circumference  sending  off  several  large  sub- 
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dividing  knotty  branches.    The  bark  is  dark 
gray,  variegated  with  green  or  purplish  spots  on 
the  trunk,  but  those  of  the  branches  are  ash 
coloured.  The  roots  are  thick  and  large,  and  thick 
in  proportion  to  the  size  of  the  tree,  and  run  deep 
into  the  ground  in  a  perpendicular  direction. 
The  leaves  are  pinnated,  consisting  of  two,  three, 
or  four  pdrs  of  pinnc.   The  flowers  grow  in  clus- 
terSfthe  calyx  bfive-petalled,and  of  a  blue  colour. 
The  wood,  gum,  bark,  fruit,  and  flowers, 
are    all    said   to   possess   medicinal    qualities. 
The  wood  is  brought  to  Britain  from  Jamaica 
in  large  pieces  of  four  or  five  hundred  weight 
each;  and  from  its  hardness  and  beauty  is  in 
great  demand  for  various  arUdes  of  turnery  ware; 
it  is  extremely  compact,  and  so  heavy  as  to  sink 
in  water.    The  outer  part  is  of  a  pale  yellow 
colour,  the  heart  of  a  dark  blackish  brown,  with 
a  greater  or  less  admixture  of  green.    It  has  little 
smell  except  when  heated,  or  when  it  is  being 
rasped  down,  when  it  yields  a  slight  aromatic 
odour.    When    chewed   it   discovers  a  slight 
acrimony.    Its  pungency  resides  in  a  resinous 
matter  which  dissolves  readily  in  rectified  spirit, 
and  partially  in  boiling  water.    This  gum  or 
gummy  resin  is  obtained  by  wounding  the  bark 
in  different  parts  of  the  tree,  which  is  termed 
jagging.    The  gum  flows  gradually,  but  plenti- 
frdly  from  those  wounds,  and  hardens  in  the 
sun,  when  it  is  scraped  off  and  packed  in  small 
k^  for  exportation.    This  resin  is  of  a  friable 
texture,  of  a  deep  greenish  colour,  and  sometimes 
of  a   reddbh   hue.     It  has  a  pungent  acrid 
taste,  but  little  or  no  smell  unless  when  heated. 
This  tree  yields  a  spontaneous  exudation  from 
the  bark,  which  is  called    the    native    gum, 
and  is  brought  to  this  country  in  small  irr^ular 
pieces,  of  a  bright  semi-pellucid  appearance,  and 
differs   from    the  other  gum  in  being  much 
purer.    The  bark  contains  less  resinous  matter 
;  ban  the  wood,  and  is  consequently  a  less  power- 
ful medicine,  though  in  a  recent  state  it  is 
strongly  purgative.    The  fruit  is  said  to  be 
purgative  also,  and  in  medicinal  qualities  fiur 
excels  the  bark.    The  flowers  are  laxative,  and 
in  Jamaica  are  commonly  given  to  children  in 
the    form    of   a  S3rrup,  which  in  appearance 
resembles  that  of  syrup  of  violets.    But  the 
wood  and  resin  alone  are  employed  in  Europe. 
Guiacum,  like  the  resins  and  balsams,  is  a  stim- 
ulant of  a  very  diffusible  nature  in  the  human 
system,  and  affects  the  skin,  urinary  oi^gans,  and 
intestines  very  readily.    Hence  perhaps  its  use 
in  rheumatism  and  similar  affections,  and  also 
in  diseases  of  the  skin.    It  is  used  in  decoction 
along  with  the  other  woods  just  described,  as 
also  in  tincture  when  its  active  parts  are  most 
perfectly  preserved.      The  only  objection  b  the 
amount  of  spirits  which  is  combined  in  the 
tincture,  and  this  in  many  cases  may  be  a 
serious  objection. 


Snakk  boot,  Birth  Wobt  (oriMMkia  tar- 
pentariaj  ^ynandria,  hexandria^  of  Linneua, 
This  plant  is  a  native  of  Virginia,  North  America, 
whei«  there  are  several  species  nearly  sDied. 
There  are  also  several  European  species.  The  root 
is  perennial,  and  composed  of  a  number  of  small 
fibres  proceeding  from  a  common  trunk,  exter- 
nally brown,  and  internally  whitish.  The  stwns 
are  slender,  round,  crooked,  jointed,  and  eight  to 
ten  inches  high.  The  leaves  are  heart-shapc^i, 
entire,  pointed,  and  stand  upon  long  footst^ks. 
The  flowers  are  monopetallous,  solitary,  an  i 
of  a  purple  colour ;  the  corolla  is  tubular  and 
twbted.  The  root  is  the  medicinal  part  It 
has  an  aromatic  smell,  approaching  to  that  of 
valerian,  but  more  agreeable,  and  a  warm,  bit- 
terish, pungent  taste,  which  is  not  easily  con- 
cealed by  other  mixtures.  It  imparts  its  actire 
matter  both  to  water  and  spirits,  and  yielda,  by 
distillation,  an  essential  oiL 

Thb  root  was  first  extolled  as  a  cure  for  the 
bite  of  the  rattle  snake,  and  othar  seipents,  and 
hence  its  name.  It  was  also  said  that  the  snake 
charmers  used  the  juice  of  this  root  to  stupify 
the  snakes  as  preparatory  to  taming  them.  It  is, 
however,  extremdy  donbtfrd  whether  it  possesses 
either  the  power  of  charming  snakes  or  cnring 
their  bites.  Equally  apocryphal  are  its  reporteii 
cures  of  malignant  fevers ;  and  modem  physi- 
cians are  contented  to  employ  it  as  a  tonic,  and 
aromatic  stimulant. 

The  powdered  root  is  given  to  the  extent  of 
ten  or  thirty  grains^  and  in  tincture  one  or  two 
tea-spoonfuls.  Its  employment^  however,  is 
now  much  less  practised  than  formerly. 

The  long  rooied  Birth  fVort  (a,  Umga)  and 
other  two  species^  the  round  and  slender,  are 
European  plants^  whose  roots  possess  similai 
properties  to  the  American  snake  root.  These 
were  employed  by  the  ancient  physicians,  and 
by  them  esteemed  in  affections  of  the  utenu. 

The  celebrated  Portland  powder  for  the  cure 
of  gout  contamed  the  roots  of  aristolochia,  along 
with  gentian,  centaury,  and  some  other  hitters; 
a  dram  of  this  mixture  was  directed  to  be  taken 
every  morning  for  three  months,  and  in  gradnally 
diminished  doses  afterwards  for  a  year  or  more. 
This  powder  had  in  many  cases  the  effect  of 
warding  off  attacks  of  gout,  but  its  long  con- 
tinued use  injured  the  stomach  and  nerroos 
system,  and  brought  on  premature  decay  and 
death. 

The  Rosb  (rosa  canina,  r.  caUiJb^  r,  ^- 
licaj.  Icosandrioy  pofygynia^  of  Lmnseus.  The 
hip  or  dog  rose,  is  the  common  wild  species  fiom 
which  the  garden  roses  are  produced.  It  is « 
shrub  rising  to  six  or  ten  feet  in  height,  with 
smooth  bark,  beset  with  alternate,  hoobd 
prickles.  The  flowers  are  large,  and  compowd 
of  five  flesh-coloured,  or  white  petals.  The 
capsule  containing  the  seeds  or  hip,  is  w  ^ 
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sabacid^  pleasant  flavour,  and  U  formed  with 
sugar  into  a  preserve. 

Two  varieties,  the  hundred-leaved,  and  red  or 
common  rose,  are  used  in  medicine.  The  hnn- 
dred-leaved  is  so  called  from  the  number  of  its 
petals,  vrhich  are  of  a  pale  red  or  flesh  colour. 
The  red  rose  has  larger  and  finer  petals,  and  is 
of  a  deep  crimson  colour.  The  leaves  of  the 
latter  are  generally  collected  and  dried,  and  are 
tiaed  for  making  the  infusion  of  roses;  they  are 
more  astringent  than  the  former,  but  have  less 
odour.  An  essential  oil  is  obtained  from  the 
distillation  of  rose  leaves,  which  possesses  all 
the  concentrated  and  delightful  odour  of  the 
rose.  It  is  well  known  under  the  name  of  attar, 
or  oil  of  roses.  It  is  chiefly  made  in  India, 
where  the  rose  grows  in  abundance. 

To  produce  this  oil,  forty  pounds  of  the  rose 
flowers^  with  their  calyces,  are  put  into  a  rude 
stin  with  sixty  pounds  of  water.  The  mass 
being  well  mixed,  a  gentle  fire  is  put  under  the 
8tiD;  and  when  fumes  begin  to  rise,  the  cap  and 
pipe  are  properiy  fixed  and  luted.  When  the 
impregnated  water  begins  to  come  over,  the  fire 
is  lessened  by  gentle  degrees,  and  the  distillation 
boontinued  until  thirty  pounds  of  water  are  come 
over,  which  generally  takes  place  in  about  four 
or  five  hoars.  This  water  b  to  be  poured  upon 
hrty  pounds  of  fresh  roees,  and  thence  are  to  be 
drawn  from  fifteen  to  twenty  pounds  of  dbtilled 
water  by  the  same  process  as  before.  It  b  then 
poured  into  pans  of  earthen  ware,  or  of  tinned 
metal,  and  left  exposed  to  the  fresh  air  for  a 
night;  the  attar  or  essence  will  be  found  in  the 
morning  congealed,  and  s¥dmming  on  the  top  of 
the  water.  It  b  then  skimmed  ofi;  carefully 
freed  fixmi  any  remaining  drops  of  water,  and 
then  pni  into  bottles  for  sale. 

A  conserve  with  honey  or  sugar  is  made  of 
the  fresh  petals  of  the  hundred-leaved  rose,  which 
M  found  a  mild  and  pleasant  laxative,  and  may 
aho  be  employed  in  making  infusion  of  roses, 
by  pouring  on  an  ounce  of  the  conserve  one 
pound  of  water.  The  addition  of  a  few  drops 
of  diluted  sulphuric  acid,  heightens  the  colour 
sad  improves  the  astringent  efiect  of  this  infu- 
sion. It  may  be  used  internally  in  spitting  of 
blood,  or  as  a  gargle  in  affections  of  the  throat. 


CHAP.  XLIX. 

TBS  ALOK,  SCAMXONT,  JALAP,  00L007MTH,  &C, 

In  the  preceding  chapter  we  have  described 
those  plants  which  are  possessed  of  a  bitter  and 
asliii^nt  principle^  joined  sometimes  with 
SB  aromatic  flavour.  We  now  proceed  to  con- 
sider those  plants  whose  juices  have  an  action 
on  the  stomach  and  intestinal  canal,  called  pur- 


gative ;  in  other  words,  which  have  a  peculiar 
stimulating  property  on  those  organs,  by  which 
their  natural  or  peristaltic  motion  is  increased, 
as  also  the  secretions  from  their  surface. 

Thb  Alob  (aloe  eocotrinaj.    Natm-al  fimiily 
hemeroealledea ;  heMmdriay  monoffyniay  of  Lin- 
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Aloei. 

nceus.  Of  this  genus  there  are  al  least  160  spe- 
cies and  varieties.  The  greater  part  of  which 
are  natives  of  Africa,  and  a  few  of  the  East  and 
West  Indies. 

There  are  several  species  or  varieties  supposed 
to  yield  the  gum  aloes,  and  known  in  commerce, 
namely,  a.  Socotrina  (from  Soootra),  vulgaria 
(Barbadoes),  spieata  (Cape),  Indica,  two  or  three 
varieties.  About  120  to  130  tons  of  aloes  are 
annually  imported. 

The  root  of  the  socotrine  aloe  b  perennial, 
strong,  and  fibrous;  the  flower  stems  rise  three 
or  four  feet  in  height,  and  are  smooth,  of  a 
shining  green  colour,  and  towards  the  top  beset 
with  bracteal  scales.  The  leaves  are  numerous, 
and  proceed  from  the  upper  part  of  the  root; 
they  are  narrow,  tapering,  thick  or  fleshy,  suc- 
culenty  smooth,  shining,  and  beset  at  the  edges 
with  spiney  teeth.  The  flowers  are  produced 
in  terminal  spikes;  there  b  no  calyx;  the  corolla 
b  tubular,  divided  into  six  narrow  segments  at 
the  mouth,  and  of  a  striped  purplish  colour. 
The  capsule  contains  numerous  angular  seeds. 
It  b  a  native  of  the  Cape  of  Good  Hope,  and 
the  island  of  Socotra.  It  flowers  most  part  of 
the  year,  and  must  not  be  confounded  with 
another  plant,  the  American  aloe  C agave  Ameri- 
cana J^  which  b  remarkable  for  the  long  interval 
between  the  periods  of  its  inflorescence. 

A  tract  of  mountains  about  fifty  miles  from  the 
Cape  of  Good  Hope,  is  wholly  covered  with  the 
aloe  plant,  which  renders  the  planting  of  them 
there  unnecessary;  but  in  Jamaica  and  Barbadoes 
they  are  carefully  cultivated.  To  the  former  ol 
these  blands  they  were  first  brought  from  Ber- 
muda, and  gradually  propagated  themselves. 
They  requii-e  two  or  three  years  standing  before 
they  yield  their  juice  in  perfection,  to  procure 
which,  the  labourers  go  into  the  field  with  tubs 
and  knives,  and  cut  ofiP  the  lai^g^est  and  most 


ay 


Digitized  by 


Google 


538 


HISTORY  OP  THE  VEGETABLE  KINGDOM. 


Bucculent  leayes  dose  to  the  stalk;  these  are 
immediately  put  into  the  tabs  and  disposed  one 
by  the  nde  of  another  in  an  upright  position, 
that  all  the  loose  liquor  may  flow  out  at  the 
wound.     When  this  is  thought  to  be  almost 
wholly  discharged,  the  leaves  are  taken  out  one 
by  one,  passed  through  the  hand  to  clear  ofiP  any 
part  of  the  juice  that  may  yet  adhere  or  stick  in 
the  less  open  veins;  and  the  drained  liquor  is  put 
into  shallow  fiat-bottomed  vessels,  and  dried 
gradually  in  the  sun  until  it  acquires  a  proper 
consistence.    What  is  obtained  in  thb  manner 
is  generally  called  ioootrine  alces^  and  is  the 
clearest  and  most  transparent,  as  well  as  the 
highest  in  esteem  and  value.*    The  method  of 
procuring  the  common  aloes  in  Barbadoes  is  thus 
described  by  Millington.t    After  a  quantity  of 
juice  is  drained  from  the  leaves^  it  is  carried  to 
the  boiling  house.    One,  two,  or  three  iron  or 
copper  boilers,  are  placed  on  the  fire  and  filled 
with  juice.    As  the  boiling  goes  on  and  the  fluid 
becomes  thicker  by  evaporation,  it  is  ladled  for- 
ward from  boiler  to  boiler;  and  fresh  juice  is 
added  to  the  first  boiler  as  it  is  gradually  emptied. 
When  the  juice  in  the  third  boiler,  which  is  the 
smallest,  has  arrived  at  a  proper  degree  of  con- 
sistency, it  is  ladled  out  into  gourds;  and  this  is 
known  by  dipping  in  a  small  piece  of  wood, 
allowing  the  matter  to  cool,  and  then  observing 
whether  the  resin  cuts  freely,  or  comes  away  in 
thin  flakes  from  the  stick.    A  little  lime  water 
is  used  by  some  aloe  boilers  during  the  process, 
when  the  ebullition  is  too  great.    The  sun-dried 
resin,  which  is  a  tedious  process,  is  seldom  made 
in  Barbadoes.     Dr  Wright  gives  a  somewhat 
different  account  of  the  manufi^cture  of  aloes. 
According  to  him  the  plant  b  pulled  up  by  the 
roots,  and  carefully  cleansed  from  earth  or  other 
impurities.    It  is  then  sliced  and  cut  in  pieces, 
and  put  into  small  hand  baskets  or  nets;  these 
are  put  into  large  iron  boilers  with  water,  and 
boiled  for  ten  mhmtes,  when  they  are  taken  out 
and  fresh  parcels  supplied,  till  the  fluid  becomes 
strong  and  black.    At  this  period  the  liquor  is 
thrown  through  a  strainer  into  a  deep  vat,  nar- 
row at  bottom,  and  left  till  It  cools,  and  deposits 
its  feculent  parts.    Next  day  the  clear  liquor  is 
drawn  off  by  a  cock,  and  again  committed  to  the 
large  iron  vessel.    At  first  it  is  boiled  briskly, 
but  towards  the  end  the  evaporation  is  slow,  and 
requires  constantly  stirring  to  prevent  burning. 
When  it  becomes  of  the  consistence  of  honey, 
it  is  poured  into  gourds  or  calabashes  for  sale. 

The  socotrine  aloe  was  formerly  procured 
from  the  island  Socotra,  or  Zocotra,  at  the 
mouth  of  the  red  sea.  It  comes  wrapt  in  skins, 
and  is  of  a  bright  glossy  surface,  in  the  lump,  of 
a  yellowish  red  colour,  with  a  tinge  of  purple; 
when  reduced  into  powder  it  is  a  golden  yellow. 

*  BioTni's  Jamaica.        f  Hist  of  Barbadoes. 


Its'  consistency  alters  with  heat  and  cold.  Iti 
bitter  taste  is  accompanied  by  an  aromaUcflaYour, 
but  not  sufficient  to  prevent  its  being  disagree- 
able. The  smell  is  not  very  unpleasant,  and 
sometimes  resembles  that  of  myrrh.  The  hepatic 
aloes  are  chiefly  brought  from  Barbadoes;  the  best 
sort  m  large  gourd  shells,  the  inferior  kind  u> 
pots,  and  a  still  worse  in  casks;  it  is  of  a  darker 
colour,  and  not  so  dear  as  the  other.  It  is  gen- 
erally drier  and  more  compact,  though  some- 
times the  inferior  sort  is  soft  and  clammy.  Its 
smell  is  much  stronger,  and  more  disagreeaWe; 
the  taste  intensely  bitter  and  nauseous,  with 
little  aromatic  flavour. 

The  Horse  Aloe  is  eaaly  distinguished  frwi 
both  the  foregoing,  by  its  strong  rank  smj^. 
In  other  respects  it  resembles  the  hepatic,  and  b 
sometimes  as  dear  and  bright  as  tiic  socotnnej 
only  its  smell  is  disagreeable,  and  devoid  of  all 
aromatic  odour.  This  kind,  as  the  name  unpbes, 
is  used  chiefly  by  Farriers. 

Aloes  consists  of  a  resin  and  gummy  matter 
united.  It  readily  dissolves  in  proof  sfvr^ 
and  in  hot  water,  but  not  so  perfectly.  Tbe 
hepatic  contwns  more  pewn  and  less  gum  than 
the  socotrine,  and  on  the  gum  its  active  pnn- 
oiple  depends. 

It  is  a  universal  and  well  known  puigaUTe, 
and  forms  the  prindpal  part  of  most  apenent 
pUls.  It  is  thought  to  act  chiefly  on  the  lower 
and  larger  intestines,  and  is  not  so  ^°f^ 
given  alone  as  in  coiyunction  with  rhubarb, 
colocynth,  and  scammony.  It  will  in  many 
cases  act  in  the  quantity  of  three  or  four  gams, 
in  others,  from  twenty  to  thirty  gnuns  is  ausual 
dose.  1 

This  drug  was  known  to  the  andent8,anfl 
employed  by  Dioscorides,  Celsus,  andAvicenna, 
although  it  is  not  mentioned  by  Hippocrates. 

It  is  one  of  the  safest  and  best  warm  and 
stimulating  purgatives  to  persons  of  sedentary 
habits,  and  phlegmatic  constitutions. 

Ck)LOCTirrH  (cueumis  colocyiUkis).  Natoial 
family  cwmrUtacem;  moncoeiOy  ^3^"*^  \ 
Limweus.  This  is  one  of  the  gourd  family,  aw 
is  common  in  Turkey;  although  it  isnotwei 
ascertained  in  what  country  it  is  indigenous.  ^ 
is  an  annual  trwling  and  dimbing  plant,  m 
the  garden  cucumber.  The  leaves  are  triangular, 
obtusely  notched,  hairy,  green  on  the  upper 
surface,  and  light-coloured,  and  rough  on  tDe 
under.  The  flowers  are  smaU,  soUtaiy,  and  oi 
a  ydlow  colour.  The  firuit  b  a  round  gourd, 
about  the  size  of  an  orange,  divided  into  three 
cells,  abounding  with  a  pulpy  ^^^>^  ^\ 
taining  numerous  oval,  compressed  seeds, 
seems  to  have  been  cultivated  in  Britain  m  tne 
time  of  Tunier;  but  in  our  hot-houses  ito  frw^ 
is  rarely  devdoped.  The  spongy  medull^l*" 
of  tiie  fruit  is  tiiat  which  possesses  m^J^w' 
activity;  it  is  nauseous,  acrid,  and  intenseij 
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l»ltt».     A  decoction  of  tliis  pulp  in  water,  and 
then  evaporated^  forms  the  extract  of  oolocynth 


ao& 


Cokwyntha 

need  in  medicine.  The  pulp  is  rery  bitter ;  henoe 
the  terms  biUer  apflt^  deml*s  apple,  &c.,  by 
which  it  is  popnLiriy  known.  This  yery  power 
fal  puigatire  is  the  tolokwUhis  of  the  ancient 
Greeks,  and  the  tUhandat  of  the  Arabian  physi- 
It  was  frequently  used  by  both  in  different 
,  though  not  without  an  apprehension  of 
danger  from  the  violence  of  its  effects,  of  which 
various  instances  are  related.  In  doses  of  ten  to 
twelvegrainsyit  acts  vehemently  on  the  intestines^ 
frequently  producing  violent  gripes.  The  beat 
method  of  abating  its  violence  without  dimin- 
ishing its  purgative  effect,  is  to  triturate  it  with 
gummy,  fiuinaceous  substances,  or  oily  seeds^ 
and  form  it  into  an  emulsion. 

In  the  proportion  of  one  or  two  gndns,  it  may 
be  combined  with  aloes  or  rhubarb,  and  forms 
ft  safe  and  excellent  pill  in  all  cases  where  the 
bowels  and  constitution  are  of  an  indolent  nature. 
The  seeds  are  perfectly  bland,  and  highly  nutri- 
tious; and  in  northern  Africa  are  used  by  the 
natives  as  a  common  article  of  food. 

ScAMKONT  (c<mvclvulu89camm<mia).  Natural 
fiunUy  eonvolvulaeem:  pmUandria,  ftumogynioy  of 
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Uoncus.  This  plant  grows  in  abundance  about 
Maarash,  Antioch,  Edlib,  and  towards  Tripoli, 
in  Syria;  and  was  first  introduced  into  England 
by  Gerard,  in  1507.    The  root  is  from  three  to 


four  feet  in  length,  and  from  nine  to  twelve 
inches  in  circumference,  covered  with  bark  of  a 
light  gny  colour.  It  is  perennial,  tapering, 
branched  towards  the  bottom,  and  contains  a 
milky  juice.  The  stalks  are  numerous,  slender, 
twining,  and  spread  themselves  upon  the  ground 
or  neighbouring  trees,  to  the  extent  of  fifteen 
or  twenty  feet.  The  leaves  are  arrow-shaped, 
smooth,  of  a  bright  green  colour,  and  stand  upon 
long  footstalks.  The  flowers  are  funnel-shaped, 
yellow  plicated,  and  placed  in  pairs  upon  the 
pedicles.  The  capsule  is  multilocular,  and  con- 
tains seeds  of  a  pyramidical  shape. 

It  is  from  the  milky  juice  of  the  root  that  the 
scammony  of  medicine  is  procured,  no  other 
part  of  the  plant  possessing  any  active  qualities. 
The  mode  of  procuring  the  juice  is  as  follows : 
The  peasantry  having  cleared  away  the  earth 
from  about  the  root,  they  cut  off  the  top  in  an 
oblique  direction  about  two  inches  below  where 
the  stalks  spring  from  it.  Under  the  most 
depending  part  of  the  slope,  they  fix  a  shell  or 
some  other  convenient  receptacle,  into  which 
the  milky  juice  gradually  flows.  It  is  left  there 
about  twelve  hours,  which  time  is  sufficient  for 
drawing  off  the  whole  juice.  This,  however, 
is  in  small  quantity,  each  root  affording  but  a 
very  few  drams.  The  juice  from  the  several 
roots  is  put  together,  often  into  the  1^  of  an  old 
boot  for  want  of  some  more  proper  vessel,  where, 
in  a  little  time,  it  grows  hard,  and  forms  the 
genuine  scammony.*  It  is  a  green  reun,  gen- 
erally of  a  light,  diining  gray  colour,  and  friable 
texture.  It  is  brought  from  Aleppo  and  Smyrna; 
that  which  comes  from  the  latter  place  is  less 
valued  than  the  former,  and  is  supposed  to  be 
more  pondereus,  and  of  a  deeper  colour;  but  the 
colour  affords  no  test  of  the  goodness  of  this 
drug,  which  seems  to  depend  entirely  upon  the 
purity  of  the  concrete  juice.  The  smell  is  rather 
unpleasant,  and  the  taste  bitterish,  and  slightly 
acrid.  The  different  proportions  of  gum  and 
resin,  of  which  it  consists,  have  been  variously 
stated;  but  as  it  dissolves  entirely  in  proof  spirits, 
this  shows  that  the  two  substances  must  be  in 
nearly  equal  proportions. 

Scammony  was  well  known  to  the  Greek  and 
Arabian  physicians,  and  was  not  only  employed 
internally  as  a  puigative,  but  also  as  an  exter- 
nal remedy  for  tumours  and  diseases  of  the 
skin.  In  small  doses  of  two  or  three  grains,  it 
may  be  given  alone;  but  it  is  more  frequently 
used  combined  with  other  purgatives^  as  aloes 
and  colocynth. 

Jalap  (connohohu  jalapa).  This  is  another 
plant  of  the  genus  ipomc,  nearly  allied  to  the 
former.  It  is  a  native  of  Xalapa,  in  Mexico, 
hence  probably  its  name.  The  root  is  perennial, 
large,  heavy,  of  an  irregular  oval  form,  black 

*  Dr  RoHeL 
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colour,  and  abounding  in  a  milky  juice.    The 
stalks  are  numerous,  shrubby,  slender,  striated, 
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twisted,  and  climb  f<Mr  support  to  other  bodies, 
rising  to  twelve  feet  in  height.  The  leaves  rary 
in  form,  but  are  generally  heart-shaped;  they 
are  smooth,  of  a  bright  green  colour,  and  stand 
alternately  upon  loi^  footstalks.  The  flowei-s 
are  laige,  bell-shaped,  entire,  and  plicated,  of  a 
reddish  colour  externally,  but  a  purple  within. 
The  flowers  appear  in  August  and  September. 
It  is  said  that  the  root  of  Jalap  was  first  brought 
to  Europe  about  the  year  1610.  It  is  now  one 
of  the  most  common  puigatives.  The  root  has 
little  smell  or  taste,  but  imparts  a  slight  degree 
i>f  pungency  in  the  mouth.  Its  medicinal  activity 
resides  in  Uie  resinous  matter  of  the  root.  It  is 
found  to  be  a  safe  and  efficacious  purgative,  when 
given  in  doses  of  tw^ity  to  thirty  grains  of  the 
powdered  root.  The  root  requires  to  be  well 
I>ounded,  so  as  to  separate  the  a^sineus  particles, 
and  for  tiiis  purpose  crystals  of  tartrate  of  potass 
are  often  added. 

It  may  also  be  dissolved  in  proof  spirits,  and 
administered  in  tincture,  either  alone  or  conjoined 
with  senna  or  aloes. 

Buckthorn  (rhamnus  oatharticuB.)  Natural 
family,  rhamni  ;  peiUandria,  wumoffynia,  of  Lin- 
nteus.  This  shrub  is  a  native  of  Britain,  and 
usually  is  to  be  found  in  woods  and  hedges  near 
running  streluns.  The  stem  is  covered  with 
dark  brown  bark,  and  divides  into  many  branches 
beset  with  strong  spines.  Its  height  is  seven  or 
eight  feet.  The  leaves  are  elliptical,  serrated, 
and  stand  on  short  footstalks.  The  flowers  are 
commonly  male  and  female  on  difierent  plants. 
There  is  no  corolla;  the  calyx  is  of  a  greenish 
yellow  colour,  divided  at  the  extremity  into 
four  segments.  The  fruit  is  a  round  black  berry, 
containing  four  seeds.  It  flowftrs  in  May  or 
June,  and  the  seeds  are  ripe  about  the  end  of 
September. 


The  berries,  which  are  the  medicinsl  pirt  of 
the  shrub,  contain  a  pulpy  deep  green  juice, 
which  has  a  faint  unpleasant  smell  and  a  bitter 
acrid  taste.  Twenty  of  the  fresh  berries  produce 
a  purgative  effect,  with  heat  and  thirst,  and  often 
severe  griping.  The  expressed  juice  and  powder 
of  the  dried  berries  have  also  similar  effects.  A 
syrup  is  made  of  the  expressed  juice  and  sogar. 
Though  a  powerful  purgative,  and  useM  in 
dropsies  and  obstinate  costiveness  of  habit,  it  is 
now  seldom  used  in  modem  practice,  on  accoont 
of  the  violence  of  its  effects.  The  inner  bark 
is  also  of  a  purgative  nature. 

The  juice  of  the  unripe  berries  stains  paper  of 
a  saffron  yellow.  The  juice  of  the  ripe  berries, 
mixed  with  alum,  forms  the  sap  green  of  artists. 
If  the  berries  be  allowed  to  get  over  ripe,  their 
juice  produces  a.purple  colour ;  the  bark  yields  a 
beautiful  yellow  dye. 

209. 


Srhka  (casiia  Em^iaeaJ.  Natural  ftinily, 
kffuminoiog;  decandrioy  manoffyma,  of  linnwis. 
This  plant  is  an  annual;  the  stalk  is  strong, 
smooth,  branched,  and  rises  to  the  height  of  abont 
two  feet.  The  leaves  are  alternate,  with  narrow 
pointed  stipulie  at  the  base.  Each  leaf  is  com- 
posed of  several  pairs  of  oval  or  elliptical  pointed 
nerved  sessile  pinnee,  of  a  yellowish  green  ooloor. 
The  flowers  are  yellow,  and  produced  sucoes- 
sively  in  long  axillary  spikes.  They  appear  m 
July  and  August.  The  seeds  are  contained  ffl  « 
compressed  curved  pod.  This  plant  is  a  nabje 
of  Egypt,  it  also  grows  in  some  parts  of  Arawa, 
especiaUy  about  Mocha;  but  as  Alexandria htf 
ever  been  the  great  mart  from  which  it  has  been 
exported  into  Europe,  it  has  long  been  known 
under  the  name  of  Alexandria  senna,  or  sens. 
Hassilquist  found  this  plant  growing  siHmtane- 
ously  in  Upper  %yp^    The  blunt  lesTed««i». 


S.  fuUica,  is  a  variety  of  the  sea  species, 


whkh 


by  its  cultivation  in  the  south  of  France  hasbeea 
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fooBd  to  aaBuine  this  change.  It  b  less  purga- 
tire  tlian  the  pointed  leaved  senna,  and  requires 
therefore  to  he  given  in  larger  doses.  It  was 
employed  hy  Dr  Wright  in  Jamaica,  where  it 
grows  on  the  sand  hanks  near  the  sea. 

Senna  appears  to  have  heen  cnltivated  in 
England  in  the  time  of  Parkinson,  ahout  the 
year  1640,  and  Miller  says  that  hy  keeping 
iheae  plants  in  a  hot  hed  all  the  summer,  they 
&eqnently  flowered;  hut  they  rarely  perfect  their 
seeds  in  this  country.  There  is  little  douht, 
however,  hut  that  senna  might  he  cultivated  in 
some  parts  of  the  British  colonies  in  sufficient 
quantity  to  supply  our  wants.  The  dried  senna 
leaves  imported  to  this  country  and  in  common 
use,  have  a  slightly  unpleasant  smell  and  a  hit- 
terish  nanseous  taste.  They  impart  these  vir- 
tues both  to  water  and  proof  spirit.  The  most 
common  mode  of  using  them  is  in  an  infusion, 
by  pouring  boiling  water  on  the  leaves.  They 
should  not,  however,  be  subjected  to  the  boiling 
prooeas,  as  this  dissipates  certain  volatile  parts 
of  the  leaves  in  which  their  active  powers  mainly 
dc^>eiid. 

Senna  was  first  brought  into  use  by  the 
Arabian  physicians  Serapion  and  Mesne,  and 
Achiarius  is  the  first  of  the  Greeks  by  whom 
it  ia  noticed,  who,  however,  does  not  recommend 
the  leaves  but  the  fruit.  Mesne  likewise  seems 
to  prefer  the  pod  to  the  leaves,  as  being  more 
powerful,  but  this  is  not  the  case,  its  purgative 
quality  being  certainly  less  powerful,  although 
it  does  not  cause  griping  as  the  leaves  some- 
thnes  do.  An  infudon  of  senna,  combined  with 
bitter  infusion,  as  gentian  or  centaury,  has 
its  purgative  qualities  increased.  The  'black 
dnoght,'  so  much  in  use  among  medical  practi- 
tioners, is  a  combination  of  senna  and  gentian, 
with  the  addition  of  any  aromatic,  as  cardamom 
or  coriander  seeds,  or  the  rind  of  the  Seville 
orange.  A  strong  infusion  of  senna  gripes  more 
than  a  weaker  one;  the  proper  proportion  is  one 
dram  of  senna  to  four  ounces  of  water. 

Tke  common  bladder  Sennas  (Coluntea  arbor- 
e$e€nSj)  a  shrub  cultivated  in  gardens  for  orna- 
ment, and  which  grows  spontaneously  on  the 
aidesof  mount  Vesuvius,  also  possesses  apurgatlve 
quality  similar  to  senna,  though  in  an  idPerior 
degree.  A  double  quantity  of  the  leaves  of  this 
plant  may  be  substituted  for  the  common  senna, 
with  similar  results.  A  dram  or  two  of  the 
seeds  excite  vomiting.  Haller  and  Ray  mention 
that  cattle  feed  readily  on  the  leaves  and  twigs 
of  this  plant. 

PuRGnro  Cassia  (eauia  fistula).  This  is  a 
tree  belonging  to  the  same  natural  family,  which 
attains  the  height  of  forty  feet;  producing  many 
spreading  branches  towards  the  top,  and  covered 
with  brownish  bark,  intersected  with  many 
cracks  and  furrows.  The  leaves  are  composed 
of  four  or  six  pairs  of  pinnae,  which  arc  ovate, 


pointed,  and  of  a  pale  green  colour.  Th  e  flowers 
are  large,  yellow,  and  placed  in  spikes  upon  long 
pedimdes.  The  pods  are  cylindrical,  pendulous, 
and  from  one  to  two  feet  in  length;  they  contain 
numerous  hard,  compressed  seeds,  surroimded  by 
a  black  pulpy  matter. 

This  tree  is  a  native  of  Egypt,  and  of  the 
East  and  West  Indies.  It  was  first  introduced 
into  England  by  Miller,  in  1731.  The  pods  of 
the  East  India  cassia,  are  of  less  diameter, 
smoother,  and  afford  a  blacker,  sweeter,  and 
more  grateful  pulp,  than  those  which  are  brought 
fipom  the  West  Indies,  South  America,  or  Egypt; 
and  are  universally  preferred.  In  Egypt,  it  is 
the  practice  to  pluck  the  cassia  pods  before  they 
arrive  at  a  state  of  maturity,  and  to  place  them 
in  a  house  from  which  the  external  air  is  excluded 
as  much  as  possible;  the  pods  are  then  laid  in 
strata  of  half  a  foot  in  depth,  between  which 
palm  leaves  are  interposed :  the  two  following 
days  the  whole  is  sprinkled  with  water,  in  order 
to  promote  its  fermentation;  and  the  fruit  is  suf- 
fered to  remain  in  this  situation  forty  days,  when 
it  is  sufficiently  prepared  for  keeping.  Those 
pods  which  are  the  heaviest,  and  in  which  the 
seeds  do  not  rattle  on  being  shaken,  are  com- 
monly the  best,  and  contain  the  most  pulp, 
which  is  the  part  employed  in  medicine. 

The  best  pulp  is  of  a  shining  black  colour,  and 
of  a  sweet  taste,  with  a  slight  degree  of  acidity. 
It  is  doubtful  whether  this  substance  was  em- 
ployed by  the  ancient  Greeks;  and  it  seems  first 
to  have  been  brought  into  notice  by  the  Arabian 
physicians.  This  pulp  has  been  long  used  as  a 
gentle  and  mild  laxative  to  children  and  delicate 
persons;  its  operation,  however,  is  so  gentle,  as 
in  most  cases  to  require  the  aid  of  other  stronger 
medicines.  An  electuary  or  compound,  has 
therefore  long  been  in  use,  called  'Menetive  elec- 
tuary." Perhaps,  however,  a  cheaper,  and  as 
effectual  substitute  for  the  cassia  pulp,  is  to  be 
found  in  the  common  damson  preserve. 

Castor  Oil  Plant  Cricintu  communis^  or  palma 
chrisHJ,  Natural  fimiily  euphorbiaceos ;  monoscia, 
monadelphia^  of  Linnsus.  This  plant,  though 
an  annual,  and  herbaceous  in  our  gardens, 
becomes  a  tree  in  AMca  of  several  years'  standing. 
In  Candia  it  continues  many  years;  and,  accord- 
ing to  Belon,  requires  a  ladder  to  come  at  the 
seeds.  The  root  is  long,  thick,  whitish,  and 
sends  off  many  small  fibres.  The  stem  is  round, 
thick,  jointed,  shining,  of  a  purplish  red  colour 
towards  the  top:  and  rises  luxuriantly  in  this 
country  to  six  or  ten  feet,  in  warm  climates  to 
fifteen  and  twenty  feet  in  height. .  The  leaves 
are  large,  and  deeply  divided  into  seven  lobes,  or 
pointed,  serrated  segments;  and  are  of  a  bluish 
green  colour.  The  flowers  are  nude  and  female 
on  the  same  plant,  and  are  produced  on  a  clus- 
tered, terminal  spike.  The  male  flowers  have 
no  corolla,  and  are  placed  on  the  under  part  of 
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the  spike;  the  female  flowen  occnpy  the  tipper 
part»  and  hare  the  caljrx  cut  into  three  narrow 
8eg:ment8y  of  a.reddi8h  colour.  The  capsule  is  a 
laige,  three-celled  nut^corered  with  tough  spines 
and  contains  three  fiattish,  ohlong  seeds,  which 
are  forced  out  on  the  bursting  of  the  capsule. 
It  flowers  in  July  and  August. 

This  plant  was  most  probably  familiar  to  the 
andents,  for  it  is  conjectured  to  be  the  kiki  or 
erotan^  of  Dioecorides,  who  describes  the  seeds 
as  powerfully  cathartic.  It  is  also  mentioned 
as  a  rather  violent  and  irritating  cathartio  by 
Etiusy  Paulus  .£gineta,  and  Pliny;  and  most 
probably  obtained  this  character  from  giving  the 
bruised  seeds  along  with  the  membranes,  which 
latter  produce  a  griping,  irritating  effect. 

This  plant  was  first  introduced  into  England 
in  1562,  in  the  time  of  Turner;  and  is  now 
common  border  plant  in  gardens,  where  it  often 
attains  the  height  of  ten  feet,  and  forms  a  splendid 
ornamental  flower*  For  this  purpose  it  requires 
to  be  sown  in  pots  early  in  the  season,  kept  in 
the  hot-house  for  some  time,  and  then  trans- 
planted into  light  rich  soil. 

The  oil  is  obtained  from  the  seeds  by  expres- 
sion, in  a  similar  way  as  that  already  described 
in  obtaining  the  other  vegetable  oils. 

The  oil  obtained  without  heat,  or  the  ''cold 
drawn,"  is  the  purest,  and  has  little  or  no  colour 
It  is  a  clear,  limpid,  almost  tasteless,  and  odour- 
less fluid,  not  liable  to  become  rancid.  The  oil 
obtained  by  heating,  or  parching  the  seeds,  has 
more  colour,  but  according  to  the  opinion  of  some 
is  more  bland,  and  less  liable  to  gripe  than  the 
other.  The  manner  of  obtaining  the  oil  in 
Jamaica  is  as  follows:  The  seeds  being  freed 
from  the  husks  or  pods,  which  are  gather^  upon 
their  turning  brown,  and  when  beginning  to 
burst  open,  are  first  bruised  in  a  mortar,  after- 
wards tied  up  in  a  linen  bag,  and  then  thrown 
into  a  large  pot  with  a  suificient  quantity  of 
water»  about  eight  gaUons  to  one  of  the  seeds; 
and  then  boiled  till  the  oil  has  risen  to  the  sur- 
face, when  it  is  carefully  skimmed  off,  strained, 
and  kept  for  use.  In  Jamaica,  besides  its  medi- 
cal use,  it  is  employed  for  lamps  and  other  domes- 
tic uses. 

In  doses  of  half  an  ounce  to  an  ounce,  it  forms 
a  mild,  safe,  and  quickly  operating  puigative. 
The  addition  of  a  small  portion  of  spirits  takes 
away  its  nauseating  effects,  and  makes  it  more 
agreeable  to  the  stomach.  Unlike  almost  all 
other  purgatives,  its  frequent  use  has  the  effect 
of  enabling  the  patient  to  diminish,  instead  of 
to  increase  the  dose.  It  may  also  be  used  as  an 
enema;  and  joined  with  equal  parts  of  oil  of 
turpentine,  is  the  most  efficacious  cure  for 
worms. 

Croton  (croUm  tiglium).  Natural  fiimily 
euphorbiaceoB  ;  monacia,  m<modelphia,ofIAnTasus. 
This  shrub,  which  is  a  native  of  the  East  Indies 


produces  the  seed  from  which  the  oil  cf  erolon 
b  procured.    This  oil  is  so  irritating,  that  a 

sio. 


OMtorOa  Plant. 

single  drop  of  it  applied  to  the  tongue,  produees 
an  effect  on  the  whole  alimentaiy  canaL  It  is 
given  in  severe  and  obstinate  cases  of  cosAiTe- 
ness,  in  doses  of  frx>m  one  to  two  drops,  made 
up  with  oil  of  almonds,  or  mucilage  of  gum 
Arabic  and  sugar.  It  b  also  applied  combined 
with  any  bland  oil,  as  an  external  irritant  to  the 
skin. 

The  Ckucarilla  CroUm  (c,  eZralAmfMi  J,  another 
shrub  of  this  family,  affords  a  bitter  aromatir 
bark,  which  is  not  unfrequently  used  in  medi- 
cine. 

Some  of  the  other  species  of  the  same  genus 
are  used  as  dyes,  and  have  already  been  alluded 
to. 

BjsjjBhXA(rhemiip(ilmatum).  Natural  fiumly 
poly^oneas;  ermeandria^  trt^ynia^  of  LinneasL 
There  are  at  least  half  a  dozen  species  of  rhubarb, 
the  roots  of  all  of  which  possess  medicinal  pro- 
perties; the  paJmatumy  however,  is  that  which 
yields  the  rhubarb  of  commerce.  The  root  is 
perennial,  thick,  of  an  oval  shape,  and  sends  off 
long  tapering  branches;  extemally  it  is  brown, 
and  internally  of  a  deep  yellow  colour.  The 
stalk  is  erect,  round,  hollow,  jointed,  sheathed, 
and  rises  to  the  height  of  six  or  eight  feet  The 
radical  leaves  are  numerous,  large,  rough,  of  a 
roundish  figure,  and  deeply  cut  into  lobes,  and 
irregularly  pointed  s^;ments.  The  stalk  leaves 
spring  from  the  joints,  which  they  supply  with 
membranous  sheaths.  The  flowers  terminate 
the  branches  in  numerous  dusters,  forming  a  kind 
of  spike,  and  appear  in  April  or  May.  The 
corolla  divides  into  six  obtuse  augments,  which 
are  of  a  greenish  white  colour.  This  iqpecies  is 
a  native  of  Tartary. 

It  was  not  till  the  year  1732,  that  naturalists 
became  acqufdnted  with  the  plant  which  seemed 
to  afford  the  officinal  rhubarb;  when  some  plants 
received  from  Russia  by  Jussieu,  at  Paris^  and 
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Rand,  at  Chelflea,  were  said  to  supply  this 
iiiip(»tant  deaideratam. 

As  some  doubts  still  remaned,  Boerhaave 
procured  firom  a  Turkish  merchant  the  seeds  of 
those  plants  whose  roots  he  annually  sold.  These 
seeds  were  soon  propagated,  and  were  discovered 
to  produce  two  distinct  species,  the  r.  undid<atimy 
and  r.  palmatmn.  Previous  to  this  time  Dr 
Gorter  had  repeatedly  sent  its  seeds  to  Linnieus, 
but  the  young  plants  which  they  produced  con- 
stantly perished;  at  length  he  obtained  the  fresh 
root,  which  succeeded  very  well  at  Upsal,  and 
afterwards  enabled  the  younger  linnieus  to 
describe  this  plant  in  1767. 

Two  years  before  this,  Dr  Hope  had  read 
before  the  Royal  Society  of  London,  an  account 
of  a  plant  of  the  r.  palnuOumy  wbich  grew  in 
the  Botanic  garden  at  Edinburgh.  *'  From  the 
perfect  similarity  of  this  root,''  says  Dr  Hope, 
"with  the  best  foreign  rhubarb,  in  taste,  smell, 
colour,  and  purgative  qualities,  we  cannot  doubt 
of  our  being  at  last  possessed  of  the  plant  which 
produces  the  true  rhubarb;  and  may  reasonably 
entertain  the  agreeable  expectations  of  its  prov- 
ing a  very  important  acqubitioh  to  Britain." 
Since  that  period  this  species,  as  weU  as  several 
others,  have  been  cultivated  with  success  in  this 
coontiy.  But  owing  to  the  prejudice  in  favour 
of  foreign  roots,  the  demand  for  the  home  growth 
has  not  been  such  as  to  encourage  its  forther 
cultivation.  The  only  deficiency  was  in  the 
digging  of  the  root,  but  thb  might  easily  be 
improved.  Its  cultivation  is  easy.  It  is  sown 
in  spring,  in  a  light  soil,  and  transplanted  next 
sprix^  into  a  similar  soil  well  trenched,  the 
plants  being  set  at  a  yard  distance  from  each 
other  each  way.  The  third  year  some  plants 
b^gin  to  flower;  but  the  roots  are  not  lifted  till 
the  autumn  of  the  sixth  year.  When  dug  out 
of  the  ground,  they  are  fM;  to  be  washed  in  a 
large  quantity  of  water;  and  after  the  fibres  and 
sraaU  roots  are  cut  ofi^,  they  are  well  brushed  in 
fredi  water,  and  cut  into  pieces  of  a  proper  size. 
The  brown  bark  is  then  washed  off,  and  they 
are  again  thrown  into  fresh  water  for  three  or 
four  hour8>  in  which  they  give  out  a  great  quan- 
tity of  gummy  matter.  They  are  then  taken 
out  and  laid  upon  twigs  to  drip  till  next  mom- 
ii^;  and  it  b  chiefly  in  this  time  that  they 
exade  at  every  part,  a  white,  transparent,  gummy 
matter,  resembling  jelly.  They  are  lastly  placed 
in  a  stove,  heated  to  120^  or  140°,  till  they  dry. 
Twenty-rfive  pounds  of  the  recent  root,  yield 
only  about  eight  pounds  of  the  dry.  It  is  not, 
however,  yet  fit  for  sale.  All  the  wrinkles  must 
be  rasped  and  filed  out,  and  the  pieces  thus 
dressed  put  in  a  barrel  fixed  on  an  axis,  and 
rolled  about  in  it  for  twenty  minutes  or  half  an 
hour,  when  they  get  covered  by  a  fine  powder 
formed  by  their  rubbing  against  each  other. 
Prepared  in  this  way,  it  may  be  powdered,  and 


has  in  every  respect  the  appearance  of  foreign 
rhubarb.  The  chief  peculiarity  in  this  process 
is  the  steeping  the  roots  in  water,  to  extract  the 
gummy  or  mucilaginous  matter;  without  this 
precaution,  according  to  Baume,  tiie  root  cannot 
be  reduced  to  powder,  even  when  perfecUy  dry, 
but  becomes  pasty  under  the  pistil.  British 
rhubarb  b  cultivated  in  considerable  quantities 
in  the  neighbourhood  of  Edinburgh,  and  sold 
at  nearly  the  price  of  foreign  rhubarb.  It  is 
easily  reduced  to  a  very  fine  powder,  although 
it  b  merely  washed  and  peeled,  before  it  be  cut 
into  proper  pieces,  and  dried  upon  the  top  of  a 
baker's  oven. 

There  are  two  sorts  of  rhubarb  imported  into 
this  country,  Chinese  and  Turkey  rhubarb,  dif- 
fering in  quality,  although  they  both  come  from 
the  same  country.  All  the  rhubarb  of  com- 
merce b  brought  from  the  Chinese  town,  Sini, 
or  Selim,  by  the  Bucharians.  It  grows  on  the 
neighbouring  chun  of  lofty  mount^ns,  which 
stretches  to  the  lake  Kokonor,  near  the  source 
of  the  river  Chorico.  It  b  dug  up  by  the  pea- 
sants, cleared  from  the  earth,  cut  into  pieces, 
strung  with  the  bark  on  strings,  and  exposed  to 
dry  under  cover  in  the  shade  for  a  whole  year, 
when  it  b  again  cleansed  and  prepared  for  expor- 
tation. In  Kiachta,  on  the  Russian  frontier,  it 
b  received  from  the  Bucharians  by  a  Russian 
apothecary,  who  examines  it;  the  bad  is  imme- 
diately burnt,  and  the  good  b  fi'eed  from  its 
bark,  woody  parts,  and  every  impurity  in  the 
most  careful  manner.  It  is  then  sent  to  Moscow 
and  Petersbuigh,  where  it  undergoes  a  second 
examination.  This  forms  the  Russian  or  Turkey 
rhubarb,  which  b  reckoned  the  best.  It  b  com- 
monly in  round  pieces,  of  a  reddish  or  whitbh- 
yeUow  colour,  feeb  gritty  between  the  teeth; 
and  is  often  perforated  with  so  large  a  hole,  that 
many  pieces  have  the  appearance  of  a  mere 
rind.  The  Chinese  or  East  India  rhubarb,  b 
brought  by  sea  from  Canton,  and  b  heavier, 
harder,  and  more  compact,  than  the  other;  sel- 
dom perforated  with  holes,  and  is  either  in  long 
pieces  or  with  two  flat  sides,  as  if  they  had  been 
compressed.  The  general  characters  of  good 
rhubarb  are,  its  having  a  whitish  or  clear  yellow 
colour,  being  dry,  solid,  and  compact;  moderately 
heavy,  brittle;  where  recentiy  broken  appearing 
marked  with  yellow  or  reddish  veins,  mixed 
with  white,  being  easily  pulverizable;  forming 
a  powder  of  a  fine  bright  yellow,  having  the 
peculiar,  nauseous,  aromatic  smell  of  rhubarb, 
and  a  subacrid,  bitterish,  somewhat  astringent 
taste,  and  when  chewed  feeling  gritty  under  the 
teeth;  speedily  colouring  the  saliva,  and  not 
appearing  very  mucilaginous.  Rhubarb  contains 
a  large  proportion  of  bitter  extractive  matter, 
soluble  in  water  and  spirits;  and  also  an  aromatic, 
odorous  matter,  on  which  its  activity  as  a  pur- 
gative depends. 
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Rhubarb  acta  as  a  mild  ptugatiTe,  and  as  a 
tonic  and  astringent.  It  may  be  given  in  powder, 
in  doses  of  a  tea-spoonful,  or  in  infunon  in 
water,  or  as  a  tincture  dissolred  in  spirits.  It 
is  found  to  yield  more  of  its  purgatire  quality 
to  water  than  to  alchohol. 

In  habitual  costiveness  it  is  not  an  appropriate 
medicine,  as  its  astringency  tends  to  keep  up 
this  state  of  the  bowels.  In  stomachic  affections, 
and  laxity  of  the  intestines,  it  is,  however, 
highly  useful;  and  on  this  account  is  a  conunon 
remedy  in  diarrhea,  or  looseness  of  the  bowels, 
either  alone  or  given  with  some  absorbent  sub- 
stance, as  magnesia  or  chalk. 

We  have  elsewhere  alluded  to  rhubarb  as  fur- 
nishing from  its  stalks  a  pleasant  and  salutary 
acid  substance,  which  is  made  into  tarts.  The 
Pernans  have  for  a  long  period  been  in  the  habit 
of  using  this  substance  for  the  same  purpose. 

Gamboob.  Tliis  substance  is  obtdned  from 
the  juice  of  a  tree  which  grows  in  Siam  and 
Ceylon,  belonging  to  the  natural  family  trieoceof; 
poiyffamiOf  monoedtt^  of  Linnsus.  This  tree  b 
of  a  middling  size;  and  the  leaves  and  young 
shoots  when  cut,  yield  a  juice  which  soon  con- 
cretes into  a  yellow  resin. 

A  similar  substance  is  also  obtained  from 
various  species  of  garcinia  and  hypericum.  This 
gum  is  brought  from  India  in  large  cakes  or 
rolls.  The  best  sort  has  a  deep  yellow  or  orange 
colour,  shining  fracture,  and  is  free  from  irr^^- 
larities.  It  has  no  smeU,  and  very  little  taste, 
unless  kept  in  the  mouth  for  some  time,  when 
it  imparts  a  slight  sense  of  acrimony.  It  is  a 
most  active  pnigative,  both  upwards  and  down- 
wards, in  doses  of  from  two  to  six  grains.  In 
cases  of  tapeworm,  it  has  been  given  in  doees  of 
fifteen  grains,  combined  with  fifteen  grains  of 
vegetable  alkali.  In  general,  it  is  exhibited  in 
small  quantity,  along  with  aloes  or  other  pur- 
gatives, in  the  form  of  pills.  It  requires  to  be 
administered  with  caution. 

It  forms  an  active  ingredient  in  ''Morrison's 
pills."  It  is  also  an  ingredient  in  most  of  the 
nostrums  for  the  cure  of  tapeworm. 

Ipecacuan.  It  is  somewhat  singular  that  the 
real  plant  from  which  this  well  known  emetic 
powder  b  obtained,  lias  not  yet  been  accurately 
ascertained.  It  has  been  referred  to  several 
different  genera,  as  euphorbia,  lanicera,  viola,  and 
physcotria.  The  annexed  cut  is  a  figure  of  the 
true  ipecacuan  plant,  but  without  the  inflores- 
cence; the  original  of  which  was  sent  to  the 
late  Joseph  Banks  by  governor  Philip,  from 
Brazil. 

There  are  three  sorts  of  ipecacuan  root  com- 
monly brought  to  this  country,  chiefly  distin- 
guished by  the  colours  of  ash  gray,  brown,  and 
white.  The  ash  coloured  is  broi^ht  from  Peru, 
and  is  a  small  wrinkled  root,  bent,  and  contorted 
into  a  great  variety  of  figures;  brought  over  in 


short  pieces  full  of  wrinkles  and  deep  circulai 
fissures,  down  to  a  small  white,  woody  fibre, 


that  runs  in  the  middle  of  each  pieee.  lite 
bark  is  compact,  brittle,  looks  smooUi,  aod 
resinous,  upon  breaking  it  has  very  littk  obcU; 
the  taste  is  bitterish,  a  UtUe  acrid,  and  B^y 
mucilaginous. 

The  brown  is  small,  somewhat  more  wrinkled 
than  the  foregoing,  of  a  brown  or  WiAi^ 
colour  without,  and  white  within.  This  coote 
from  Brazil.  The  white  sort  is  woody,  h«  no 
wrinkles,  and  no  perceptible  bitterness  in  tiite. 
The  ash  coloured  is  that  genersUy  prcfcned  for 
medical  use.  The  brown  has  been  som^ee 
observed,  even  in  a  small  dose,  to  prodaceTioknt 
effects.  The  white  is  of  a  weak  action.  AceMtl- 
ing  to  Dr  Irving,  the  root  contains  arean  ffd 
gum,  the  latter  being  more  powerfully  ^/^ 
than  the  former,  and  also  existing  in  gm^ 
quantity.  The  bark  is  stronger  than  the  woidy 
part,  and  the  whole  root  is  antiseptic  md 
astringent.  Vin^ar  has  the  power  of  deetit^ 
the  emetic  quality  of  the  root;  thirty  grtim  •' 
the  powder  given  in  acetous  add,  onlyprtAwi 
a  laxative  effect  on  the  bowds. 

Pieo  gives  the  first  account  of  ipecs<W  m 
1649;  and  about  thirty  years  after  thtf  p«d  it 
was  introduced  into  general  prsctice  in  fnaee, 
by  Kelvetius.  In  doses  of  fifteen  to  twenty 
five  grains,  it  forms  one  of  the  safest  and  most 
effectual  of  emetics;  in  smaller  qusntitie8>  it  k 
employed  as  a  sudorific;  and  in  all  **««<»« 
where  the  increased  action  of  the  veseels  of  the 
skin  is  deemed  useful.  Combined  wi4  opim 
it  forms  the  celebrated  sweating  rocdidiie  eniW 
Dover's  powder. 

Squill  (aciUa  maHHma).  Natural  toUj 
asphodelus;  heaandrta,  mmogyma,  of  Uasg^ 
This  is  a  pertnnial,  herbaceous  plant,  with  a 
huge  bulbous  iw)t,  coated  Hke  the  oontfioii 
onion,  of  a  reddish  colour,  and  abounding  in  « 
thick  juice.  The  stem  is  round,  «n^*^  'f' 
culent,  and  is  fi»m  two  to  three  feet  in  hejjht. 
The  leaves  spring  firom  the  root,  »<*  •"  ^'^' 
sword-shaped,  and  pointed.  The  flowen  m 
produced  in  a  k>ng  dose  spike,  and  have  ax 
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whitish  coloured  petals.  Tliey  appear  in  April 
aad  May.  The  capsule  is  oblong,  and  contains 
uumerons  rounded  seeds. 

Thia  plant  is  a  native  of 
Spain,  Sicily^and  Syria^  where 
it  grows  in  sandy  situations  on 
the  sea  coast. 

It  was  first  cultivated  in 
England  in  1648,  in  the  Oxford 
botanic  garden.  The  red  rooted 
variety  has  been  supposed  to 
possess  greater  strength  than 
the  white,  and  is  preferred 
for  medical  use.  The  root 
has  little  smell,  but  to  the  taste 
is  very  nauseous,  and  intensely 
bitter  and  acrimonious.  It  imparts  its  virtues  to 
both  spirits^  vinegar,  and  water. 

This  root  was  known  to  the  ancient  Greeks, 
and  has  ever  since  been  employed  by  physicians. 
In  lai^  doses  it  proves  poisonous  to  many  ani- 
mals; and  in  man  excites  violent  action  of  the 
stomach,  intestines,  kidneys,  and  bladder.     In 
moderate  doses,  however,  of  a  few  grains,  it  is 
a  perfectly  safe  and  efficacious  medicine,  and  is 
used  in  coughs,  asthma,  and  dropsy.    To  prevent 
its  too  great  action  on  the  stomach,  it  is  fre- 
quently combined  with  a  portion  of  opium. 
With  calomel  it  forms  a  powerful  stimulant  of 
the  urinaiy  organs. 

The  root  to  be  preserved  should  be  slowly 
dried,  but  not  overmuch,  and  then  reduced  to 
powder.  It  may  be  given  in  doses  of  from  two 
to  five  grains  in  this  way,  or  as  a  tincture  in 
iptrits  or  vinegar. 

W mTB  Hbllbbore  (vercUrwn  album) ,  Natural 
family  lUiaeect;  pofygcanioy  manoecioy  of  Linncus. 

£13. 


HeUebora. 

The  root  is  perennial,  about  an  Inch  thick,  with 
numerous  strong  fibres.  The  stalk  is  thick, 
strong,  round,  hairy,  and  about  four  feet  high. 
The  leaves  are  large,  oval,  ribbed,  plaited,  and 
of  a  yellowish  green  colour.  The  corolla  is  six- 
petalied.  The  flowers  are  both  hermaphrodite 
and  male. 


This  plant  is  a  native  of  Italy,  Switzerland, 
Austria,  and  Russia.  Gerard  is  supposed  to  be 
the  first  who  introduced  it  into  Britain,  about 
the  year  1596. 

Two  kinds  of  hellebore,  the  white  and  the 
black,  were  held  in  much  esteem  by  the  ancients, 
although  it  is  difficult  exactly  to  trace  which 
kind  is  described  by  Dioscorides.  Hippocrates 
frequently  mentions  hellebore,  simply  or  gen- 
erally, by  which  we  are  told  the  white  is  to  be 
understood,  as  he  adds,  the  words  black,  or  pull- 
ing when  the  other  species  is  meant;  and  as  the 
purgative  powers  of  white  hellebore  are  known 
to  be  weaker  than  those  of  the  black,  the  dis- 
tinction is  so  far  applicable  to  the  effect  now 
experienced  of  the  two  roots  now  known. 

The  famous  Anticyrian  hellebore  is  supposed 
to  be  the  black.  Pausanias  says,  that  both  the 
white  and  black  hellebore  grew  at  Anticyra;  but 
the  latter  was  accounted  safer,  and  therefore 
more  commonly  employed. 

Not  only  the  roots,  but  every  other  part  of  the 
plant  of  white  hellebore,  is  acrid  and  poisonous, 
and  is  shunned  by  most  animals.  The  dried 
root  has  no  peculiar  smell,  but  a  nauseous,  acrid, 
and  bitter  taste.  When  applied  to  open  sores 
and  ulcers,  it  produces  its  purging  effect;  and  if 
snufFed  up  the  nose,  gives  rise  to  violent  sneez- 
ing. In  large  doses,  it  produces  violent  action 
on  the  intestines,  followed  by  inflammation  and 
death. 

The  ancients,  though  sufficiently  acquainted 
with  the  powerfiil  and  dangerous  effects  of  white 
hellebore,  yet  frequently  prescribed  it  internally, 
especially  in  cases  of  melancholy  madness,  dropsy, 
epilepsy,  and  leprosy.  Hippocrates  gave  it  foi 
the  purpose  of  exciting  vomiting,  and  deemed 
it  safer  when  this  action  took  place.  To  those 
of  infirm  and  weak  habits,  to  women,  children, 
old  men,  and.  the  consumptive,  it  was  deemed 
inadmissible;  and  even  when  given  to  the  robust, 
it  was  thought  necessaiyto  moderate  its  violence 
by  different  combinations  and  preparations;  for 
it  was  frequently  observed  to  effect  a  cure  not 
only  by  its  immediate  action  on  the  stomach 
and  bowels,  but  when  no  sensible  action  was 
manifested. 

Hellebore  has  not,  however,  kept  its  ground 
among  the  modems,  as  a  cure  of  madness;  nor, 
indeed,  is  it  now  veiy  much  employed  in  any 
disease.  Its  violent  action  as  a  purgative,  in 
which  capacity  alone  it  is  looked  to  as  a  means 
of  cure  by  modem  practitioners,  has  perhaps 
been  the  cause  of  its  disuse.  The  powdered 
bark  of  the  root  collected  in  spring,  has  been 
given  in  cases  of  melancholy  madness,  beginning 
with  a  grain,  and  increasing  it  to  eight  grains, 
and  even  to  twenty;  nausea,  vomiting,  pui*ging, 
and  increase  of  cutaneous  and  urinary  secretions 
followed  its  use,  together  with  redness  of  face, 
and  efflorescence  of  the  skin. 
3  ^ 
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In  difleases  of  the  skin  it  is  still  empToyied 
with  success,  especially  as  an  external  applica- 
tion in  the  form  of  an  ointment. 

Black  Hellebore  {hell^barus  niger)  Cnftisfr* 
MAS  Rose.  Ranuneulaceos,  The  root  is  peren- 
nial, rough,  knotted,  and  externally  of  a  black 
colour,  internally  white,  and  sends  off  many 
strong,  round  fibres.  The  flower  stalks  are 
erect,  round,  tapering,  and  red  towards  the 
base.  The  bracteal  leaves  supply  the  place  of 
a  calyx,  and  are  oval,  concave,  and  generally 
indented  at  the  top.  The  flower  is  large,  with 
five  whitish  petals,  tinted  on  the  edges  of  a  pmk 
hue.  The  capsules,  or  pods,  contain  numerous, 
shining,  blackish  seeds.  The  leaves  are  com- 
pound, and  are  divided  in  a  peculiar  manner,  or 
pedated.  There  are  two  pairs  on  each  side, 
with  a  solitary  centre  leaf.  It  is  a  native  of 
Austria  and  Italy,  and  was  introduced  into  the 
gardens  of  this  country  by  Gerard,  in  1596.  In 
mild  weather  it  flowers  in  January,  and  hence 
has  been  called  the  Christmas  flower.  It  is  often 
confounded  with  other  species,  and  hence  the 
uncertainty  of  its  supposed  effects  in  medical 
experience. 

The  taste  of  the  fresh  root  is  bitter  and  some- 
what acrid,  leaving  on  the  tongue  a  benumbed 
sensation,  as  of  a  loss  of  taste,  similar  to  what 
occurs  when  the  tongue  is  burnt  with  a  drop  of 
hot  liquid.  It  also  emits  a  strong  nauseous 
smell;  both  these  qualities,  however,  are  impaired 
by  drying  and  keeping.  In  its  most  active  state 
its  effects  on  the  constitution  are  violent,  and 
often  dangerous.  By  the  ancients  it  was  em- 
ployed as  a  purgative  in  cases  of  madness,  and 
other  diseases  where  there  was  obstinate  costive- 
ness.  In  modem  practice  it  is  much  less  em- 
ployed; and  chiefly  in  small  doses,  as  an  alter- 
ative in  obstructions  of  the  uterine  discharge, 
and  in  dropsies. 

An  exti*act  prepared  by  dissolving  the  root  in 
water,  and  then  evaporating  it,  is  that  prepara- 
tion most  employed;  and  it  is  given  in  doses 
varying  from  two  to  ten,  and  twenty  grains, 
according  to  the  object  in  view. 

The  Latin  poets  and  writers  have  frequent 
allusions  to  this  drug,  and  describe  it  as  grovnng 
on  the  island  of  Anticyra,  and  about  mount 
Olympus.  Toumefort  saw  a  species  of  this 
plant  growing  in  great  plenty  in  those  localities. 
Feiid  HeUd>ore^  or  Beards-foot  (h,  fetidus)^ 
b  another  species  which  has  been  long  used  in 
Yorkshire  and  other  places^  by  the  country 
peoi^e,  as  a  cure  for  the  long  round  worm  in 
children.  The  juice  is  an  acrid  and  nauseous 
substance,  and  owes  its  virtues  to  its  cathartic 
qualities.  It  is  a  native  of  many  pails  of  England, 
and  floweis  in  July. 

Meadow  Saffron,  or  Colchicum,  Ccolchicum 
autumnalej.  Natural  family  liliaeece;  hexan- 
drioy  triffynia^  of  Linnaeus.    This  plant  is  com- 


mon in  meadow  grounds  in  England,  it  was 
first  recommended  to  the  attention  of  medkai 
men  by  Baron  Stoerck,  of  Vienna,  and  b»  lat- 
terly, ag&in,  come  into  conadcrablc  repute  as  a 
medicine. 

The  root  is  a  perennial,  succulent  biilb,ftonj 
which  rises  a  long  tube  contahung  the  lower, 
which  is  laige,  and  of  a  pua^e  eoloor.  Hus 
flower  appears  in  September,  whife  the  Iwes 
make  their  appearance  in  the  following  ^wing. 
The  active  nature  of  the  root  varies  probably 
according  to  age,  and  tke  nature  of  the  aoiL  In 
its  fresh  state,  it  is  acrid,  pungent,  and  affects 
the  stomach  and  bowels.  From  various  obser- 
vations made  on  the  efRdcts  of  cokhicam  by 
Baron  Stoerck,  and  especially  upon  the  infusion 
of  three  grains  of  the  fresh  root  in  fonr  ounos 
of  wine,  he  remarked,  that  its  diuretic  power 
was  very  considerable;  and  therefore  condnfci, 
that  if  its  deleterious  acrimony  were  destroyed, 
it  might  prore  a  useful  medicine.  Accordingly, 
he  digested  an  ounce  of  the  recent  root  in  & 
pound  of  vinegat  for  forty-eight  houn,  iritb  a 
gentle  heat;  the  vinegar  being  then  8tiained,it 
proved  acrid  to  the  taste,  irritated  tkefeaces, 
and  excited  a  slight  cough,  to  obviate  whidi,b 
mixed  the  vinegar  with  twice  its  weight  of  honey, 
and  gently  boiled  it  down  to  the  conastence  of 
honey,  forming  an  oxjnnal  sufficiently  gratefal 
and  which,  taken  in  doses  of  a  dram,  acted  on 
the  urinary  organs,  and  also  on  the  nnicoos 
membranes  of  the  throat  and  lungs. 

An  infusion  of  the  root  in  wme  or  yiwg"  ^ 
now  commonly  employed;  and  is  found  a  most 
useful  medicine  in  rheumatism,  gout,  and  drojsy. 

The  leaves  and  roots  of  the  common  daffodil, 
nareissus,  and  other  species  of  the  family  UUatft^^ 
are  also  possessed  of  acrid,  purgative,  and  «ncUc 
qualities.  . 

We  recollect  an  instance  where  the  leaves  ^ 
the  common  daifodU  were  taken  by  a  cook  for 
leeks,  and  put  into  broth,  the  consequence  ot 
which  was,  that  on  two  occasions  where  m 
broth  was  eaten,  all  those  that  partook  of  u 
were  seized  with  Mckness  and  vomiting,  inj 
circumstance  excited  considerable  alarm  m 
conjecture,  until  at  kst  the  mystery  was  cearcd 
up  by  the  mistake  of  the  cook  having  been 
detected. 


CHAP.  L. 

NARCOTIC     PLANTS— OPIUM,    HEMWCK,    WESBi^ 
BELLADONNA,  &C. 

The  vegetable  substances  contained  in  this 
chapter,are  characterised  by  possesringapK^*' 
principle  caUed  narcotic,  which  acta  on  tiiener 
vous  system.  In  the  first  instance,  it  is  supposeo, 
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&3  a  ttimiilant,  and  sabaequently  as  a  sedatiye.  In 
this  way  they  produce  moxe  or  less  of  an  exhilara- 
tion  of  q>mt8y  and  an  increase  of  the  actions  and 
secretions  of  the  body,  ibilowed,  however,  by  a 
coneqwoding  d^ression  and  inaction.  In  suffi- 
cient doses,  they  aUay  pain  and  tiervous  ineg^- 
larity  of  .action;  in  excess,  they  destroy  the 
functions  of  life  altogether*  The  active  princi- 
ple ef  all  these  plants  resides  in  the  natural 
jniees,  and  varies  in  nature  according  to  the 
particular  plant. 

OnvMCpapaver^omniferumJ.  Natural  family 
rkaaiei;  polyandriOy  manogynia,  of  Linncus. 


Whke  P«pp]b 

This  celefanted  drug  is  the  .expreaaed  juice  of  .a 
species  of  poppy.  The  jroet  is  annual,  tapering, 
and  Imoiched;  the  stalk  is  round,  smooth,. erect, 
often  branched,  of  a  shining  green  colour,  and 
rises  two  or  three  feet  in  height  The  leaves 
are  alternate,  large,  ovate,  deeply  eeceated,  and 
closely  embrace  ilie  stalk.  The  flowers  are  very 
laige,  terminal,  and  U8ua%  white  or  purplish. 
The  capsule  is  one-celled,  divided  half  way  into 
many  comportment^  which  open  by  several 
apertures  beneath  the  crown,  and  contain  niimer>- 
008  small  seeds.  It  is  a  native  of  the  wanner 
parts  of  Asia,  and  is  not  uncommon  in  a  wild 
6tate  in  England,  growing  in  old  neglected  gar- 
dens, and  even  in  the  fields.  It  flowers. in  July 
aad  August. 

This  species  is  said  to  have  been  named  white 
poppy,  from  the  whiteness  of  its  seeds;  ,a  variety 
of  it,  however,  is  well  known  to  produce  blaok 
seeds.  The  double-flowered  white  poppy  is 
also  another  variety;  but  for  medicinal  purposes 
any  of  them  may  be  employed  indiscriminately, 
as  no  difierence  is  discoverable  in  the  sensiblle 
qualities  or  effects. 

The  leaves,  stalks,  and  especially  the  c^Mules 
of  the  poppy,  abound  with  a  narcotic,  milky 
joice,  which,  when  exposed  to  the  sun  and  air, 
hardens  into  the  substance  called  opium.  This 
substance  may  also  be  obtained,  though  in  a 
much  leas  pure  or  concentrated  state,  by  boiling 
the  above  parts  of  the  plant  in  water,  and  then 
evaporating  it  so  as  to  form  an  extract. 

Opium  is  chiefly  obtained  from  Perria,  Arabia, 


and  other  parts  of  India.  The  manner  of  cul* 
tivating  the  poppy  in  those  countries,  is  thus 
detailed  i>y  Mr  Kerr.  The  field  being  well  pre- 
pared by  the  plough  and  harrow,  and  reduced 
to  an  exact  level  superficies,  is  then  divided  into 
quadrangular  areas  of  seven  ^ei  long,  and  five 
feet  in  breadth,  leaving  two  feet  of  .interval, 
which  is  raised  five  or  six  inches^  and  excavated 
into  an  aqueduct  for  conveying  water  to  every 
area,  for  which  purpose  they  have  a  weM  in  every 
cultivated  field.  The  seeds  are  sown  in  October 
or  November.  The  plants  are  allowed  to  grow 
six  or  eight  inches  .distant  from  eadi  other,  and 
are  plentifully  supplied  with  water.  When  the 
young  plants  are  six  or  eight  inches  high,  they 
are  watered  more  sparingly;  but  the  cultivaUMr 
strews  all  over  the  areas  a  compost  of  ashes  Mid 
animal  manure,  and  a  large  portion  of  nitrous 
eartli,  scraped  firom  the  highways  and  old  mud 
walls.  When  the  plants  are  about  to  flower, 
they  are  watered  veiy  profusely,  .and  kept  con- 
stantly mobt.  WImsu  the  capsules  are  half  grown, 
the  supply  of  water  is  stopped,  ^nd  the  process 
of  cdllecting  the  opium  is  commenced.  At  •sun- 
setthey  make  two  longitudinal  dojuhls  incisions 
upcoi  each  half-<ripe  capsule,  passing  from  below 
iqpwards,and  taking  care  not  to  penetrate  t^e 
internal  cavity  of  the  capsule.  The  incisions 
are  repeated  every  evening  until  each  capsule 
has  received  dx  or  eight  wounda;  they  are  ihei\ 
allowed  to  ripen  their  seeds.  The  ripe  capsules 
afford  little  (ht  no  juice.  If  the  wound  was 
made  in  the  heat  of  the  day,  a  cicatrix  would 
be  too  soon  formed,  while  the  night  dews,  by 
their  moisture,  favour  the  exudation  of  the 
juice. 

fJarly  in  the  morning  old  women*  boys,  and 
girls,  collect  the  juice  by  scrimping  it  off  the 
wounds  with  a  small  iron  scoope,  and  deposit 
the  whole  in  an  earthen  pot,  where  it  is  worked 
by  the  hand  in  the  open  sunshine,  until  it  becomes 
of  a  considerable  thickness.  It  is  then  formed 
into  cakes  of  a  globular  shi^,  and  about  four 
pounds  in  weight,  and  laid  into  little  earthen 
basins  to  be  farther  dried.  These  cakes  are 
coy^red  over  with  poppy  or  tobaceo  leaves,  and 
dried  till  they  are  fit  for  sale.  Opium  is  fre- 
quently adulterated  by  an  admixture  of  cow 
dui^,  the  extract  of  the  plant  procured  by 
boiling)  and  various  other  substances.  At  the 
period  Mr  Kerr  wrote,  towards  the  end  of  the 
last  century,  there  were  600,000  pounds  of  opium 
exported  from  the  Ganges.  Since  that  time  the 
trade  has  greatly  increased,  especially  since  the 
opium  tiade  with  China  hasprodigiously  increased 
the  demand. 

The  cultivation  of  the  white  poppy,  and  the 
manufiusture  of  opium,  has  been  several  tink^ 
tried  in  Britain,  and  several  years  ago  by  Dr 
Young,  in  the  vicinity  of  Edinburgh.  The 
uncertainty  of  the  seasons,  however,  and  the  fn 
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qaent  absence  of  the  mm  with  rainy  weather, 
were  fonnd  to  be  yery  great  drawbacks  to  the 
Buccessfiil  cultiyation  of  this  drug,  in  consid- 
erable quantity.  In  strength  and  medicinal 
effects,  however,  the  British  opium  equalled  that 
of  warmer  climates. 

There-are  two  kinds  of  opium  imported  into 
this  country : 

Turkey  opium  is  a  solid  compact  substance, 
possessing  a  considerable  degree  of  tenacity,  with 
a  shining  fracture,  and  unifDrm  appearance  when 
broken;  and  of  a  dark  brown  colour,  exciting 
st  first  when  chewed,  a  nauseous,  bitter  taste, 
which  soon  becomes  acrid,  with  some  degree  of 
warmth,  and  having  a  peculiar,  heavy,  disagree- 
able smell.  The  best  pieces  are  the  flat  or  com- 
pressed, the  round  masses  being  of  inferior 
quality. 

East  Indian  opium  has  much  less  condstence, 
being  sometimes  not  much  thicker  than  tar,  and 
always  ductile.  Its  colour  is  much  darker,  its 
taste  more  nauseous,  and  less  bitter,  and  its  smell 
rather  empyreumatic.  It  is  considerably  cheaper 
than  Turkish  opium,  and  is  supposed  to  be  of 
one-half  the  strength.  One-eighth  of  the  weight 
of  the  cakes  is  allowed  for  the  large  quantity 
of  leaves  with  which  they  are  enveloped.  In 
the  East  Indies,  when  opium  is  not  good  enough 
to  bring  a  certain  price,  it  is  destroyed  under  the 
inspection  of  public  officers. 

Opium  is  soluble  in  water  and  spirits;  the 
latter  forms  the  tincture  of  opium  or  laudanum. 

The  chemical  analysis  of  opium  shows  it  to 
be  a  compound  of  morphium  and  narcotine,  the 
two  principles  on  which  its  action  on  the  body 
depends;  as  also  of  mecomic  acid,  a  substance 
like  caoutchouc,  one  like  fibrina,  a  resin,  gum, 
starch,  fixed  oil,  and  lignine. 

The  action  of  opium  on  the  animal  system 
has  been  the  subject  of  much  controversy.  Some 
asserting  that  it  is  a  direct  sedative,  while  ethers 
maintain  that  it  is  a  powerful  stimulus.  The 
truth  appears  to  be,  that  it  is  capable  in  the  first 
instance,  of  producing  great  excitement,  while 
the  sedative  effects,  which  always  succeed,  are 
much  greater  in  proportion  than  the  previous 
excitement.  In  small  doses  it  is  decidedly 
stimulant.  The  pulse  is  accelerated,  the  heat 
of  the  body  is  raised,  and  the  mental  energies 
roused  and  excited.  These  effects  are  succeeded 
by  languor,  lassitude,  and  torpor.  In  laiger 
doses,  the  stimulating  effects  are  not  so  apparent; 
hut  the  excitability  of  the  system  is  remarkably 
diminished,  and  confusion  Of  the  head,  giddiness, 
and  sleep,  are  produced.  In  excessive  doses,  it 
causes  headache,  delirium,  apoplexy,  and  death. 

By  habit,  the  effects  of  this  drug  on  the  body 
are  greatly  diminished;  one,  two,  and  three 
grains  produce  marked  effects  at  first;  and  cases 
have  oecurred  of  death  from  swallowing  even 
four  grains :  by  degrees,  however,  the  habit  of 


daily  taking  opium  will  enable  a  pencn  to 
swallow  with  impunity  20,  40,  60,  and  100 
grains,  and  upwards.  The  habitual  use  and  abuse 
of  opium,  produces  the  same  effects  on  the  con- 
stitution  as  dram  drinking,  such  as  dyspepsia, 
with  total  loss  of  tone  of  the  stomach;  tremon, 
palsy,  stupidity,  general  emadati<m,  and  pre- 
mature decay.  In  eastern  countries,  opium  is 
not  only  taken  into  the  stomach,  bat  is  ak> 
smoked  like  tobacco,  the  inhaled  fiiines  pToda^ 
ing  the  same  stupifying  effiectsas  the  solid  drag. 
Few  of  those  infiituated  wretches  who  once 
yield  to  this  debasing  vice,  ever  have  the  resolu- 
tion or  power  to  abandon  it. 

The  use  of  this  celebrated  medicine,  thongfa 
not  known,  or  at  least  alluded  to,  by  Hippocnte, 
was  familiar  to  Diagoras,  who  iumiediately  sue- 
ceededhim.  It  was  anciently  prepared  at  Iliebes, 
and  hence  the  name  of  Thebaicum  by  whidi  it 
was  long  known.  Thb  differs  firom  the  mecmm 
of  the  ancients,  which  was  the  expressed  juice 
of  the  plant,  obtained  by  decoction  in  water. 

As  a  medicine,  it  is  the  chief  narcotic  of 
modem  practice,  and  is  universally  used  in  dis- 
eases to  mitigate  pain,  dimininh  over  sensibility 
of  the  system,  to  procure  sleep,  check  kKMOMss 
of  the  intestines,  and  other  excessive  discbarges. 
It  is  improper,  however,  in  all  cases  of  an  inflam- 
matoiy  nature,  where  previous  bleeding  oreti- 
cuations  have  not  been  used.  It  also  n^nire^ 
much  skill  and  management  in  its  exhil^tioiL 
Reference  always  being  had  to  the  peceliiritics 
of  the  constitution,  the  nature  of  the  disease, 
and  the  r^^tion  of  the  dose,  or  the  medidoes 
with  which  it  may  be  combined.  Thus,  wilb 
ipecacuan,  it  produces  perspiration;  with  calomel, 
it  allays  certain  states  of  inflammation;  and  with 
purgatives,  it  relieves  colic,  pain,  and  looseness 
of  the  bowels. 

Lbttucb  flaciuoa  virogaj.  S^^ngenmOy  pofy- 
gamioy  tqucdis  of  Linnaeus.  This  is  a  common 
perennial  plant  in  meadows,  and  on  the  sides  of 
ditches.  The  stalk  is  about  three  feet  high,  tbe 
root  leaves  are  cut  into  deep  defls,  the  edges 
serrated;  the  stem  leaves  are  arrow-diaped,  entire, 
and  embrace  the  stalks.  The  flowers  are  com- 
posed of  numerous,  equal,  yellow  floret^  and 
appear  in  July  and  August. 

The  plant  lias  a  strong,  unpleasant  smdl,  very 
similar  to  that  of  opium;  and  a  bitter,  said 
taste.  It  abounds  in  a  milky  juice,  which,  when 
scraped  off  and  hardened,  has  a  strong  resem- 
blance to  opium. 

Dioscorides,  the  Greek  physician,  seems  to 
have  looked  upon  the  effects  of  the  juice  of  this 
plant  as  simihir  to  that  of  the  white  poppy- 
Dr  Ck)llin  of  Vienna  first  brought  it  into  notice 
in  modem  times,  as  a  cure  for  dropsies.  It  b« 
not,  however,  in  further  experience,  maintained 
its  reputation. 

The  common  garden  lettuce  also  yields  a  milky 
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juice,  which,  in  its  action,  resembles  that  of 
opium,  though  in  a  milder  degree.  This  juice 
is  collected  when  the  plant  has  put  forth  its 
flower  stem,  by  cutting  this  stem  across,  and 
collecting  the  juice  by  successive  small  pieces  of 
cotton,  which  are  thrown  into  a  little  water;  and 
after  a  safficient  quantity  has  accumulated,  this 
water  holding  in  solution  the  contents  of  the 
pieces  of  cotton,  is  evaporated,  and  an  extract  is 
thus  procured.  It  may  also  be  procured  at  less 
expense,  by  macerating  in  water  the  stems  and 
leaves,  just  after  the  seeds  hare  been  matured, 
and  before  the  plant  decays.  The  maceration  b 
to  be  coBtinued  for  twenty-fbur  hours,  then  the 
liquid  is  boiled  for  two  hours,  and  finally  eva- 
porated in  shallow  basins.  This  extract  is  called 
ladueariumy  or  lettuce  opium.  It  is  said  to 
allay  pain,  and  procure  relief  in  rheumatism, 
colic,  and  afiections  of  the  bowels,  and  to  have 
less  of  the  disagreeable  effects  which  opium  not 
unfrequently  produces. 

Hbmiock    Ceonium   maeulatumj.      Natural 
fiimily  umbelU/mB;    pmtandria^  digyniay    of 


316. 


Hemlock. 

Linnseus.  There  are  two  kinds  of  hemlock,  the 
water  hemlock,  and  the  common.  The  common 
hemlock  is  a  biennial  plant,  very  common  in 
waste  grounds.  The  stalk  rises  to  the  height  of 
five  or  six  feet.  It  is  hollow,  jointed,  and  thickly 
marked  externally  with  brown  spots.  The  lower 
leaves  are  very  huge,  tripinnated,  of  a  shining 
green  colour,  with  long,  concave  footstalks.  The 
upper  leaves  are  much  smaller.  The  flowers  are 
produced  in  umbels;  and  both  they  and  the  seeds 
bear  a  close  resemblance  to  another  plant  of  the 
same  natural  family,  the  common  carraway. 

The  Water  Hemlock  (ciaOa  virosaj,  is  found 
growing  on  the  borders  of  pools  and  rivers;  it 
strongly  resembles  the  former,  only  the  pinnae 
of  the  leaves  are  larger,  and  lanceolate;  and  the 
umbel  of  the  flowers  is  denser,  and  more  com- 
pact.    The  stem  b  not  spotted  like  the  common 


hemlock,  and  the  odour  of  the  plant  resembles 
that  of  smallage  or  parsly;  while  that  of  the 
common  hemlock  is  nauseous,  and  peculiarly 
unpleasant.  Both  plants  are  poisonous.  The 
root  of  the  water  hemlock  is  acrid,  and  power- 
fully poisonous  in  its  fresh  state,  but  loses  its 
virulent  qualities  when  dried.  The  root  of  the 
common  hemlock  possesses  little  or  no  active 
powers;  but  the  other  parts  of  the  plant  are 
decidedly  poisonous,  if  taken  in  sufficient  quan- 
tity. Sheep  and  some  other  animals  eat  it  with 
impunity,  while,  to  the  greater  number,  it  proves 
an  active  poison. 

The  ancients  were  familiar  with  the  poisonous 
nature  of  hemlock;  but  from  their  descriptions 
of  the  plant,  it  is  not  well  ascertained  whether 
the  water  hemlock  or  the  common,  (maculatum) 
was  the  species  they  employed.  Perhaps,  indeed, 
they  were  in  the  habit  of  using  both.  The  juice 
of  hemlock  was  frequently  administered  to 
criminals;  and  this  was  the  fetal  poison  which 
the  greatest  of  Greek  philosophers,  Socrates, 
was  adjudged  by  his  persecutors  to  drink.  The 
symptoms  produced  by  a  poisonous  dose  of  hem- 
lock are :  great  anxiety,  vomiting,  convulsions, 
stupor,  raving,  madness,  and  death.  In  smaller 
doses  it  may,  and  is,  however,  used  internally, 
without  producing  any  of  these  symptoms. 
Externally,  both  the  Greek  and  Arabian  physi- 
cians were  in  the  practice  of  using  it  for  the 
cure  of  indolent  tumours,  swellings,  and  pains 
of  the  joints,  as  well  as  for  affections  of  the  skin. 
Among  the  modems.  Baron  Stoerck  was  the 
first  who  called  the  attention  of  medical  men  to 
the  use  of  cictUOy  both  externally  and  internally', 
for  the  cure  of  cancerous  and  other  ulcers. 
Although  further  experience  has  not  altogether 
confirmed  the  high  praises  bestowed  on  it  by 
this  German  physician,  yet  it  has  been  found  a 
useful  medicine  for  afibrding  relief  in  those 
malignant  diseases.  It  is  used  in  the  form  of  an 
extract,  and  the  seeds  are  said  to  yield  a  stronger 
one  than  the  leaves,  or  other  parts  of  the  plant. 
The  leaves  are  also  used  either  as  a  tincture  in 
spirits,  or  dried  and  formed  into  a  powder.  These 
leaves  should  be  gathered  about  the  end  of  June, 
when  the  plant  is  in  flower.  The  small  leaves 
should  be  selected,  and  the  stalks  picked  out  and 
discarded.  The  leaves  are  then  dried  in  tlie  sun, 
or  in  a  pan  before  a  good  fire,  and  are  then  to  be 
put  into  strong  paper  bags,  and  kept  in  a  close 
drawer;  or  they  may  be  powdered  and  put  into 
glass-stopped  phials,  taking  care  to  exclude  them 
from  the  light.  The  medical  activity  of  this 
plant  is  said  to  reside  in  a  resinous  substance, 
which  may  be  obtained  by  evaporating  a  solution 
of  the  leaves  made  in  ether.  It  has  a  rich  dark 
green  colour,  and  contains  the  peculiar  odour  and 
taste  of  hemlock. 

Hemlock  WaUr-dropwart  (cmarUhe  erocata). 
This  is  alsc  a  poisonous  plant,  which  grows  on  the 
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banks  of  rivers  and  ditches,  and  floweis  in  June 
and  July.  The  root  is  perennial,  the  stalk  chan- 
neled, smooth,  and  of  a  yellowish  red  colonr,  and 
two  to  three  feet  in  height.  The  leaves  areaimply 
and  doubly  pinnated;  the  kiger  ptunie  three- 
lobed;  the  flowers  in  a  spreading  globular  umbel. 
The  root  is  not  unpleasant  to  the  taste,  but  is  a 
virulent  poison.  Mr  Howell  mentions,  that 
during  the  late  war,  eleven  French  prisoners  had 
the  liberty  of  walking  for  a  short  distance  around 
the  town  of  Pembroke.  Three  of  these  being 
in  the  fields  a  little  before  noon,  dug  up  a  large 
quantity  of  this  plant,  which  they  took  to  be 
wild  celery,  to  eat  with  their  bread  and  butter 
for  dinner.  After  washing  it  they  all  three  ate, 
or  rather  tasted  of  the  roots.  As  they  ^ere 
entering  the  town,  without  any  previous  notice 
of  sickness  at  the  stomach,  or  disorder  in  the 
head,  one  of  them  was  seized  -with  convulsions, 
the  other  two  ran  home  and  sent  a  surgeon  to 
him.  The  suigeon  endeavoured  first  to  bleed, 
and  then  to  vomit  him;  but  those  endeavours 
were  fruitless,  and  he  died  presently.  Ignorant 
of  the  cause  of  their  comrade's  death,  and  of 
their  own  danger,  the  two  men  gave  of  these 
roots  to  the  other  prisoners,  who  all  ate  some  of 
them  with  their  dinner.  A  few  minutes  after- 
wards, the  remaining  two  who  gathered  the 
plants  were  seized  in  the  same  manner  as  the 
first,  of  which  one  died;  the  other  was  bled,  and 
an  emetic  with  great  difficulty  forced  down,  on 
account  of  his  jaws  being  locked  together.  This 
operated,  and  he  recovered;  but  was  sometime 
affected  with  dizziness  in  his  hcad«  though  not 
sick,  or  the  least  disordered  in  his  stomach.  The 
other  eight  being  bled  and  vomited  immediately, 
recovered.* 

At  Clonmel,  in  Ireland,  eight  boys  mistaking 
this  plant  for  water  parsnip,  ate  plentifully  of 
its  roots.  About  four  or  five  hours  after,  the 
eldest  boy  became  suddenly  convulsed,  and  died; 
and  before  the  next  morning,  four  of  the  other 
boys  died  in  a  similar  manner.  Of  the  other 
three,  one  was  maniacal  several  hours;  another 
lost  his  hair  and  muls;  but  the  third  escaped 
unhurt.  In  other  cases  where  children  ate  the 
root  by  mistake,  burning  heat  in  the  stomach, 
great  agony,  sickness,  vomiting,  and  convulsions 
followed. 

The  leaves  and  juice  of  the  plant  are  equally 
deleterious.  Goats  brouse  on  it  with  impunity, 
but  to  most  other  animals  it  proves  a  poison. 
Even  the  odour  of  the  phmt,  if  long  inlialed, 
causes  nausea  and  giddiness.  This  plant  is  not 
commonly  used  as  a  medicine,  although,  in  some 
cases,  it  has  been  taken  with  effect  in  eruptive 
diseases  of  the  skin.  It  should  be  given  at  first 
in  small  doses,  gradually  increased. 

UE:uiMfE  fhyosciamus  ni^erj,  Natural  family 

*  PliiloTOph.  Trantact.  rol.  44.  I 


m^Mteag;  pentandrioy  manogynia,  of  linnsas. 
The  black  henbane  is  a  biennial  plaat,  which 
grows  wild  In  Britain,  and  is  to  be  found  oom- 
monly  among  rubbish,  and  on  road  sides.  The 
root  is  loE^  oompaot^  and  fibrous.  The  sUlk 
is  round,  woody,  branched,  and  about  two  feet 
high.  The  leaves  are  laige,  deeply  dirided  ioto 
irregular  lobes,  and  of  a  sea-graen  o(daiir,woQUy, 
and  with  their  base  embcaoe  the  stem.  The 
flowers  {;row  in  iiregular  clusters  at  the  tops  of 
the  bmrahec  The  coroUais  f annel-du^ped,  con- 
sisting of  a  ahoct  tube,  with  an  expanded  limb, 
divided  into  five  obtuse  segments;  <tf  a  diqg}' 
yellow  c<^ottr,  with  many  minute,  puipk  veins. 
The  ci^)8ule  b  oval,  two-celled,  and  c<aitm 
many  small,  irregular,  brown  aeeda.  The  plant 
flowers  in  June.  The  amell  of  fthe  whole  plint 
is  strong  and  pecuGac  The  bnused  leaves  enoit 
an  odour  somewhat  like  that  of  tobacco.  This 
odour  is  still  stronger  when  the  leaves  are  bnrat, 
and  on  ignition  they  sparkle  with  a  eaekling 
noise,  somewhat  like  the  deflagration  of  ni^- 
To  the  taste  the  leaves  are  mild  and  msdla- 
ginous. 

All  parts  of  the  plant,  the  roots,  seeds,  and 
leaves,  when  taken  into  the  stomach  in  suffident 
quantity,  prove  a  powerful  narcotic  poison.  A 
French  physician  relates  ihat  nine  persons, 
having  eaten  by  mistake  the  roots  of  henbsne, 
were  seized  with  most  alarming  symptoms. 
Some  were  speechless,  and  showed  no  other  signs 
of  life  than  by  convulsions  and  contortions  of 
the  limbs;  others  uttered  terrible  bowlings,  and 
exhibited  strong  muscular  convulsions:  insU, 
the  eyeballs  stared  fit)m  their  sockets,  and  their 
mouths  were  drawn  backwards  on  both  sides. 
On  recovering,  all  objects  appeared  for  sereral 
days  of  a  red  scarlet  hue.  "Four  children," 
says  Sir  Hans  Sloane,  "who  ate  the  berries, 
mistaking  their  capsules  for  filberts,  were  seiod 
with  great  thirst,  swimmings  of  the  head,  dim- 
ness of  sight,  ravings,  and  profound  sleep,  which 
last,  in  one  of  the  cases,  continued  for  two  days 
and  nights. 

Dr  Stedman  relates  a  case  in  which  tiie  leaves 
were  boiled  by  mistake  in  broth,  which  was 
eaten  by  seven  persons.  "I  saw  them," sap 
he,  "about  three  hours  after,  and  then  three  of 
the  men  were  become  quite  insensible,  did  not 
know  their  comrades,  talked  incoherently,  and 
were  in  as  high  a  delirium  as  people  in  the  rage 
of  a  fever.  All  of  them  had  low  irregular  pulsw, 
slavered,  and  fi^quently  changed  colour;  thetf 
eyes  looked  fiery,  and  Uiey  catched  at  whateTcr 
lay  next  them,  calling  out  that  it  was  going  to 
fall." 

This  plant  proves  also  a  poison  to  some  ani- 
mals, as  to  birds  and  dogs;  while  cows,  horses, 
goats,  and  pigs,  eat  it  with  impunity. 

In  medicine  this  plant  has  been  used  from  the 
earl  iest  records.     Dioscoridee  employed  it  to  pro- 
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core  sleep,  and  allay  pains;  and  Celsos  and  others 
hare  made  use  of  it  for  the  same  purposes,  both 
externally  and  internally.  Its  modem  use  was 
rmved  by  Baron  Stoerck,  who  gaye  it  in  the  form 
of  an  extract,  in  cases  of  epilepsy,  and  other 
nervous  and  conyulsiye  diseases. 

In  modem  practice  it  is  employed  lu  all  those 
cases  where  opium  b  found  not  to  suit  the  par- 
ticular constitution.  As  it  is  of  a  laxative  ten- 
dency also,  it  b  employed  in  preference  to  opium, 
where  it  is  of  importance  to  preserve  the  due 
ae^n  of  the  bowels. 

The  Qsoal  preparations  are  an  extract  made 
by  evaporating  the  inspissated  juice,  the  dose 
of  which  is  from  a  grain  to  fifteen,  twenty,  and 
even  thirty^  increased  gradually. 

A  spirituous  tincture  is  also  prepared  from  the 
lea¥ea,  whidi  is  about  one-half  the  strength  of 
Undannm.  Externally,  both  those  preparations 
are  used  in  rheumatism  and  local  pains,  and  in 
certain  diseases  of  the  eye.  A  watery  solution 
of  the  extract  applied  to  the  eye,  has  a  dmilar 
e£BBct  with^  that  of  belladonna  in  dilating  the 
pupil,  and  thus  preparing  the  eye  for  an  opera- 
tion, or  assisting  the  cure  of  its  internal  mflam- 
■atioo.  This  dilatation  leaves  no  injurious 
effect  afterwards.  Poultices  of  the  leaves  are 
also  applied  to  indolent  tumours,  and  irritable 
sores.  Its  effect  in  cancerous  sores^  however,  is 
only  to  allay  pain. 

Dbadlt  Niobtshadb  (atrepa  belladonna). 
Natural  family  totanece;  peniandria,  mcnogynia^ 


Deadlj  Nightshade. 

of  Linnsus.  This  plant,  which  is  found  grow- 
ing in  shady  situations  and  waste  grounds  in  this 
country,  belongs  to  a  natural  family  which  all 
poasess,  in  a  greater  or  less  degree,  the  narcotic 
poisonous  quality. 

The  root  is  thick,  whitish,  and  perennial, 
sending  forth  annually  a  strong,  branehed,  pur- 
ple coloured  stem,  from  three  to  five  feet  high. 


The  leaves  ai-e  of  unequal  size^  and  are  entire, 
oval,  pointed,  standing  in  pairs  on  very  short 
footstalks.  The  flowers  are  large,  bell-shaped, 
pendent,  and  of  a  brown  purple  hue;  appearing 
in  June  or  July,  and  producing  a  round  purple 
berry,  which  ripens  in  September.  The  wholp 
plant  b  covered  with  a  fine  down. 

Dioscorides  and  other  Greek  physicians  werb 
in  all  probability  acquainted  with  this  plant, 
though  their  descriptions  are  not  sufficiently 
minute  so  as  to  identify  it.  Sauvages  supposes 
that  the  belladonna  was  the  plant  which  pro- 
duced such  strange  and  dreadful  effects  upon  the 
Roman  soldiers  under  the  command  of  Antliony, 
during  their  retreat  from  the  Parthbns.  In  thb 
retreat  they  suffered  great  distress  in  the  want 
of  provbions,  and  were  urged  to  eat  unknown 
plants;  among  others  they  ate  one  which  had  a 
deleterious  effect,  so  that  he  that  had  eaten  of 
it,  lost  hb  memory  and  hb  senses,  and  employed 
himself  wholly  in  turning  about  all  the  stones 
he  could  find;  and  after  vomiting  up  bile,  fell 
down  dead.  Buchanan,  the  Scotch  hbtorian, 
also  relates  that  the  Scots  mixed  the  juice  of 
the  belladonna  with  the  bread  and  drink  w^hich 
by  their  truce  they  were  to  supply  the  Danes 
with,  which  so  intoxicated  them,  that  the  Scots 
killed  the  greater  part  of  Sweno's  army  while 
asleep.  The  root,  the  leaves,  the  juice,  and  the 
berries  of  this  plant,  are  all  more  or  less  poison- 
ous.^  The  latter  are  often  eaten  by  children;  and 
if  more  than  three  of  them  be  taken  into  the 
stomach,  sickness,  great  heat,  and  thirst,  painful 
swallowing,  giddiness,  delirium,  and  convulsions 
follow,  I'he  eyelids  are  drawn  down,  the  iris  is 
dilated  and  immovable,  the  face  becomes  red 
and  swelled,  and  spasms  affect  the  jaw.  The 
sensibility  of  tlie  stomach  and  other  organs 
becomes  so  paralyzed,  that  the  strongest  emetics 
have  no  effect;  while  the  action  of  the  heart  is 
gradually  diminbhed,  till  death  takes  place. 
After  death,  the  coats  of  the  stomach  and 
boweb  exhibit  signs  of  inflammation.  Strong 
emetics,  the  stomach  pump,  and  afterwards 
draughts  of  vinegar  and  water,  should  be  used 
as  a  means  of  cure  when  these  berries  have  been 
swallowed. 

The  leaves  of  thb  plant  were  at  an  early  period 
used  internally  in  cases  of  glandular  swellings 
and  cancerous  tumours,  as  also  to  ulcers.  Their 
beneficial  effects  in  these  cases,  led  physicians  to 
employ  them  internally  for  the  same  disorders, 
when  they  were  in  many  instances  successful. 
Dr  CuUen  says,  '<I  have  had  a  cancer  of  the  lip 
entirely  cured  by  it;  a  schirrosity  in  the  breast, 
of  such  a  kind  as  frequently  proceeds  to  cancer, 
I  have  found  entirely  discussed  by  the  use  of  it : 
a  sore  a  little  below  the  eye,  which  had  put  on 
a  cancerous  appearance,  was  much  mended  by  its 
internal  use;  but  the  patient  having  learnt  some- 
what of  the  pobonous  nature  of  the  medicine, 


Digitized  by 


Google 


552 


HISTORY  OF  THE  VEGETABLE  KINGDOM. 


refused  to  continue  the  use  of  it,  upon  which 
the  sore  again  spread,  and  was  painful;  but  upon 
a  return  to  the  use  of  the  belladonna,  was  agiun 
mended  to  a  considerable  degree,  when  the  same 
fears  again  returning,  the  use  of  it  was  again 
laid  aside,  and  with  the  same  consequence  of  the 
sore  becoming  worse.  Of  these  alternate  states 
connected  with  the  alternate  use  of  and  abstin- 
ence from  the  belladonna,  there  were  several  of 
these  alternations  which  fell  under  my  own 
observation.'* 

The  dose  of  this  medicine,  like  all  other  nar- 
cotics, should  be  begun  in  small  quantity,  as  a 
grain,  and  gradually  increased.  Six  grains  of 
the  dried  leaves  of  belladonna  is  reckoned  an 
average  full  dose.  A  watery  inliision  of  the 
leaves  also,  contains  all  the  virtues  of  the  plant. 

Extemcdly,  it  is  used  in  local  pains  and  swell- 
ings, and  to  ^ihie  the  pupil  of  the  eye  in  some 
of  its  diseases,  and  previous  to  the  operation  for 
cataract.  For  this  purpose,  a  few  d^ps  of  the 
infusion  may  be  dropped  into  the  eye,  or  the 
extract  may  be  rubbed  on  the  external  part  of 
the  eyelids.  In  about  four  hours  the  greatest 
degree  of  dilatation  takes  place. 

The  active  principle  of  belladonna  has  been 
discovered  to  be  of  an  alkaline  nature,  and  is 
called  atropium,  Mr  Brandes,  the  discoverer,  on 
tasting  a  small  quantity  of  the  sulphate  of  atro- 
piutny  which  was  rather  salt  than  bitter,  experi- 
enced extreme  confusion  of  head,  trembling  in 
all  his  limbs,  alternate  rigours  and  heat,  violent 
tension  of  the  chest,  difficulty  of  breathing, 
sinking  of  the  pulse,  and  retching.  The  most 
severe  of  these  symptoms  abated  in  half  an 
hour. 

Mandrake  (cUropa  mandroffora).  The  root 
is  perennial,  and  three  or  four  feet  long.  The 
leaves  are  radical,  sessile,  ovate,  entire,  waved. 

There  is  no  stem;  but  the  flowers,  which  are 
white,  with  a  bell-^ped  corolla,  divided  at  the 
top  into  five  notched  segments,  stand  upon 
simple  stalks.  The  fruit  is  a  large  two-celled 
berry,  of  an  orange  colour,  containing  many 
kidney-shaped  seeds. 

This  plant  is  a  native  of  the  southern  parts  of 
Europe,  where  it  flowers  in  March  and  April. 
It  was  cultivated  in  England  by  Turner,  in  1562, 
and  is  not  uncommon  in  English  gardens. 

The  superstitious  and  absurd  fables  formerly 
told  of  the  mandrake,  would  not  now  for  a  moment 
impose  upon  the  most  credulous  and  ignorant. 
The  great  resemblance  of  some  of  the  roots  to 
the  human  form,  the  danger  of  taking  them  out 
of  the  ground,  and  their  surprising  efiects,  were 
all  the  invention  of  empirical  knavery  and  im- 
posture. 

The  ancient  writers  represent  the  root  of  this 
plant  to  be  possessed  of  an  anodyne  and  soporific 
quality;  in  large  doses,  it  is  said  to  excite  delir- 
ium and  madness.    They  used  it  for  procuring 


rest  and  sleep  in  continued  watchings,  and  in 
those  painful  diseases  that  resisted  otLa  reme- 
dies; in  melancholy,  con vulnon8,rheainaticpainB, 
and  scrophulous  tumours.  They  used  Uie  baik 
of  the  root,  either  expressing  the  juice,  or  infus- 
ing it  in  wine  or  water.  The  leaves  boiled  in 
milk,  and  used  as  a  poultice,  were  employed 
by  Boerhaave  as  an  application  to  indolent 
tumours.  HoflPberg,  also,  employed  the  root  in 
discussing  swellings  of  the  glands,  and  intemallj 
in  the  form  of  a  tincture. 

There  is  no  doubt  but  mandragora  has  the 
narcotic  qualities  in  considerable  length;  yet 
it  is  rarely  employed  in  modem  practice. 

0<Mrdm  Nightshade  (toiamiumtdgrum).  This 
annual  plant  is  common  in  this  country,  and 
grows  about  rubbish  and  dunghiUs.  The  flower 
is  very  like  that  of  the  common  potato.  The 
stalk  is  about  a  foot  in  height;  the  lesfes  are 
alternate,  irregularly  ovate,  waved  in  the  mar- 
gins, and  covered  with  soft  down.  The  fruit  is 
a  round,  two-celled  berry,  of  a  black  colonr 
when  ripe,  and  contains  several  kidney-shaped. 
yeUow  seeds.  The  smell  of  the  plant  ia  fiunt 
and  disagreeable.  It  has  very  little  taste,  but  it 
possesses  the  narcotic  qualities  of  the  dass  to 
which  it  belongs  in  a  considerable  degree;  eren 
the  odour  of  the  plant  is  said  to  cause  deep. 
The  berries  are  equally  poisonous  with  the  learn. 
Three  children,  upon  eating  them,  were  aeiied 
with  burning  heat  of  the  stomach  and  delirimn, 
accompanied  by  spasms  and  distortions  of  the 
limbs.  The  leaves  boUed  in  water,  and  eaten 
by  a  mother  and  four  children,  produced  swell- 
ings of  the  fece  and  limbs,  fDllowed  by  inflam- 
mation and  mortification;  but  the  husband,  who 
partook  of  the  same  mess,  felt  no  disorder.  The 
berries  prove  a  deadly  poison  to  poultiy.  ^Kos- 
corides  and  Theophrastus  mention  this  plant  as 
employed  as  an  esculent;  at  the  same  time  they 
used  it  as  an  external  application  to  swelled 
glands,  ulcers,  eruptions  of  the  skin,  and  diseases 
of  the  eyes.  The  Arabians  also  employ  it  in 
the  same  manner;  and  Ray  speaks  highly  of  its 
eflfects  in  removing  swellings  of  the  breast.  It 
is  not  much  used  in  the  modem  practice  of  the 
healing  art. 

Woody  Nightshade  (solannm  dubamm)' 
This  is  also  a  common  plant,  which  grows  in 
hedges  in  moist  situations.  The  stalk  is  alender, 
climbing,  covered  with  bark  of  an  ash  colow^ 
and  rises  to  six  or  seven  feet  in  height.  TJ* 
leaves  are  long,  oval,  and  pointed,  those  ^^^ 
top  are  spear-shaped.  The  flowers  are  pwp 
coloured,  with  long  yellow  anthers.  Thciro" 
is  an  oblong,  reddish  berry,  containing  many 
flat,  yellow  seeds. 

The  roots  and  stalks,  on  being  chewed,  m 
cause  a  sensation  of  bitterness,  which  is  «on 
followed  by  a  oonaderable  degree  of  sweetotfs; 
and  hence  the  plant  obtained  its  name  of  bitte^ 


Digitized  by 


Google 


8TRAMM0NIUM,0R  THORN  APPLE. 


b59 


■weet  fdukamaraj.  The  berries  act  powerfully 
on  the  stomach  and  bowels^  exciting  both  yomit- 
iDg  and  pui^g.  Thirty  of  these  were  given 
to  a  dogy  which  soon  became  mad,  and  died  in 
the  course  of  three  hours;*  and  upon  opening 
his  stomach,  the  berries  were  discovered  to  have 
undergone  no  change  by  the  powers  of  digestion. 
There  can  therefore  be  little  doubt  of  the  dele- 
terious nature  of  these  berries;  and  as  they  are 
very  common  in  hedges,  and  may  easily  be  mis- 
taken by  children  for  red  currants,  which  they 
somewhat  resemble,  the  greatest  care  should  be 
taken  to  point  out  their  danger.  The  stem  and 
young  branches  are  the  parts  employed  in  medi- 
cine; and  these  are  said  to  be  strongest  in  autumn, 
after  the  leaves  are  shed. 

Dulcamara  does  not  exhibit  those  decided  nar- 
cotic qualities  that  the  other  species  do.  It  is 
swd,  however,  to  act  as  a  general  stimulant,  by 
increasing  all  the  secretions  of  the  body  when 
given  in  moderate  doses;  in  larger  quantities,  it 
produces  sickness,  vomiting,  and  convulsions. 
Much  of  its  activity  seems  to  depend  on  the  soil 
in  which  it  grows.  In  light  dry  soils,  and  warm 
dimatfis,  its  powers  are  very  greatly  increased. 
It  has  been  recommended  in  rheumatism,  affec- 
tions of  the  skin,  glandular  swellings,  and  ulcers. 
A  decoction  of  the  young  twigs  in  water,  is  the 
form  usually  employed. 

Stramm ONiUM  or  Thorn  Apple  (datura  stram- 
n).  Thisplant,belongingtothe8amenatural 

«7. 


StnuBmoniiiiib 

fiunily  as  the  above,  is  a  native  of  America;  it 
is  also  a  common  annual  in  this  countiy,  grow- 
ing about  dunghills,  and  among  rubbi^.  The 
stalk  IB  thick,  smooth,  and  shining,  growing  to 
the  height  of  two  feet.  The  leaves  are  alternate, 
large,  broad  towards  the  base,  pointed  at  the 
extremities,  indented,  and  formed  into  several 
obtuse  angles.  The  flowers  are  large,  solitary, 
white,  with  a  tubular,  pentangular  calyx,  and 
funnel-shaped  corolla.  The  capsule  is  large, 
oval,  fleshy,  beset  with  long  spines,  and  divided 
into  cells. 

The  strammonium,  in  its  recent  state,  has  a 
oitterish  taste,  and  a  smeU  somewhat  resembling 

♦  Woodrille**  BotMiy. 


that  of  poppies.  It  has  strong  narcotic  quali- 
ties. The  odour  of  the  plant  is  said  to  induce 
giddiness  and  stupor;  and  the  leaves,  stem,  ot 
capsule,  if  taken  into  the  stomach,  produce  all 
the  efiects  of  a  poison.  The  seeds  are  the  most 
powerfully  narcotic  part  of  the  plant;  and 
instances  have  occurred  where  they  were  eaten 
by  mistake,  and  death  followed.  When  taken 
into  the  stomach  in  moderate  quantity,  they 
produce  a  sort  of  intoxication,  followed  by  a 
deep  sleep.  M.  Brandes  has  discovered  the 
peculiar  active  principle  of  these  seeds,  and  has 
termed  it  datwrine. 

This  plant,  or  an  allied  species,  was  known  to 
the  ancient  Greek  physicians.  In  modem  times, 
it  was  first  tried  as  a  remedy  hi  mania  and  mel- 
ancholy, by  Baron  Stoerck.  Several  cases  of  the 
same  diseases  were  also  cured  or  relieved  by  it, 
under  the  direction  of  different  Swedish  physi- 
cians. It  has  also  been  employed,  and  some- 
times with  advantage,  in  convulsive  diseases. 
Dr  Barton  considers  it  to  be  a  medicine  of  general 
efficacy.  He  gives  it  in  powder,  beginning  with 
doses  of  a  few  grains,  gradually  increasing  to 
fifteen  and  twenty  grains.  In  a  case  where  thirty 
grains  were  given,  it  dilated  the  pupil  of  one 
eye,  and  produced  paralysis  of  the  eyelids, 
which  was  removed  by  a  blister.  The  smoke 
of  the  dried  root  and  stem,  has  been  much 
extolled  for  the  cure  of  asthma.  This  practice 
was  derived  from  the  East  Indies,  where  other 
species  of  the  plant  are  employed.  For  this 
purpose  the  root  and  lower  parts  of  the  stem  are 
to  be  dried  quickly,  and  cut  into  pieces,  and 
then  beat  so  as  to  divide  the  fibres.  Part  of 
them  are  put  into  the  bulb  of  a  tobacco  pipe, 
and  the  smoke  is  first  to  be  taken  into  the  mouth, 
and  then  inhaled  into  the  lungs.  This  is  said 
to  excite  a  heat  in  the  chest,  followed  by  copious 
expectoration;  sometimes  tiiere  b  giddiness  and 
drowsiness,  but  rarely  nausea.  It  frequently 
gives  relief  when  a  pipe  b  thus  smoked,  upon  a 
paroxysm  being  threatened,  or  even  after  its 
commencement.  The  patient  generally  fialls 
asleep,  and  awakes  relieved.  In  some  cases  a 
perfect  cure  is  effected,  but  more  commonly, 
according  to  the  predisposing  cause,  the  relief  is 
only  temporary. 

Dr  Marcet  highly  extols  an  extract  prepared 
from  the  seeds,  in  preference  to  that  from  the  whole 
plant.  In  doses  of  from  one-eighth  of  a  grain  to  a 
grain,  he  says,  in  cases  of  chronic  disease,  attended 
with  acute  pain,  it  produces  almost  immediate 
relief.  It  also  occasions  a  sort  of  nervous  shock, 
which  is  frequently  attended  with  a  momentary 
affection  of  the  head  and  eyes,  with  a  degree 
of  nausea,  and  with  a  feeling  of  intoxication. 
In  many  instances  it  excites  nervous  sensations, 
which  are  referred  to  the  cesophagus,  or  wind- 
pipe, cau^ng  a  feeling  of  suffocation.  It  does 
not  produce  direct  sleep,  but  rather  ease  and  free- 
4  ▲ 
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dom  from  pain;  nor  has  it  a  tendency  to  con- 
stipate the  bowels,  but  has  rather  an  opening 
eff^« 

FoxoLOTB    (digUtUit  purpurea).      Natural 
Cunily  tolanem;   didynamia^  (wgiospermia^  of 


»& 


DigiUUi. 

Linnaras.  This  plant,  well  known  by  its  beau- 
tiful pyramidal  spike  of  bell-shap^  flowers, 
grows  commonly  about  road  sides,  hedges,  rocks, 
and  quarries,  in  dry  grayelly  soils.  The  root  is 
biennial,  the  stalk  erect,  simple,  and  tapering. 
The  leaves  are  large,  oval,  obtusely  serrated  on 
the  edges,  downy,  and  stand  on  short  footstalks. 
The  flowers  grow  on  a  long  terminal  spike, 
chiefly  on  one  side :  they  are  huge,  monopetidous, 
pendulous,  and  bell-shaped;  purple  in  one  variety, 
white  in  another.  The  capsule  is  bilocular,  and 
contains  many  blackish  seeds.  The  flowers 
appear  in  June  and  July. 

The  leaves  are  the  medicinal  parts  of  the  plant. 
They  have  little  smell,  but  a  bitter,  nauseous 
taste.  In  large  doses  they  produce  the  usual 
eflFects  of  a  poisonous  narcotic,  as  vomiting, 
purging,  dimness  of  sight,  giddiness,  and  delirium, 
fbllewed  by  death;  in  moderate  and  regulated 
doses,  their  medicinal  effects  are :  to  diminish 
the  f^quency  of  the  pulse^and  the  irritability  of 
the  system;  to  increase  the  action  of  the  absor- 
bents, and  the  action  of  the  urinary  oigans. 
Bay,  and  the  earlier  English  physicians,  were 
acquainted  with  many  of  the  efiects  of  this 
plant;  but  Withering  first  discovered  its  diuretic 
properties.  For  some  time  digitalis  was  in  great 
vogue  for  the  cure  of  dropsy  and  consumption; 
but  being  used  indiscriminately  in  all  kinds  of 
these  complaints,  it  of  course  was  found  to  fail 
in  very  many  cases,  and  thus  suffered  a  diminu- 
tion of  its  high  reputation.  It  is  still,  however, 
reckoned  a  usefiil  and  powerful  medicine  by  the 
discriminating  physician,  and  is  employed,  in 
inflammatory  affections,  to  reduce  the  energy  of 
the  heart;  in  hemorrhage,  proceeding  from  rup- 
tured vessels  of  the  lungs;  in  aneurism  or  enlarge- 
ment of  the  arteries;  and  in  dropiuc^  affections 
of  the  chest  and  abdomen. 

Withering  directs  the  leaves  to  be  gathered 
after  the  flowering  stem  has  shot  up,  and  about 


the  time  when  the  blossoms  are  comiDf  forth; 
the  lea&talk  and  midrib  are  to  be  rejected,  and 
the  leaves  are  to  be  dried  in  the  sun  or  before  a 
fire.    When  dry  they  are  easily  reduccaWe  to  a 
beautiful  green  powder,  the  dose  of  whiA  b 
from  one  grain  to  three  or  four,  in  the  connc  of 
the  day.    The  leaves  also  yield  thcbr  virtues  to 
water,  forming  an  infusion;  or  to  spirits,  forming 
a  tmcture.     While  umng  this  medicine  as  a 
diuretic,  copious  draughts  of  water,  or  any  bland 
fluid,  should  be  taken  at  same  time.    In  maojr 
cases  of  dropsy,  the  good  effect  of  digitalis  is 
only  available  after  bleeding,  and  other  means 
of  evacuation  have  been  practised. 

The  beauty  of  this  plant  has  recommended  it 
to  the  notice  of  the  florist,  and  it  is  accordingly 
often  found  in  the  garden  parterre.  It  also  forms 
an  ornamental  and  conspicuous  object  in  many 
mountain  and  woodland  scenes,  in  Scotland  and 
Wales.  Among  the  country  people  it  has  receiTed 
various  names.  In  the  south  of  Scotland  it  is 
called  *«bloody  fingers;**  in  the  north,  "dead 
man's  bells.'*  In  Wales  it  is  caUed  "fairiesj 
gloves."  Fairies  were  often  called  **foIlc8;" 
henee  no  doubt  the  origin  of  the  common  name, 
"folks  glove,**  and  not  as,  misspelt,  "fox  glore." 

Nux  Vomci.  fOryehnoi  nvs  wsiwi J.  Natural 
family  9oUinem;  penUmdria^  mmogynvL   The 
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Nox  Yonks, 
tree  which  bears  the  vomic  nut,  U  a  native  of 
the  East  Indies.  It  vs  of  conadcwble  m«^ 
sends  ofl^  numerous  strong  branches,  covered 
with  dark  gray,  smooth  bark.  The  yonng 
branches  have  a  knotted,  jointed  appeann^ 
The  leaves  arise  at  the  joints  in  pairs,  upon  short 
footstalks,  and  are  broad,  oval,  and  pointed,  witt 
from  three  to  five  ribs.  The  flowers  tenmnaw 
the  branches  in  a  kind  of  umbel.  The  coiolia 
is  smaU,  bell-shaped,  and  of  a  white  <^' 
The  fruit  is  a  round,  smooth,  large,  pulpy  beny, 
externally  yellow,  and  contains  within  sewra 
round  depressed  seeds,  covered  with  downy, 
radiated  hairs.  These  seeds  afford  tiiesutetsna 
known  under  the  name  of  nux vomica;  tiwytfc 
flat,  round,  about  an  inch  broad,  and  a  quarter 
of  an  inch  thick,  with  a  prominence  m  tn 
middle;  on  both  sides  of  a  gray  colour,  coterea 
with  a  kind  of  wooUy  matter,  and  internaiij 
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Imrd  and  tough,  like  a  horn;  to  the  taste  they 
(m  extronely  bitter,  but  have  no  smell.  They 
consist  chiefly  of  a  gummy  matter,  and  a  resin, 
soluble  in  alcohol,  to  which  it  imparts  an  intensely 
bitter  taste.  Strychnine  is  the  name  of  that 
peeoliar  active  principle  contained  in  the  resin 
of  these  seeds. 

Nqx  vomica  may  be  classed  among  the  most 
powerful  6f  vegetable  narcotics.  To  man  and 
most  animals,  it  proves  a  virulent  poison. 
Administered  to  dogs,  hares,  foxes,  wolves,  cats, 
rata,  rabbits,  and  several  kinds  of  birds,  it  pro- 
duced death  in  a  very  short  time. 

A  horse  after  having  taken  a  dram  of  the 
half  roasted  seeds,  died  in  the  course  of  four 
houTB.  Its  effect  upon  different  animals,  even 
of  the  same  species,  varies,  however,  greatly,  and 
does  not  seem  to  depend  always  on  the  quantity 
taken.  With  some  animals  its  effects  are  instan- 
taneous: with  others,  not  till  after  several  hours, 
when  laborious  respiration,  followed  by  stupor, 
tremblings,  coma,  and  convulsions,  usually  pre- 
cede the  extinction  of  life.  Its  effects  on  the 
human  subject  are  exactly  similar;  and  from  no 
appearances  of  inflammation,  being  visible  on 
the  stomach  or  intestines  after  death,  it  appears 
that  the  poison  acts  immediately  on  the  nervous 
system,  and  qteedily  destroys  life  by  the  viru- 
lence of  its  narcotic  qualities. 

The  quantity  necessary  to  produce  fetal  effects 
on  a  strong  dog,  need  not  exoeed  a  scruple;  a 
mbbit  was  killed  by  five,  and  a  cat  by  four 
grains;  and  a  girl  of  ten  years  of  age  was  poi- 
soned by  a  dose  of  fifteen  grains.  It  is  frequently 
employed  mixed  with  meal,  to  poison  rats,  and 
proves  an  effectual  means  of  destroying  these 
vermin. 

Although  many  trials  have  been  made  of 
exhibiting  this  substance  internally  for  the  cure 
of  diseases,  especially  in  Germany  and  Sweden, 
yet  it  has  never  come  into  very  general  use  as  a 
medicine;  externally,  however,  it  has  been  em- 
ployed, especially  of  Lite,  as  a  powerful  and 
rueful  stimulant  in  local  and  general  affections, 
accompanied  by  a  loss  of  nervous  power  and 
mnscdar  energy. 

Wolf's  Bans,  or  Monkshood  (aeonitmn 
*<^e^^.  Natural  family  ranunctUacece ;  poly- 
^f^dria^  trigyma^  of  Linncus.  Thb  is  a  peren- 
nial plant,  with  a  turnip-shaped  root.  The  stalk 
pows  erect,  to  the  height  of  three  or  five  feet 
The  leaves  are  lobed,  deeply  laciniated,  and  stand 
alternately  upon  long  footstalks;  the  upper  leaves 
being,  however,  almost  sesnle;  the  upper  part 
*Jttk  green,  the  under  whitish.  The  flowers 
terminate  the  stalk;  they  are  without  calyces, 
wd  grow  in  a  long  raceme.  Each  flower  consists 
of  five  petals,  which  include  two  nectaries;  the 
uppermost  petal  is  arched  over  the  lateral  ones, 
»  w  to  appear  like  a  helmet  or  hood;  the  colour 
*•  purplisli  blue,  or  deep  violet.    This  plant  is 


a  native  of  the  mountainous  or  woody  parts  of 
Germany  and  Switzerland,  and  was  introduced 
into  Britain  by  Gerard.  It  is  now  a  common 
plant  in  flower  borders. 

Ev^y  part  of  the  fresh  plant  is  a  virulent 
poison;  but  the  root  is  unquestionably  the  most 
powerfrd,  and  when  first  chewed,  imparts  a  slight 
sensation  of  acrimony,  but  afterwards  an  insen- 
^bility  or  stupor,  to  the  ^>ex  of  the  tongue; 
and  a  pungent  heat  of  the  lips,  gums,  palate,  and 
throat,  are  perceived,  followed  by  a  general 
tremor,  and  sensation  of  chillness.  Though  the 
plant  loses  much  of  its  power  by  drying,  yet 
when  a  little  of  the  powdered  root  is  put  upon 
the  tongue,  it  excites  a  durable  sense  of  heat, 
and  sharp  wandering  pains,  but  without  redness 
or  inflammation.  The  juice  applied  to  a  wound, 
affects  the  whole  nervous  system;  even  by  keep- 
ing it  long  in  the  hand,  or  on  the  bosom,  it  is 
said  to  produce  unpleasant  symptoms.  When 
taken  into  the  stomach,  it  causes  sickness,  vomit- 
ing, convulsions,  delirium,  violent  purging,  cold 
sweats^  and  death.  Like  Uie  other  narcotics  also, 
it  seems  to  act  directly  on  the  nervous  system, 
without  causing  any  visible  action  on  the  coats 
of  the  stomach.  It  proves  fatal  to  all  animals 
on  whom  it  has  been  tried.  The  ancients  were 
well  aware  of  the  baneful  qualities  of  aconite, 
and  fiftbled  it  the  invention  of  Hecate,  or  the 
virulent  froth  of  Cerberus.  Ray  states  it  as  the 
most  certain  and  sudden  of  all  poisons. 

The  root  was  administered  by  way  of  experi- 
ment, to  two  condemned  criminals  at  Rome,  in 
the  year  1524;  and  to  other  two  at  Prague,  in 
1661,  two  of  whom  quickly  died,  while  the 
other  two  with  difficulty  recovered.  It  hasfire- 
quently  been  eaten  in  mistake  for  other  plants, 
and  proved  &tal;  a  remarkable  case  is  recorded 
to  have  occurred  in  Sweden.  A  person  having 
eaten  some  of  the  fresh  leaves,  became  maniacal; 
and  the  surgeon  who  was  called  to  his  assistance 
declared  that  the  plant  was  not  the  cause  of  the 
disorder.  To  convince  the  company  that  in  his 
opinion  it  was  perfectly  innocent,  he  ate  freely 
of  the  leaves,  and  soon  after  died  in  great  agony. 

Among  the  modems,  Stoerck  was  the  first  to 
introduce  it  into  practice;  and  it  was  exhibited 
by  him  and  several  German  physicians,  chiefly 
in  cases  of  rheumatism,  and  with  very  fiivourable 
results.  It  has  also  been  found  an  efficacious 
remedy  in  glandular  sweUings,  stiff  joints,  and 
old  cases  of  gout  and  rheumatism.  The  usual 
preparations  of  the  plant  are  the  dried  leaves 
powdered,  or  the  expressed  juice  of  the  plant 
dried  to  the  consistence  of  an  extract.  A  grain 
of  either  of  them  may  be  given  at  first,  and 
gradually  increased.  The  strength,  however, 
varies  very  much,  according  to  circumstances. 
It  is  always  most  powerful  when  recently  pre- 
pared, and  loses  its  virtues  gradually,  according 
to  the  time  it  is  kept. 
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Dandelion  fleontodon  taraxacum).  Natural 
family  composUfB;  syngenena^  pofygamia  equalisy 
of  LimueuB.  This  is  perhaps  one  of  the  com- 
monest weeds,  the  small  seed  heing  fnrnished 
with  a  downy  appendage,  which  readily  carries 
it  along  upon  the  wind,  and  diffuses  it  in  all 
waste  places.  The  leaves  are  radical  and  deeply 
indented,  in  such  a  way  as  has  heen  termed 
rundnata.  The  flower  stalk  is  simple,  fistulous, 
coloured  of  a  pinkish  hue,  and  hears  one  flower. 
The  outer  calyces  are  hent  downwards.  The 
seeds,  which  are  numerous,  are  crowned  with  a 
fine  downy  feather,  and  are  disposed  In  a  spher- 
ical shape. 

The  young  leaves,  in  a  blanched  state,  have 
the  taste  of  endive,  and  are  frequently  used  in 
spring,  mixed  with  other  salad  plants.  In  Grer- 
many,  the  roots  are  roasted  and  substituted  for 
coffee  by  the  poorer  inhabitants,  who  say  that 
an  infusion  prepared  in  this  way,  can  hardly  be 
distinguished  from  that  of  real  coffee.  This 
plant  yields  a  milky  juice  rimilar  to  that  of  the 
lettuce  and  others.  It  is  bitter,  and  somewhat 
acrid;  but  the  juice  of  the  root  is  still  more 
powerful.  It  has  been  found  a  general  stimu- 
lant to  the  system,  but  especially  to  the  urinary 
organs.  Some  of  the  older  physicians  recom- 
mend it  in  obstructions  of  the  liver,  and  hypo- 
chondriacal diseases.  In  modem  practice,  how- 
ever, it  is  superseded  by  more  active  medicines, 
of  a  similar  tendency. 

Yarbow,  or  MiLLFoiL.  Natural  family  eom^ 
posike;  syngenesiOy  pofygamia  superfiua,  of  Lin- 
naeus. This  is  a  common  perennial  plant,  found 
in  dry  pastures  on  the  steep  banks  of  rivers,  in 
Britain.  The  stalk  is  smooth  and  downy,  and 
grows  to  the  height  of  ten  or  twelve  inches.  The 
leaves  stand  alternately  on  the  stem,  which  they 
partly  embrace,  and  are  subdivided  into  a  double 
series  of  pinnae;  they  are  numerous,  narrow,  and 
somewhat  pointed.  The  flowers  are  small,  white, 
or  purplish,  and  terminate  the  stem  in  a  close 
corymb.  Both  the  flowers  and  leaves  have  an 
aromatic,  rather  agreeable  smell,  and  a  bitter, 
rough,  and  somewhat  pungent  taste. 

Both  water  and  proof  spirit  extract  the  virtue 
of  this  plant;  and  by  distillation  it  yields  a  pene- 
trating, essential  oil,  possessing  the  peculiar 
flavour  of  the  plant  in  perfection. 

The  millfoil  was  known  to  the  ancient  physi- 
cians, and  was  esteemed  by  them  as  a  cure  for 
wounds  and  bleeding  vessels;  but  the  modem 
art  of  surgery  has  now  dispensed  with  all  such 
applications. 

Internally,  it  has  been  used  in  Germany  as  a 
tonic,  antispasmodic,  and  sedative.  That  it  pos- 
sesses some  narcotic  qualities,  would  appear  fVom 
the  fact  in  Sweden,  that  it  is  used  in  making  beer, 
to  which  it  imparts  an  additional  intoxicating 
quality.  In  modem  practice,  it  b  never  used 
as  a  medicine. 


CHAP.  LI. 

QUUS,  RESINS,  AND  BAL5AJU. 

In  a  former  part  of  this  work,*  we  described 
generally  the  various  v^table  products  obtained 
from  plants;  and,  amongst  others,  the  gums, 
renns^  and  balsams.  We  shall  now  more  par- 
ticularly describe  the  trees  and  plants  fiom  which 
those  substances,  as  fiir  as  known,  are  obtained. 

By,gum  or  mucilage,  is  understood  a  substance 
soluble  in  water,  but  insoluble  in  alcohol  Besins 
are,  on  the  contrary,  soluble  in  alcohol  and  the 
essential  oils,  but  insoluble  in  water.  Gum 
resins  are  substances  composed  both  of  resin  and 
gum,  or  mucilage;  and  balsams  are  combinations 
of  one  or  both  of  these,  with  benzoic  acid. 

Gux  Arabic  Tree,  or  EarpnAN  Thorh  faea- 
da  vera  J.    Natural  family  Ugtamnosa;  p^t 


tao. 


Gum  Arable  TH«. 

gamia^  monceda^  of  Lixmeus.  This  is  a  stunted, 
hard,  withered  looking  tree,  with  a  crooked  stem, 
covered  with  smooth,  gray  coloured  bark.  The 
leaves  are  bipinnated,  and  placed  alternately; 
the  partial  pinne  are  opposite,  furnished  with  a 
small  gland  between  the  outermost  pair,  and 
beset  with  numerous  pairs  of  narrow,  elliptical 
leaflets.  The  spines  are  long,  white,  spreaiding, 
and  proceed  from  each  side  of  the  base  of  the 
leaves.  The  flowers  aro  hermaphrodite  and 
male;  they  assume  a  globular  shape,  and  stand 
four  or  five  together  upon  slender  peduncle^ 
which  arise  from  the  azillc  of  the  leaves.  The 
calyx  is  small,  and  the  corolla  consists  of  fi^e 
small,  narrow  s^^ents,  of  a  yellowish  coloor. 
The  fruit  is  a  long  pod,  resembling  that  of  the 
lupine,  and  contains  many  flat,  brown  seeds.  B 
is  a  native  of  Arabia,  and  found  in  almost  ererjr 
part  of  Africa.  It  flowers  in  July.  This  and 
all  the  other  species  of  the  same  fmSly,  ar^ 
easily  cultivated  in  our  green-houses.  Hie  fin* 
plant  of  acacia,  cultivated  in  England,  was  by 
Evelyn,  in  1664.  ^ 

This  tree  appears  to  have  been  well  Imown  to 
the  ancients.    Dioscorides  not  only  mentions  the 

♦  Ch*p.  xxL 
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pim  which  it  prodnoesy  but  also  a  mncilage 
obtained  from  the  immature  poda.  Alpinna  and 
othen  describe  the  same  plant,  and  ita  pro- 
duets. 

Although  thb  tree  grows  abundantly  over  the 
▼ast  extent  of  AfHca,  yet  the  gum  is  procured 
diiefly  from  those  pl^ts  growii^  near  the  equa- 
torial parts  of  that  continent;  and  it  is  said  that 
in  Lower  Egypt,  the  solar  heat  is  not  sufficiently 
intense  for  promoting  the  exudation  of  the 
gmn.  This  gum  exudes  in  a  liquid  state  from 
the  bark  of  the  trunk  and  branches  of  the  tree; 
and  by  a  short  exposure  to  the  sun  and  air,  gra- 
dually hardens  into  a  solid  mass.  In  Senegal  the 
gum  begins  to  flow  when  the  tree  first  opens  its 
flowers,  and  continues  during  the  rainy  season 
till  the  month  of  December,  when  it  is  collected 
for  the  first  time.  At  this  period  the  Moors 
encamp  on  the  borders  of  the  forest,  and  the 
harrest  lasts  six  weeks.  The  gum,  which  is  in 
the  form  of  round  or  oval  masses,  about  the  size 
of  a  pigeon's  egg,  is  packed  in  very  large  sacks 
of  tanned  leather,  and  brought  on  camels  and 
bullocks  to  certain  ports,  where  it  is  sold  to  the 
French  and  English  merchants.  In  the  year 
1787,  according  to  the  information  of  Golberry 
the  annual  quantity  purchased  by  the  former 
was  about  800,000  pounds;  and  by  the  latter 
400,000. 

In  Jackson's  account  of  Morocco,  it  is  stated 
that  from  Mogador  they  export  two  sorts  of  gum, 
one  the  common  gum  Arabic,  the  produce  of 
Morocco,  and  called  Barbary  gum;  the  other 
finer,  called  gum  Soudan,  or  Senegal,  brought 
from  Timbuctoo  by  the  caravans.  It  is  also  there 
stated,  that  the  gum  called  Morocco  or  Barbary 
gum,  is  produced  from  a  thorny  tree  called  atalleh, 
having  leaves  similar  to  the  juniper.  It  yields 
most  gum  during  the  parching  heat  of  July  and 
August;  and  the  hotter  the  weather,  and  the 
more  nckly  the  tree  appears,  the  more  gum  it 
yields:  a  wet  winter,  and  a  mild  sunmier,  being 
both  unfiivourable  to  its  production. 

Gum  Arabic  was  originally  brought  from 
Arabia  by  the  way  of  Egypt,  to  Marseilles;  and 
it  was  not  until  the  beginning  of  the  seventeenth 
century,  that  the  Dutch  made  the  gum  of  Sene- 
gal known  in  Europe. 

After  the  French  got  possession  of  that  river, 
they  directed  their  attention  to  it  as  an  impor- 
tant object  of  commerce,  and  ascertained,  by 
experiments  made  in  the  latter  half  of  the  seven- 
teenth century,  that  gum  Senegal  was  superior 
to  the  best  gum  of  Arabia;  and  for  about  fifty 
years  it  has  had  the  preference. 

M.  Adanson  examined  all  the  gum  trees  of 
West  Africa  with  great  care,  and  has  given  the 
best  description  of  them.  They  amount  to  forty 
*P«eies;  but  the  three  great  forests  which  supply 
the  Senegal  market,  consists  chiefly  of  two  kinds, 
one  which  produces  a  white  gum,  called  vtreck, 


and  another  called  nebuel,  which  yields  a  red 
gum. 

There  are  two  kinds  of  gum  found  In  the 
shops,  and  often  sold  promiscuously;  but  distin- 
guished in  commerce  by  the  names  of  gum 
Arabic,  and  East  India  gum. 

Gum  Arabic  is  in  round  tears,  transparent, 
colourless,  or  of  a  yellowish  hue,  of  a  shining 
fracture,  without  smell  or  taste,  and  perfectly 
soluble  in  water.  The  pieces  which  are  most 
transparent,  and  have  least  colour,  are  preferred, 
and  are  picked  out  and  sold  at  a  higher  price. 
The  East  India  gum  is  darker  coloured,  and  not 
so  soluble  in  water  as  the  other.  A  gum  pro- 
duced from  a  species  of  acacia,  in  New  Holland, 
b  of  a  still  darker  colour,  and  when  suspended 
in  water,  gives  off  whitish  films;  and  in  this  and 
other  respects,  resembles  the  gum  of  the  cherry, 
and  other  trees  produced  in  thb  country.  The 
coarsest  gum  makes  the  thickest  mucilage, 
according  to  the  experiments  of  the  late  Dr 
Duncan. 

Gum  Arabic  is  a  highly  nutritious  article  of 
food.  During  the  whole  time  of  the  gum  har- 
vest in  Barbuy,  the  Moors  of  the  desert  live 
almost  entirely  upon  it;  and  experience  hcs 
proved  that  six  ounces  are  sufficient  for  the  sup- 
port of  a  man  during  twenty-fi>ur  hours.  It  b 
also  used  for  food  by  the  Hottentots  of  southern 
Africa;  and  Dr  Sparrman  states,  that  in  the 
absence  of  other  provisions,  the  Bushmen  live 
on  it  for  days  together. 

In  medicine,  it  b  employed  as  a  demulcent  in 
coughs  and  irritable  states  of  the  mucous  mem- 
brane, for  which  it  b  well  adapted,  at  the  same 
time  that  it  does  not,  like  oily  substances,  load 
the  stomach.  It  is  also  used  in  combination 
with  other  medicines  to  correct  their  acrimony, 
or  as  a  means  of  suspending  them  in  aqueous 
mixtures. 

In  the  arts  it  b  also  used,  especiaUy  in  calico 
printing,  to  give  the  proper  consistency  to  the 
cloth  previous  to  the  application  of  the  mor- 
daunts,  and  to  prevent  their  running  and  mixing 
with  each  other.  An  annual  consumpt  of  upwards 
of  12,000  cwt.  of  thb  gum  b  required  in  Britain, 
besides  other  gums  of  similar  quality. 

Oum  Sen9g<U  b  procured  f^m  a  species  of 
aeaeiOj  a  native  of  Guinea.  Its  flowers  are  yel- 
low, globular,  and  fragrant.  The  pods  are  brown 
coloured,  and  rounder,  and  smaller  than  those 
of  acacia  verct*  On  incisions  being  made  in  the 
bark  of  the  tree,  the  gum  exudes,  but  less  plen- 
tifully than  the  gum  Arabic.  Gum  Senegal 
resembles  gum  Arabic  in  all  its  qualities,  but  is 
rather  inferior. 

Traoacamth  or  Goat's  Thorn  (oitragalui 
traffoeanthaj.  Natural  fimiily  legwninosas;  dia- 
detphia^  deoandria,  of  Linncus.  Thb  and  som^* 
other  species,  particularly  a.  verus^  yield  the 
gum  tragacanth  of  commerce. 
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The  astragalus  tragaeanth,  is  a  low,  prociim- 
bent  shrob,  with  a  short,  thick,  branched  stem, 
clothed  with  brown,  rigid  fibres,  and  beset  with 
long  sharp  spines.  The  leaves  are  pinnaited, 
c<msisting  of  aboHt  eight  pairs  of  small,  oblong 
leaflets,  which  are  attadied  to  a  strong,  ^inons, 
persistent  footstalk,  or  midrib.  The  flowers  are 
laige,  papilionaosoQS,  of  a  pale  yellow  colour, 
and  terminate  the  branches  in  dose  dusters. 
The  pod  is  two-celled,  contdning  kidney-shiq)ed 
sjeds.  It  is  a  native  of  Asiatio  Turkey,  and  the 
southern  part  of  Europe,  particular^  Itdy, 
Sicily,  and  Crete;  and  it  flowers  fixnn  Hay  till 
July. 

It  was  introduced  into  England  in  the  time 
of  Parkinson,  where  it  thriTes  well,  but  does 
not  produce  any  gum.  Toumefort  disoorered 
it  growing  plentifully  about  Mount  Ida.  Accord- 
ing to  his  obseryations,  the  gum  exudes  spon- 
taneoudy  towards  the  end  of  June,  and  in  the 
following  months,  during  which  period  the  nutri- 
tious juice  of  the  plant,  thickened  by  the  sum- 
mer heat,  bursts  most  of  the  vessels  in  which  it 
is  confined.  This  juice  coagulates  in  threads, 
which  make  their  way  into  the  pores  of  the 
bark,  through  which  bdng  pushed  forward  by 
fresh  juice  they  issue  fortii,  and  are  at  length 
hardened  in  the  dr,  either  in  irregular  lumps,  or 
in  long  vermicular  pieces  bent  into  a  vari^y  of 
shapes.  The  best  sort  is  white  and  semi-trans- 
parent, dry,  but  somewhat  soft  to  the  touch.  It 
is  condderably  difierent  in  many  of  its  properties 
from  gum  Arabic;  one  part  of  this  diffused  in  one 
hundred  parts  of  water,  affords  a  fluid  of  the 
same  consistency  as  one  part  of  gum  Arabic  dis- 
solved in  ten  parts  of  water.  Water  is,  however, 
but  an  imperfect  solvent  of  it,  not  forming  the 
same  intimate  union  with  it  as  with  other  gums. 
When  iragacanth  is  put  into  water,  it  dowly 
imbibes  a  great  quantity,  swells  into  a  large 
volume,  and  forms  a  soft,  but  not  fluid  mucilage. 
On  the  addition  of  more  water,  and  if  the  mix- 
ture be  agitated,  the  gum  will  be  more  generally 
diffused  throughout  the  liquor,  which  will  appear 
turbid.  If  left  at  rest,  the  mucilage  will  again 
separate  and  subdde;  the  supernatant  water 
appearing  limpid,  and  holding  oiily  a  very  small 
portion  .of  the  gum. 

This  mucilage  differs  from  that  of  gum  Arabic 
In  being  predpitated  by  sugar  of  lead,  and  the 
oxymuriate  of  tin,  and  not  by  silicated  potass, 
or  the  oxysulphate  of  iron. 

M.  Billardier  gives  a  somewhat  difierent 
account  fix>m  that  of  Toumefort.  He  says  that 
he  vidted  Mount  Lebanon  in  August,  the  season 
when  the  gum  is  collected.  He  then  found  the 
spedes  of  astragdus  which  aflbrded  it  to  be 
difierent  from  that  figured  and  described  by 
Toumefort.  According  to  Billardier,  the  stem 
of  the  Cretan  astragdus  is  blackish,  that  of 
Lebanon  is  yellow;  the  leaves  of  the  firet  are 


downy,of  the  second  they  are  smooth;  the flowm 
of  one  are  red,  of  the  other  of  a  pale  y«Dow. 
From  whenoe  he  infm,  that  there  are  two  or 
more  spedes  of  this  pknt  which  afibid  thegvm. 
He  also  dissents  from  the  opinion  of  Tounefort, 
who  attributes  the  flowing  of  the  gum  to  the 
oMitraction  oi  the  fibres  of  the  bark,  ooeasoad 
by  the  iniendty  of  the  solar  heat,  ob8eiTiB& 
that  it  is  <Hily*during  the  night,  or  when  tiie 
SUB  is  obscured  by  douds,  that  the  gam  imm 
fiom  the  phmt,  and  that  the  same  has  beeo 
remarked  at  Crete. 

Astrngdiui  «ir«i  is  a  native  of  the  lorth  of 
Persia,  and  fiowers  in  July  and  Augoat.  It  ia 
a  shrub  of  two  or  three  foot  in  hdght,  with  a 
Stan  about  an  indi  thick,  with  many  bnBclMB 
dose^  crowded  together,  and  covered  with 
imbricated  scales  and  spines,  formed  from  the 
petides  of  the  former  year.  The  kavea,  which 
soarcdy  exceed  half  an  indi  in  length,  are  oom- 
poeed  of  from  six  to  eight  pinn«,  in  opposite 
pairs,  villous,  atifi^,  and  pointed.  The  flovcn 
are  small,  ydkw,  and  piDoeed  from  the  tzilk 
of  the  kavei^  with  cottony  bracketa.  The  gmn 
exudes  in  summer,  more  or  less  pkntifiilly  in 
proportion  to  the  sdar  heat,  in  tortuous  thready 
which  are  allowed  to  diy  on  the  i^snt  before 
being  ooUected.  A  great  proportion  of  the  gom 
gathered  in  Perda,  is  sent  to  India,  Bi^^ 
BasBorah,  and  Russia.  That  whkh  cones  to 
Britain,  is  sent  from  Aleppo,  packed  in  casefl. 

Gum  tragacanth  possesses  the  same  demdoent 
qualities  as  gum  Arabic;  and  firom  its  gieater 
viscidity,  may  in  some  cases  be  prefisrabk 

It  is  also  used  in  pr^Muing  dothsfor  reodTing 
the  dye,  especially  such  mordants  as  are  prepared 
with  nitrous  add.  Its  use,  however,  is  restricted 
in  consequence  of  its  high  price.  The  annoal 
consumpt  in  Britain  is  about  30,000  lbs. 

A  species  of  gum  designated  kuteera,  was  is 
1802,  and  during  a  few  previous  y ears^  imported 
in  large  quantities  from  India  into  Europe,  under 
the  mistaken  opinion  that  it  was  gum  tngscanth, 
which  it  so  much  resembled  as  to  decdre  many 
deders.  It  was,  however,  at  lei^:th  asoertaioed 
that  the  kuteera  was  the  product  of  tbe<<«rvd»s 
tirsfu,  a  tree  aboimding  in  sevend  parts  of  Onde, 
and  the  adjacent  countries,  but  of  qdte  a  dif- 
Uateoi  species  to  the  thorny  bush  which  yi^ 
tragacanth. 

It  is  found  that  this  substance  does  not  pooesa 
all  the  characteristics  of  gum,  it  being  veiy 
imperfectiy  sduble,  and  possessing  little  of  a 
glutinous  nature;  it  is  therefore  inapplicable  to 
the  purposes  for  which  tngaeanth  b  used.  On 
this  dissimilarity  bdng  discovered,  of  coQJW 
this  new  gum  was  supposed  to  be  valoelesfl^aBd 
many  tons  were  for  a  long  time  lying  at  the 
East  India  Ck>mpany 's  warehouse  totally  snaale 
able.  It  might,  however,  be  usefiill j  api^  to 
some  other  purpose.    The  natives  of  India  make 


Digitized  by 


Google 


BENZOIN,  OR  BENJAMIN  TREE. 


£59 


AABy  naes  of  it  besides  ginng  it  to  their  liones 
as  a  mediciae. 

A  patent  has  been  recently  taken  out  in  Lon- 
don, for  applying  the  mucilage  extracted  from 
the  seed  of  the  carob  tree,  commonly  called  St 
John's  bread.  This  is  of  so  strong  a  gammy 
eooasteney,  that  one  pound  of  this  is  said  to 
produee  an  equal  efi^with  eight  pounds  of 
gui  Senegal,  and  nine  or  ten  pounds  of  gum 
Arabic 

The  seeds,  after  being  divested  of  their  skins 
by  the  agency  of  sulphuric  acid,  are  dried,  and 
then  ground  in  a  mill,  and  the  powder  thus 
obtained  is  the  mucilaginous  matter. 

BsNzoiK,  or  Benjamin  Tbbb  (styrax  benzoin). 
Natural  fiimfly  ebmaeeof;  deeandria^  monogynia^ 


m. 


of  Linnsus.  Tills  tree  is  a  native  of  Sumatra. 
It  is  of  quick  growth,  and  attcdns  a  considerable 
height.  The  stem  sends  off  many  strong,  round 
branches,  which  are  covered  with  a  whitish, 
downy  bark.  The  leaves  are  oblong,  entire, 
tapering  to  a  point,  smooth  on  the  upper  surface, 
and  downy  on  the  under;  and  they  stand  alter- 
nately upon  short  footstalks.  The  flowers  are 
produced  in  bunches,  and  usually  hang  all  on 
the  same  nde,  upon  short,  slender  pedicles. 
The  calyx  is  short,  bell-shaped,  and  ^ovmy. 
The  corolla  is  monopetalons,  downy,  and  of  a 
grayish  colour.  The  frait  is  a  pulpy  pericarp, 
eontaining  one  or  two  oval  compressed  nuts. 

The  tree  begins  to  afford  benzoin  in  the  sixth 
year  of  its  age,  or  when  the  trunk  has  acquired 
a  diameter  of  seven  or  eight  inches.  The  bark 
is  then  cut  through  longitudinally,  or  somewhat 
obliquely  at  the  origin  of  the  principal  lower 
branches,  from  which  the  drug  exudes  in  a  liquid 
state;  and  by  exposure  to  the  sun  and  air,  soon 
concretes,  when  it  is  scraped  off  from  the  bark 
with  a  knife  or  chissel.  llie  quantity  of  benzoin 
which  one  tree  affords,  never  exceeds  three 
pounds;  nor  are  the  trees  found  to  sustain  the 
effects  of  these  annual  incisions,  longer  than  ten 
or  twelve  years.  The  benzoin  which  issues  first 
from  the  wounded  bark,  is  the  purest,  being 
soft,  extremely  fragrant,  and  very  white;  that 
which  is  lass  esteemed,  is  of  a  brownish  colour. 


very  hard,  and  mixed  with  various  impurities, 
which  it  acquires  during  its  long  continuance  on 
the  trees.  There  are  three  kinds  distinguished 
according  to  purity  and  lightness  of  colour;  the 
best  being  white,  and  the  inferior  of  a  dark  or 
deep  brown  colour.  In  Arabia,  Persia,  and 
other  parts  of  the  East,  the  coarser  kinds  are 
consumed  for  fumigating  and  perfuming  the 
temples,  and  for  destroying  insects.  The  benzoin 
found  in  the  shops  in  this  country,  is  in  large 
brittle  masses,  composed  partly  of  white,  partly 
of  yellowish,  or  light  brown,  and  often  also  of 
darker  coloured  pieces.  This  resin  has  very  little 
taste,  impressing  on  the  palate  only  a  slight 
sweetness;  but  its  smell,  especially  when  rubbed 
or  heated,  is  extremely  fragrant  and  agreeable. 
It  totally  dissolves  in  rectified  spirit  of  wine,  the 
impurities  excepted,  into  a  deep,  yellowish,  red 
liquor;  and  in  this  state  discovers  a  degree  of 
warmth  and  pungency,  as  well  as  sweetness.  It 
imparts  to  water  also  a  considerable  share  of  its 
fragrance,  and  a  slight  pungency :  the  filtered 
liquor  gently  exhaled,  leaves  not  a  resinous  or 
mucilaginous  extract,  but  a  crystalline  matter, 
amounting  to  one-tenth,  or  one-eighth  of  the 
benzoin.  Exposed  to  the  action  of  heat  in  a  retort, 
it  yields  a  quantity  of  a  light  semi-crystallized 
matter,  which  b  benzoic  acid.  This  has  an  acid- 
ulous taste,  and  all  the  peculiar  odour  of  benzoin. 
Benzoin  is  supposed  to  possess  little  medicinal 
virtues,  and  is  used  chiefly  to  give  a  flavour  to 
pectoral  mixtures.  It  is  employed  in  the  pre- 
paration of  perfumes. 

Stor€U^orStyr<ixTree(gfyr€Usofficinale),  This  is 
another  species  of  the  same  genus,  and  is  a  native 
of  Italy  and  the  Levant.  It  usually  attains  the 
height  of  twenty  feet.  The  stem  sends  off  many 
strongbranches,  which  are  covered  with  a  roughish 
bark  of  a  gray  colour.  The  leaves  are  broad, 
elliptical,  entire,  slightly  pointed,  smooth  above, 
and  underneath  covered  with  a  whitish -down. 
The  flowers  are  large,  white,  and  disposed  in 
dusters  upon  short  peduncles,  terminating  the 
branches.  The  corolla  b  monopetalousy  and 
divided  into  five  lanceolate  segments.  The  fruit 
b  a  nut,  contdned  in  a  pulpy  pericarp. 

Thb  tree  was  first  cultivated  in  England  by 
Grerard;  and  although  it  b  indigenous  to  many 
of  the  southern  parts  of  Europe,  yet  the  resin 
which  it  produces  b  only  to  be  obtained  in  per- 
fection from  trees  of  the  same  species  growing  in 
Asbtic  Turkey.  The  storax  issues  in  a  fluid 
state  from  incisions  made  in  the  bark  of  the 
trunk,  or  branches  of  the  tree;  and  as  it  was 
formerly  the  custom  to  collect  and  export  this 
gum  resin  in  reeds,  it  obtained  the  name  of  cala- 
mUe  styraa. 

There  are  two  kinds  usuaUy  kept  in  the  shops, 
one  b  in  irregular,  compact  masses,  free  from 
impurities,  of  a  yellowbh,  or  reddbh  brown 
colour,  and  interspersed  with  whitish  tears,  some- 
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what. like  gum  ammoniac,  or  benzoin;  it  is 
extremely  fragrant,  and  readily  melts  with  heat. 
The  other  kind  is  in  large  masses,  yery  light, 
and  bears  no  external  resemblance  whatever  to 
the  former,  as  it  seems  almost  wholly  composed 
of  dirty  saw  dust,  merely  caked  together  by  the 
resinous  matter;  and  though  much  less  esteemed 
than  the  purer  kinds  of  storax,  yet  when  freed 
from  the  woody  part,  it  is  said  to  possess  more 
fragrance,  and  is  superior  to  the  other.  It  is 
readily  dissolved  in  rectified  spirits.  It  imparts 
to  water  in  which  it  has  been  infused,  a  deep, 
)rellow  colour,  a  slight  odour,  and  balsamic  taste; 
by  distiUation  it  gives  out  more  of  its  fragrance, 
but  does  not  yield  an  essential  oil.  The  spirit- 
uous solution  gently  distilled  off  from  the  filtered, 
reddish  liquor,  brings  over  with  it  very  little  of 
the  fragrance  of  the  storax,  while  the  remaining 
resin  is  more  fragrant  than  the  finest  storax  in 
the  tear.  The  pure  resin  dbtilled  without  addi- 
tion yields,  along  with  an  empyreumatic  oil,  a 
portion  of  benzoic  acid,  similar  to  the  flowers  of 
benzoin. 

Among  the  ancients  storax  was  a  common 
medicine,  and  was  generally  used  in  coughs, 
colds,  asUmia,  and  other  affections  of  the  chest. 
In  modem  practice,  however,  it  is  seldom  em- 
ployed, except  like  benzoin,  with  which,  indeed, 
it  is  almost  identical,  as  a  pleasing  perfume,  and 
to  give  flavour  to  other  medicines. 

Cbetan  Gistus  fcistut  creUcusJ.  Natural 
family  eisttnem;  polyandria^  monoffynia,  of  Lin- 
ncus.  This  handsome  shrub  seldom  rises  to  any 
considerable  height;  it  is  covered  with  a  dark 
coloured  bark,  and  sends  off  several  simple 
branches.  The  leaves  are  oblong,  pointed,  waved, 
rough,  viscous,  and  stand  in  pairs  upon  short 
footstalks.  The  flowers  are  produced  in  succes- 
sion at  the  extremities  of  the  branches,  in  June 
and  July.  They  are  laige,  of  a  purplish,  red 
colour,,  marked  with  dark  spots  at  the  base  of 
each  petal,  and  stand  on  short  peduncles.  The 
corolla  is  composed  of  five  petals,  large,  round, 
pink  coloured,  and  very  evanescent.  The  seeds 
are  contdned  in  a  round  capsule. 

This  shrub,  which  is  a  native  of  Candia,  and 
some  of  the  islands  of  the  Archipelago,  was  first 
cultivated  in  England  by  Miller,  in  17dl,  and  is 
now,  along  with  several  other  species  of  the  same 
genus,  very  generally  cultivated  as  an  ornamental 
garden  shrub. 

Almost  all  the  species  abound  with  a  glutinous 
liquor,  which  exudes  from  the  leaves  in  summer; 
and  from  the  cUtus  eretieusy  the  substance  known 
ander  the  name  of  Idbdanum^  is  collected.  This 
is  done  in  Candia  by  an  instrument  called  there 
erffoHiri,  made  in  the  form  of  a  rake,  to  which 
several  leathern  thongs  are  fixed  instead  of  teeth, 
and  with  which  the  leaves  of  the  shrub  are 
lightly  brushed  backwards  and  forwards,  so  that 
tlie  fluid  labdanum  may  adhere  to  the  leather, 


from  which  it  is  afterwards  scraped  off  with 
knives,  and  formed  into  regular  masses  foit  expor- 
tation. As  this  substance  is  observed  to  issue 
most  copiously  during  the  hottest  weath»,  the 
method  of  collecting  must  be  performed  when 
the  intensity  of  the  sun's  heat  renders  it  a  very 
laborious  and  troublesome  employment.  Three 
sorts  of  labdanum  have  been  described  by  author^ 
but  only  two  are  now  to  be  met  wiUi  in  the 
shops.  The  best,  which  is  very  rare,  is  in  dark 
coloured  masses,  of  the  consistence  of  a  soft 
plaster,  growing  still  softer  on  being  handled; 
the  other  is  in  long  rolls,  coiled  up  much  harder 
than  the  preceding,  and  not  so  dark.  The  first 
has  commonly  a  small,  and  the  last  a  laige 
admixture  of  fine  sand,  which  in  the  labdanum 
examined  by  the  Frendi  Academy,  amounted  to 
three-fourths  of  the  mass.  It  is  scarcely,  indeed, 
to  be  collected  pure,  independently  of  designed 
abuses,  the  dust  blown  on  the  plant  by  winds^ 
frt)m  the  loose  sands  among  which  it  grows,  being 
retained  by  the  tenaceous  juice.  The  soft  kind 
has  an  agreeable  smell,  and  a  highly  pungent, 
bitterish  taste;  the  hard  is  much  weaker.  Rec- 
tified spirit  of  wine  dissolves  nearly  the  whole 
of  pure  labdanum  into  a  golden  coloured  liquor. 
On  infusing  labdanum  in  water,  it  impregnates 
the  fluid  considerably  with  its  smell  and  taste; 
and  in  distillation  with  water,  there  comes  over 
a  fragrant,  essential  oiL 

By  the  ancients,  we  are  told  that  the  labdancm 
was  collected  by  combing  the  beards  and  thighs 
of  goats  who  browsed  upon  the  cistus,  and  to 
whose  hair  the  drug  was  found  to  adhere;  anothei 
method  of  gathering  it  was  by  throwing  cords 
over  those  shrubs  which  produce  it.  This  sub- 
stance was  formerly  much  employed  as  a  medi- 
cine in  coughs  and  afiections  of  tiie  chest;  now, 
however,  its  use  is  confined  to  the  composition 
of  plasters,  to  be  applied  externally. 

Balsam  of  Gilbad  (amyrU  Gileadenmj, 
Natural  family  terdnniaceas;   octandria^  memo- 


BalniBOl  GOMd. 

gynioy  of  Linnsus.  This  tree  attains  the  height 
of  fourteen  feet.  Its  branches  are  numecoui^ 
spreading,  and  crooked.  The  wood  b  white, 
soft,  and  covered  with  a  smooth,  ash  coloured 
bark.  The  leaves  are  small,  few,  commonljr 
consisting  of  one  pair  of  pinns.  with  an  odd  one 
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fti  the  top.  Tlie  pinnte  are  sessile,  inversely 
ofate,  entire,  and  of  a  bright  green  colour.  The 
flowers  are  scattered  upon  the  branches,  and  are 
of  a  white  colour;  the  calyx  is  permanent;  the 
corolla  consists  of  four  white  petals;  the  fruit  is 
dmpaceous,  roundish,  oval,  opening  by  four 
valves,  and  containing  a  smooth  nut. 

According  to  Mr  Bruce,  this  tree  is  a  native 
of  Abyssinia,  growing  among  the  myrrh  trees 
behind  Azab,  all  along  the  coast  to  the  straits  of 
Bsbelnuuideb.  It  is  said  to  have  been  early 
transplanted  into  the  south  of  Arabia,  and  into 
Judea,  one  thousand  years  before  the  queen  of 
Saba,  who,  according  to  Josephiis,  gave  this 
tree  among  other  presents  to  king  Solomon. 

Theophrastus,  Dioscorides,  Pliny,  and  even 
the  Arabian  physicians,  supposed  this  balsam  to 
be  the  produce  of  Judea  only;  and  hence  it 
teems  to  have  received  the  name  of  balsam  of 
Judadcnm,  or  balm  of  Gilead. 

There  is  another  species  nearly  allied  in  char- 
acter, the  amyris  opobalsamumy  which  produces 
the  Iralsam  of  Mecca.  This  species  has  pinnated 
leaves,  with  sessile  leaflets.  It  grows  near 
Bederhunin,  a  village  between  Mecca  and  Medina, 
in  a  sandy,  rocky  soil,  confined  to  a  small  tract 
about  a  mile  in  length,  and  attains  the  height  of 
fifteen  feet. 

The  balsamic  juice  of  those  trees  issues  spon- 
taneously from  fissures  in  the  bark;  but  it  is 
j^nerally  obtained  by  artificial  incisions.  The 
balsam  now  imported  into  Europe  is  reported 
to  be  principally  collected  between  Mecca  and 
Medina.  "The  bark,"  says  Mr  Bruce,  "is  cut  by 
an  axe  when  the  juice  is  in  its  strongest  circu- 
lation in  July  and  August,  and  the  beginning  of 
September.  It  is  then  received  into  a  small 
earthen  bottle,  and  every  day's  produce  gathered 
and  poured  into  a  hunger,  which  is  kept  closely 
corked.  The  juice,  when  first  received  into  the 
bottle  or  vase,  from  the  wound  from  which  it 
issues,  18  of  a  light  yellow  colour,  apparently 
turbid,  in  which  there  is  a  whitish  cast,  which, 
I  apprehend,  are  the  globules  of  air  that  pervade 
the  whole  of  it  in  its  first  state  of  fermentation; 
it  Uien  appears  very  light  upon  shaking.  As  it 
settles  and  cools,  it  turns  clear,  and  loses  that 
niilkiness  which  it  first  had  when  flowing  from 
the  tree  into  the  bottle.  It  then  has  the  colour 
of  honey,  and  appears  more  fixed  and  heavy, 
than  at  first.  After  being  kept  for  years,  it 
grows  of  a  much  deeper  yellow,  and  of  the  colour 
of  gold.  I  have  some  of  it  which  I  got  from 
the  Cadi  of  Medina,  in  1768,  it  b  now  still  deeper 
in  colour,  full  as  much  so  as  the  yellowest  honey. 
It  is  perfectly  fluid,  and  has  lost  very  little  eitlier 
of  its  taste,  smell,  or  weight.  The  smell  at  first 
is  violent,  and  strongly  pungent,  giving  a  sensa- 
tion to  the  brain,  like  that  of  volatile  ^ts  when 
rashly  drawn  up  by  an  incautious  person.  This 
lasts  in  proportion  to  its  freshness;  for  being 


neglected,  and  tlie  bottle  uncorked,  it  quickly 
loses  this  quality,  as  it  probably  will  at  last  by 
age,  whatever  care  is  taken  of  it."  The  balsam 
which  one  tree  yields  is  very  small,  and  the  col- 
lection of  it  b  tedious  and  troublesome;  hence, 
it  is  so  very  scarce,  that  the  genuine  balsam  is 
very  rarely,  if  ever,  exported  in  a  commercial 
way.  The  best  balsam,  according  to  Alpinus,  is 
at  first  turbid,  and  white,  of  a  very  strong  pun- 
gent smell,  like  that  of  turpentine,  but  much 
sweeter,  and  more  fragrant,  and  of  a  bitter,  acrid, 
astringent  taste;  on  being  kept  for  some  time,  it 
becomes  thin,  limpid,  light,  of  a  greenish  hue, 
and  then  of  a  gold  yellow,  after  which  it  grows 
thick,  like  turpentine,  and  loses  much  of  its 
fragrance.  Some  compare  the  smell  of  this 
balsam  to  that  of  citrons;  others  to  that  of  a 
mixture  of  rosemary  and  sage  flowers.  The 
chief  mark  of  its  goodness  is  said  to  be  founded 
on  this,  that  when  dropped  on  water,  it  spreads 
itself  all  over  the  surface,  forming  a  thin  pellicle, 
tough  enough  to  be  taken  up  on  the  point  of  a 
pin,  and  at  the  same  time  impregnating  the 
water  with  its  smell  and  flavor  r.  Thb  last  is 
not,  however,  to  be  depended  upon,  as  several 
other  resinous  fluids  and  oil  of  juniper  produce 
the  same  appearances. 

Tliis  article  was  highly  valued  even  among 
the  earliest  races  of  mankind.  We  read  in  the 
scriptures,  that  balm  and  myrrh  were  carried  by 
the  Ishmaelites  to  Egypt,  and  thb  formed  one 
of  the  earliest  articles  of  trade  among  the  Eastern 
nations.  By  them  it  was  esteemed  not  only  for 
its  perfume,  but  for  its  supposed  medicinal  vir- 
tues, which  latter  were  estimated  very  highly. 
The  sacred  prophet  exclaims,  "Is  there  no  balm 
in  Gilead?  Is  there  no  physician  there?  Why 
then  b  not  the  health  of  the  daughter  of  my 
people  recovered?"  Even  in  the  present  day, 
its  medicinal  virtues  are  highly  extolled  in  the 
East;  and  it  b  in  so  much  request,  that  the  gen- 
uine balm  b  to  be  procured  with  great  difliculty . 

In  Turkey,  it  b  not  only  in  high  esteem  as  a 
medicine,  but  also  as  an  odoriferous  ingredient, 
and  a  cosmetic  for  the  skin.  Lady  Mary  Wortley 
Montague,  mentions  that  she  tried  its  effects  as 
a  cosmetic,  and  found  that  it  was  of  so  stimulat- 
ing a  nature,  that  the  day  after  using  it  her  &ce 
became  red  and  swollen,  which  affection  contin- 
ued for  three  days. 

In  modem  European  practice  it  is,  however, 
very  lightly  esteemed,  being  placed  upon  a  level 
with  the  other  turpentine  balsams. 

Elemi  Tbeb  (amyrU  elemtj,  Thb  tree 
is  of  the  same  family  as  the  above,  but  b  a 
native  of  Carolina  and  South  America.  In  dry 
weather,  and  especially  at  full  moon,  incisions 
are  made  in  the  bark,  from  which  a  resinous 
juice  flows,  and  is  left  to  harden  in  the  sun.  It 
comes  to  this  country  in  long,  roundish  cakes, 
generally  wrapped  up  in  flag  leaves.  The  best 
4  B 
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b  softish,  somewhat  transparent,  of  a  pale, 
whitish,  yellow  colour,  inclining  a  little  to  gi-een, 
of  a  strong,  not  unpleasant  smell,  resembling 
somewhat  that  of  fennel.  It  is  readily  soluble 
in  alcohol,  and  appears  to  be  a  composition  of  a 
PBsin  and  essential  oiL  At  present  it  is  held  in 
little  estimation  in  medicine;  but  it  is  used  some- 
times for  the  composition  of  yamishes. 

Mastic  Treb  Cputada  leniiaeusj.  Natural 
family  terdnntacem;  diceciay  pentaudriOy  of  Lin- 
nsuB.  This  tree,  which  sddom  exceeds  a  foot  in 
diameter,  rises  ten  or  twelre  fwt  in  height.  It 
is  covered  with  a  smooth  brown  bark,  and  towards 
the  top  sends  off  numerous  branches.  The  leaves 
are  r^^ularly  pinnated,  and  eonsbfc  of  sevend 
pairs  of  narrow,  ovate,  opposite  pinme,  closely 
attached  to  the  common  footstalk,  which  is 
winged,  or  supplied  with  a  narrow,  foliaoeous 
expansion.  The  male  flowers  are  placed  in  an 
open  catkin,  and  the  female  upon  tho  common 
peduncle,  in  alternate  order.  The  flowers  appear 
in  May;  and  the  fruit,  which  is  an  oval,  smooth 
nut,  ripens  in  August. 

Thb  tree  b  a  native  of  the  south  of  Europe, 
and  the  Levant.  According  to  Evelyn,  it  was 
introduced  into  Britain  in  1664;  but  in  this 
country  it  is  of  slow  vegetation,  and  seldom 
healthy  enough  to  give  a  complete  idea  of  the 
plant  in  its  natural  situation;  nor  doe»  it  here, 
with  the  diminished  solar  heat,  afford  any  gum. 

Mastic  is  a  resinous  substance  coUeeied  in  the 
form  of  tears;  it  is  of  a  very  pale  yellow  colour, 
having  but  little  smell,  and  scarcely  any  taste. 
It  forms  the  basb  of  several  dyeing  varnishes,  is 
one  of  the  ingredients  used  in  fumigations,  and 
is  considered  to  be  efficacious  in  promoting  a 
healthy  state  of  the  mouth :  for  this  latter  pur- 
pose it  is  held  in  much  esteem  by  the  Tiurks^ 
Greeks,  and  all  the  people  of  the  Levant,  who 
constantly  chew  it.  Hence  it  takes  its  name; 
mastic  being  derived  from  mastkare^  to  masti- 
cate. The  women  of  Scio,  Smyrna,  and  Con- 
stantinople, have  almost  always  a  piece  of  it  in 
their  mouths. 

This  b  the  most  celebrated  production  of  the 
island  of  Scio,  and  of  so  much  importance  b  it 
considered  there,  that  the  inhabitants  of  the  vil- 
bges  that  furnish  it,  had,  when  under  their 
Turkbh  masters,  many  peculiar  privileges,  l^ey 
acknowledged  no  otiier  chief  than  the  o^,  or 
lord  who  formed  that  production;  they  were 
exempt  from  contributing  their  labour  gratui- 
tously on  public  occasions,  being  obliged  only 
to  convey  the  mastic  to  the  town,  and  to  furnish 
beasts  of  burden  to  thb  aga  when  he  travelled 
about  the  villages  in  order  to  collect  it.  '*We 
had  an  opportunity,"  says  M.  Olivier,  "of  seeing 
the  aga  on  hb  tour,  preceded  by  military  music, 
followed  by  several  tchoeadars,  and  surrounded 
by  a  great  number  of  villagers,  eager  to  attend 
on  him.     Had  we  not  been  previously  informed. 


we  should  much  rather  have  taken  bim  for  a 
military  commander,  than  a  ample  faimer  of 
taxes. 

In  order  to  obtain  the  mastic,  nmnerous  incb 
sions  are  made  in  the  trunk  and  prindpalbranches 
of  the  tree,  during  five  days  in  the  middle  of 
July.  A  liquid  juice  gradoally  exudes  from 
these  inci^ons;  thb  thickens  by  exposure  to  the 
air  so  immediately,  as  mostly  to  adhere  to  the 
tree  in  the  form  of  drops;  but  when  very  abuih 
dant,  it  faJh  to  the  ground  before  it  becomes  a 
concrete  substance.  The  former  kind  is  most 
esteemed;  it  b  detached  from  the  bark  with  a 
sharp  iron  instrumoit :  those  peraoiis  who  are 
careful  in  collecting  it,  spread  cloths  on  the 
ground  under  the  trees,  that  the  juice  which 
Mia  may  not  be  injured  by  coming  m  coiUet 
with  the  earth.  The  first  gathering  lasts  daring 
eight  successive  days,  after  which  fresh  mcisioDs 
are  made  in  the  tree,  and  they  are  untoadied 
until  the  25th  of  September.  Then  the  aeeond 
gathering  begins,  and  it  b  not  allowed  to  eut 
the  trees  any  more  that  season;  but  the  mastic, 
which  conthiues  to  run,  b  gathered  until  the 
19th  of  November,  on  the  Monday  and  Tuesday 
of  every  week,  after  which  time  it  b  forbidden 
to  gather  thb  production. 

The  culture  of  the  lentisk  b  ample,  and 
attended  with  little  trouble;  it  consists  mucli 
more  in  cleansing  than  in  turning  the  soil  The 
cultivators  do  not  prune  thb  tree,  but,  on  the 
contrary,  endeavour  to  prevent  the  stem  from 
growing  in  a  handsome  form,  as  it  has  been  found 
from  experience  that  the  lentisks  which  \aaly 
yield  much  more  mastic  than  those  the  sterna  of 
which  are  straight  and  ahooting. 

It  may  readily  be  imagined  that  all  theGreeks 
in  the  idand  would  gladly  have  become  cultiva- 
tors of  the  lentbk,  by  which  they  would  gain 
ex<nnption  from  the  petty  and  harrasung  tynnny 
to  which  others  were  constantly  subjected;  but 
while  it  was  prohibited  under  the  severest  pen- 
alties to  offer  the  mastio  for  sale  to  any  but  the 
aga  who  fiirmed  it,  the  cultivation  of  the  lentisic 
was  forbidden  out  of  the  limits  traced  by  the 
government. 

A  Turk  had  recourse  to  an  ingenious  stratagon 
by  which  he  evaded  the  law,  and  hoped  to  obtain 
some  of  the  advantages  acquired  by  the  cultifa- 
tion  of  mastic.  He  grafted  the  lentisk  on  young 
turpentine  trees,  and  had  the  satisfiu^tion  of  find- 
ing that  these  grafts  succeeded  perfectly  well. 
To  his  astonishment,  however,  a  few  years  aft»- 
wards,  on  making  incbions  on  the  trees,  a  liquid 
flowed,  which  combined  with  the  odour  and 
other  qualities  of  the  mastic  the  unchanging 
fluidity  of  turpentine. 

The  quantity  of  mastic  imported  into  this 
country,  and  retained  for  home  consumption,  in 
1830,  was  13,644  lbs.  It  b  admitted  under  a 
duty  of  es.  per  cwt.;  its  present  price  varying 
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from  4f.  Od.  Ui  6s.  GiL  for  the  same  qnan- 
Uty. 

A  small  quantity  of  inferior  mastic  is  brought 
from  £^(ypt. 

Mastic,  like  all  other  resins,  is  soluble  in  alco- 
hol and  oil  of  turpentine,  and  is  scarcely  acted 
upon  by  water;  it  becomes  by  mastication  soft 
and  tough,  like  India-rubber.  A  small  part  of 
h  does  not  dissolve  in  a  spirituous  menstruum, 
and  this  portion  much  resembles  caoutchouc  in 
its  properties. 

TuRPEsnwB  Trbb  (>ia<ada  terebifUhwJ* 
This  is  another  species  of  the  same  genus  as  the 
foregoing;  but  it  attains  a  much  larger  height, 
with  numerous  spreading  branches.  The  leares 
•PS  pimiated,  oval,  and  lanceolate;  the  flowers 
arc  essentially  the  same  as  the  other  species.  It 
is  a  native  of  Barbary  and  the  south  of  Europe, 
and  has  been  cultivated  in  Britain  for  about  a 
century;  and  if  planted  against  a  wall,  bears  our 
winters  very  well.  The  Cyprus  or  Chian  tur- 
pentine is  procured  by  wounding  the  bark  of  the 
trunk  of  this  tree  in  several  places  during  the 
month  of  July,  leaving  a  space  of  about  three 
inches  between  each  wound;  from  these  the  tur- 
pentine issues,  and  is  received  upon  stones  which 
are  placed  at  the  bottom  of  the  tree  for  this  pur- 
pose, and  upon  which  it  becomes  so  much  con- 
densed by  the  coldness  of  the  night,  as  to  admit 
of  being  scraped  off  with  a  knife  in  the  morning, 
which  is  always  to  be  done  before  the  sun  rises. 
After  this,  in  order  to  free  it  of  all  extraneous 
mixture,  it  is  again  liquified  by  the  sun's  heat, 
and  passed  through  a  strainer  when  it  is  fit  for 
use.  The  best  Chian  turpentine  is  generally  about 
the  conastence  of  thick  honey,  very  tenacious, 
dear,  and  almost  transparent;  of  a  white  colour, 
inclining  to  yellow,  and  a  fragrant  smell;  moder- 
ately warm  to  the  taste,  but  free  from  acrimony 
and  bitterness.  The  quantity  of  this  turpen- 
tine produced  from  each  tree,  is  very  inconsider- 
able, not  more  than  two  pounds  being  procured 
finom  six  large  trees  of  sixty  years  of  age.  In 
eofiaequence  of  its  scarcity,  it  is  not  unfrequently 
adulterated  with  other  turpentines. 

Resin  and  essential  oil  of  turpentine  are,  how- 
ever, procured  abundantly  from  the  pine  tribe; 
and  these  trees  afford  the  turpentine  of  com- 
merce, and  that  also  used  in  medicine. 

Oil  of  turpentine  is  a  powerful  stimulant,  both 
taken  internally,  and  used  externally  on  the 
skin.  It  is  employed  as  a  purgative,  diuretic, 
anthelmintic,  and  antispasmodic;  and  extemaUy 
for  the  cure  of  rheumatism,  and  local  pains  and 
swellings. 

Balsam  op  Tolu  (Tduifcra  balsamum).  Na- 
tural fomily  iomentacece;  decandria^  monogynia^ 
of  Linn<eus.    The  tree  which  yields  the  balsam 


This  tree  was  shortly  alladed 
p.  388. 


to  under  another 


of  Tolu  is  a  native  of  South  America,  and  grows 
to  a  considerable  height.    It  sends  off  numerous 


ns. 


Itelnm  of  Tola. 


laige  branches,  and  is  covered  with  a  rough, 
thick,  grayish  bark.  The  leaves  are  ovate,  entire, 
pointed,  dtemate,  of  a  light  green  colour,  and 
stand  upon  short  foots);a]ks.  The  flowers  are 
numerous  in  lateral  racemes;  the  calyx  bell- 
shaped  ;  the  corolla  five-petalled,  and  whitish ; 
the  fruit  a  round  berry.  It  grows  in  Tolu,  a 
province  of  Spanish  America,  and  the  balsam  is 
exported  in  little  gourd  shells.  This  is  obtained 
by  making  incisions  in  the  bark  of  the  tree ;  as 
the  gum  flows  out  it  is  collected  in  spoons  of 
black  wax,  and  then  deposited  in  vessels^  where 
it  hardens.  This  substance  is  of  a  reddish  yellow 
colour,  somewhat  transparent,  and  of  a  thick 
consistence.  Its  smell  is  fragrant,  resembling 
that  of  lemons ;  its  taste  is  warm  and  sweetish, 
and  on  being  chewed,  it  adheres  to  the  teeth. 
Tlirown  into  the  fire  it  immediately  liquifies, 
takes  flame,  and  disperses  its  agreeable  odour. 
It  does  not  dissolve  in  water,  yet  if  boiled 
in  it  for  two  or  three  hours  in  a  covered 
vessel^  the  water  receives  its  odoriferous  smell* 
With  the  assistance  of  mucilage  it  unites  with 
water,  so  as  to  form  a  milky  solution.  It  dis- 
solves entirely  in  spirit  of  wine,  and  easily  mixes 
with  distilled  oils,  but  less  easily  with  those  of 
the  expressed  kind.  Distilled  without  any  addi- 
tion, it  produces  not  only  an  empyreumatic  oil, 
of  a  pale  dark  colour,  but  sometimes  also  a  small 
portion  of  acidulous  flakes,  resembling  flowers 
of  benzoin. 

In  modem  practice,  this  balsam  is  not  employed 
for  any  decided  virtues  it  may  possess,  but  is 
chiefly  used  to  impart  a  flavour,  and  a  slight 
stimulating  quality  to  pectoral  medicines.  It  is 
used  in  tincture,  as  a  syrup  for  these  purposes. 

CoPAiVA  Treb  (copaifera  officinalis).  Natural 
i  family  leguminosos;    decandriOy  monogynia^  of 
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Linncua.    Thb  is  an  elegant  tree,  attaining  a 
considerable  height,  and  dividing  into  numerous 


% 


BaluinD  of  Copnivii. 

branches.  The  bark  la  rough,  and  of  a  dark 
blown  colour;  the  leaves  are  pinnated,  consisting 
of  four  pair  of  pinne,  large,  ovate,  pointed, 
somewhat  narrowed  on  one  side,  and  placed  upon 
short  footstalks.  The  flowers  are  small,  of  a 
whitish  hue,  and  produced  in  terminal,  branched 
spikes.  Thd  fruit  is  an  oval  pod,  of  two  valves, 
pointed  with  part  of  the  remaining  style.  It 
contains  one  egg-shaped  seed,  involved  in  a  ber- 
ried arillas. 

This  tree  is  a  native  of  Brazil,  and  some  of 
the  neighbouring  islands  of  South  America;  and 
it  is  said  *  to  have  been  discovered  in  Terra  Firma, 
in  lai^e  woods,  >vith  those  trees  which  afford 
several  other  balsams,  as  those  of  Tolu  and  Peru, 
llie  balsam  of  copaiba,  or  copaiva,  is  the  resinous 
juice  of  this  tree,  obtained  by  making  incisions 
near  the  base  of  its  trunk,  extending  not  only 
through  the  bark,  but  into  the  substance  of  the 
wood,  whence  the  balsam  immediately  issues,  and 
at  the  proper  season  flows  in  such  abundance, 
that  sometimes  in  three  hours  twelve  pounds 
Iiave  been  procured.  The  older  trees  afford  the 
best  balsam,  and  yield  it  two  or  three  times  in 
the  same  year.  The  balsam  supplied  by  the 
young  and  vigorous  trees,  which  abound  with 
the  most  juice,  is  crude  and  watery,  and  is  there- 
fore accounted  less  valuable.  While  flowing 
from  the  tree,  this  balsam  is  a  colourless  fluid; 
in  time,  however,  it  acquires  a  yellowish  tinge, 
and  the  consistence  of  oil;  but  though  by  age 
it  has  been  found  thick,  like  honey,  yet  it  never 
becomes  solid,  like  other  resinous  fluids.  Some- 
times an  inferior  sort  is  met  with,  thick,  and  not 
at  all  transparent,  and  generally  having  a  quan- 
tity of  turbid,  watery  liquor,  at  the  bottom. 
This  is  probably  either  adulterated  by  the  mix- 
ture of  other  substances,  or  has  been  extracted 
by  decoction  from  the  bark  and  branches  of  the 
tree,  its  smell  and  taste  being  much  less  pleasant 
than  the  genuine  resin.  The  pure  balsam  has  a 
moderately  agreeable  smell,  and  a  bitterish,  bit- 

•  Woodville*8  Medical  Botany. 


ing  taste,  of  considerable  duration  in  the  moulL 
It  dissolves  entirely  in  rectified  spirit,  especiallv 
with  the  addition  of  a  little  alkali,  which  solu- 
tion has  a  very  fragrant  smell.  Distilled  with 
water  it  yields  nearly  half  its  weight  of  a  lim- 
pid, essential  oil;  and  in  a  atnmg  heat,  without 
addition,  a  blue  oiL 

This,  like  the  other  balsams,  is  neaily  lUied 
to  the  turpentines.    It  is  reckoned  a  usdill'And 
powerful  medicine  in  afiections  of  tharnvtoons 
and  serous  membranes  in  pulmonary  com^labtt^ 
where  there  is  a  cough  and  copious-ditBblige 
from  a  relaxed  state  of  tho  membranes,  and  in 
weakness  and  ulcerations  of  the  urinary  ttpcoE. 
It  is  also  a  powerful  dinzeticy  and  has  been 
employed  in  dropsies.    Its  effects,  however,  are 
rather  irritating  and  heating,  and  on  thiaacooont 
its  use  is  less  advisable  in  diseases  of  an  bflam- 
matory  tendency.    It  is  of  a  laxative  natare, 
and  has  been  found  useful  in  oertun  cam  of 
piles,  and  ifi 
dose  is  from 
As  it  proves 
formed  into 
or  a  thick  sc 
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incision  the  tree  yields  a  much  more  fragrant 
white,  or  colourless  balsam,  which,  when  thick- 
ened by  the  heat  of  the  sun,  forma  the  red  or  dry 
balsam  of  Peru;  but  it  is  very  rarely  used  in 
Britain,  and  almost  never  is  to  be  met  with  in  the 
shops.  Peruvian  balsam  consists  of  a  volatile 
oil,  redn,  and  benzoic  acid;  it  is  entirely  soloble 
in  alcohol,  and  in  essential  oils:  water  dissolres 
part  of  the  benzoic  acid,  and  fixed  oil  combines 
with  the  resin.  It  may  be  suspended  in  water  by 
trituration  with  mucilage,  or  yolk  of  egg.  1* 
is  a  warm,  aromatic  medicine,  considerably  hotter, 
and  more  stimulating  than  copaiva,  and  is  n^ 
in  similar  complaints.  It  b  also  used  sometimes 
as  an  external  application  to  foul  and  indolent 
ulcers,  and  in  rheumatic  pains. 

Opoponax,  or  Rough  Parsnip.  Natural  toi^y 
umbdUfuroB ;  penUmdria^  diffpiia^of  linnffu*. 
This  plant  belongs  to  the  parsnip  genus.  Tb« 
root  b  perennial,  thick,  fleshy,  and  tapering  like 
the  garden  parsnip.  The  stalk  is  strong,  branched, 
I  rough  towards  the  bottom,  and  rises  to  the  belgiit 
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of  seven  or  eight  feet.  The  leaves  are  pinnated, 
consisting  of  several  pairs  of  pinnie,  which  are 
oblong,  serrated,  and  towards  the  base  appear 
unformed  on  the  npper  side.  The  flowers  are 
small,  of  a  yellow!^  colour,  and  terminate  the 
stem  and  branches  in  flat  umbels.  The  fruit  is 
eiliptical,  compressed,  and  divided  into  two  parts 
containing  two  flat  seeds,  encompassed  with  a 
narrow  border.  It  is  a  native  of  the  south  of 
Europe,  and  flowers  in  June  aud  July.  It  was 
cultivated  in  this  country  in  1731,  by  Miller, 
who  observes  that  its  roots  are  large,  sweet,  and 
accounted  very  nourishing,  and  recommends  it 
for  cultivation  as  an  esculent  vegetable.  It  bears 
the  cold  of  any  climate  well,  and  sometimes 
matures  its  seeds,  its  juice  also  manifesting  some 
of  those  qualities  for  which  it  was  at  one  time 
so  celebrated;  but  it  is  only  in  the  warm  regions 
of  the  East,  and  where  this  plant  is  a  native, 
that  its  juice  concretes  into  the  gummy,  resinous 
drug,  called  opoponax,  which  means  '^all  juice, 
and  a  cure  for  all  compldnts." 

This  substance  is  obtained  by  means  of  inci- 
sions made  at  the  bottom  of  the  stalk  of  the 
plant,  from  which  the  juice  gradually  exudes, 
and  hardens  into  a  gum.  That  which  is  imported 
from  Turkey  and  the  East  Indies,  is  in  the  form 
of  little  round  drops  or  tears;  but  more  com- 
monly iu  irregular  lumps,  of  a  reddish  yellow 
on  the  outside,  with  specks  of  white,  internally 
of  a  paler  colour,  and  frequently  variegated  with 
large  white  pieces. 

This  gum  resin  has  a  strong,  disagreeable 
smell,  and  a  bitter,  acrid,  somewhat  nauseous 
taste.  It  readily  mingles  with  water,  by  tritur- 
ation into  a  milky  liquor,  which,  on  standing, 
deposits  a  portion  of  resinous  matter,  and  becomes 
yellowish.  With  rectified  spirits  it  forms  a  gold 
coloured  tincture,  which  tastes  and  smells  strongly 
of  the  gum. 

Formerly,  this  substance  was  much  employed 
by  physicians,  and  esteemed  for  its  purifying, 
cleansing,  and  aperient  virtues;  but  as  it  was 
commonly  prescribed  in  conjunction  with  other 
medidnes,  its  real  effects  are  not  very  well  ascer- 
tained. More  modem  experience  has  nearly 
altogether  discarded  it  as  a  medicine  of  little 
power.  Dr  CuUen  classes  it  with  the  antispas- 
modic or  nervous  drugs,  and  prescribed  it  in 
hypochondriacal  afiections,  uterine  diseases,  and 
asUuna,  connected  with  a  sluggish  habit  of  body. 
It  still  continues  a  famous  medicine  in  the  East, 
and  is  reckoned  a  cure  for  all  diseases. 

Gai3ANUM  (hubongaJhanum),  Natural  fistmily 
umbelliferce;  pentandriay  digynia,  of  Linnsus. 
This  is  a  perennial  plant,  a  native  of  Africa. 
The  stem  is  shining,  smooth;  the  leaflets  ovate, 
wedge-shaped,  acute,  and  finely  serrated  on  the 
edges.  The  umbels  of  the  flowers  are  few,  the 
seeds  shining.  The  whole  plant  abounds  with 
a  milky  juice,  which  sometimes  spontaneously 


exudes  fi-om  the  joints  of  the  old  plants;  but  is 
more  frequently  obtained  by  cutting  them  across 
some  inches  above  the  root.  The  juice  which 
flows  from  the  wound  soon  hardens,  and  forms 
the  gum  galbanum,  which  comes  to  this  country 
from  Syria  and  the  Levant.  The  best  sort  con- 
sists of  pale  coloured  pieces,  about  the  size  of  a 
hazel  nut,  which  upon  being  broken,  appear  to 
be  composed  of  clear  white  tears,  of  a  bitterish, 
acrid  taste,  and  a  strong  peculiar  smell.  But  it 
most  commonly  occurs  in  agglutinated  masses, 
composed  of  yellowish,  and  reddish,  clear,  white 
tears,  which  may  be  easily  torn  asunder;  of  the 
consistence  of  firm  wax,  softening  by  heat,  and 
becoming  brittle  by  cold,  and  mixed  with  seeds 
and  leaves. 

Galbanum  is  almost  entirely  diffusible  in 
water,  but  the  solution  is  milky;  nor  does  wine 
or  vinegar  dissolve  it  perfectly.  When  distilled 
with  water,  a  considerable  quantity  of  essential 
oil  is  obtained,  in  the  proportion  of  six  drams 
of  oil  to  one  pound  of  the  gum. 

The  ancients  were  acquainted  with  this  sub- 
stance; and  Pliny  describes  it  under  the  name 
of  bubonian.  It  is  recommended  by  the  older 
physicians  in  pectoral  comphunts,  and  exter- 
naUy  as  a  cure  for  swellings  of  the  glands,  and 
to  promote  their  suppuration. 

Indian  Rubber  Treb  (siphonia  elastica). 
Natural  family  euphorbiaceas ;  mancecia^  mono- 


Ciw>utrhonr. 

delphia^  of  Linneus.  This  is  a  large,  straight 
tree,  growing  to  the  height  of  fifty  to  sixty  feet, 
at  the  upper  part  sending  off  numerous  branches, 
covered  with  rough  bark.  The  leaves  are  placed 
on  long  footstalks;  they  are  temate,  elliptical, 
and  somewhat  pointed;  entire,  veined,  smooth, 
and  on  the  under  side  whitish.  The  flowera  are 
male  and  female  on  the  same  tree,  small,  and 
stand  on  dividing  racemes  at  the  end  of  the 
branches.  The  capsule  is  large,  woody,  three- 
celled,  and  contains  oval  spotted  seeds.  This  tree 
is  a  native  of  South  America,  and  grows  abun- 
dantly in  the  woods  of  Guiana,  in  the  province  of 
Quito,  and  along  the  bordera  of  the  river  Ama- 
zon, in  the  kingdom  of  Mexico.  The  juice  ot 
this  tree  furnishes  the  well  known  substance 
called  Indian  rubber,  or  caoutchouc. 
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This  substance  is,  howerer,  furnished  by  other 
treesy  as :  exeascariay  agaUocho^  hippomaney  mana- 
nelloy  hura  crepitant^  sapium  aucup^xrivmy  plu- 
lenetia  volubility  jcOrophas  mahcBOy  and  ompha- 
leus. 

This  substance  was  little  known  in  Europe 
till  the  voyage  of  M.  Condamine,  in  1750,  into 
the  interior  of  South  America,  where  he  exam- 
ined the  tree;  and  on  his  return  laid  a  descrip- 
tion of  ity  and  the  manner  of  preparing  the  gum, 
before  the  French  Academy.  The  mode  in  which 
the  juice  is  obtained  by  the  natives,  is  by  mak- 
ing incisions  through  Uie  bark  of  the  lower  part 
of  the  trunk  of  the  tree,  from  which  the  fluid 
resin  issues  in  great  abundance,  appearing  of  a 
milky  whiteness  as  it  flows  into  the  vessel  placed 
to  receive  it,  and  into  which  it  is  conducted  by 
means  of  a  tube  or  leaf,  fixed  in  the  incisions, 
and  supported  with  clay.  On  exposure  to  the 
air,  this  milky  juice  gradually  thickens  into  a 
soft,  reddish,  elastic  resin.  To  suit  the  different 
purposes  for  which  it  is  employed  in  South 
America,  the  caoutchouc  is  shaped  into  different 
forms;  but  it  is  commonly  brought  to  Europe 
in  that  of  pear-shaped  bottles,  which  are  said  to 
be  formed  by  spreading  the  juice  of  the  siphonia 
over  a  proper  mould  of  clay,  and  as  soon  as  one 
layer  is  dry  another  is  added,  till  the  bottle  be 
of  the  thickness  desired.  It  is  then  exposed  to 
a  dense  smoke,  or  to  a  fire,  until  it  becomes 
so  dry  as  not  to  stick  to  the  fingers^  when,  by 
means  of  certain  instruments  of  iron  or  wood, 
it  is  ornamented  on  the  outside  with  various 
figures.  This  being  done,  it  remains'  only  to 
pick  out  the  moulds,  which  is  easily  effected  on 
their  being  first  softened  with  water. 

Caoutchouc  is  insoluble,  and  consequently 
impervious  to  water,  alcohol,  and  most  fluids. 
Some  of  the  essential  oils  dissolve  it;  but  its 
elasticity  and  other  properties  are  thereby  lost. , 
Two  solvents  have  been  discovered  for  it,  ether 
and  naphtha,  or  essential  oil  of  tar.  The  natives 
of  South  America  have  long  been  in  the  habit 
of  using  this  juice  for  a  variety  of  purposes. 
They  collect  it  chiefly  in  the  rainy  season, 
because,  though  it  exudes  at  all  times,  it  flows 
then  most  abundantly.  The  inhabitants  of 
Quito  prepare  a  kind  of  cloth  of  it,  which  they 
apply  to  the  same  purposes  as  the  Mackintodi 
fabrics,  so  common  now  in  this  country. 

They  also  form  it  into  flambeaux,  which  give 
A  beautiful  light,  and  emit  an  odour  which  is 
not  unpleasant  to  those  who  are  accustomed  to 
use  them;  but  Europeans  are  annoyed  by  the 
foetid  smell  which  they  diffuse.  One  of  them 
an  inch  and  a  half  in  diameter,  and  two  feet 
long,  will  bum  during  twelve  hours. 

Though  not  used  directly  in  medicine,  caout- 
chouc is  found  of  essential  service  for  the  con- 
struction of  several  medical  instruments,  for 
which  its  softness,  pliancy,  and  its  power  of 


rensting  the  various  fluids  of  the  body,  renders 
it  extremely  appropriate. 


CHAP.  LIT. 

GARDEN  FLOWERS — HYACINTH,  TUUP,  &C 

We  have  hitherto  treated  of  vegetables  usefii! 
to  man,  it  remains  to  con»der  those  which  are 
peculiarly  adapted  for  ornament.  Almost  ereiy 
v^etable  production  has  an  aspect  of  beautj, 
and  no  ornaments  can  exceed  those  which  the 
generality  of  flowering  plants  possess.  Whether 
we  consider  the  splendour,  variety,  and  delicacy 
of  their  colour,  the  symmetry  and  minute  detail 
of  their  proportions ;  the  gracefulness  of  single 
simple  form,  or  the  gorgeous  luxuriance  of  tiieir 
grouped  masses.  U  to  this  we  add  the  dellcioTis 
odour  which  they  constantly  and  spontaneonsly 
difi^use,  we  need  not  wonder  that  flowers  should 
be  universal  favourites,  and  that  we  should  find 
them  ornamenting  the  humblest  ootta^  as  well 
as  the  proudest  palace. 

By  long  and  judicious  cultivation,  garden 
flowers  undergo  as  remarkable  changes  as  take 
place  so  strikingly  in  culinary  v^tablea.  They 
increase  in  size,  in  depth,  and  variety  of  colour, 
and  even  change  their  forms.  One  of  the 
most  remarkable  changes  is  that  of  their  becom- 
ing what  is  called  double.  That  is,  the  number 
of  petals  of  the  corolla  increase  many  fold,  as  in 
the  rose,  and  anemone,  while  the  stamens  and 
pistils,  or  organs  of  fructification,  become  almost 
or  entirely  obliterated,  or  converted  into  petals. 
To  many  tastes,  perhaps,  the  simple  and  appro- 
priate forms  of  the  native  flowers  are  more 
beautiful  than  this  artificial  monstrosity,  yet  it 
cannot  be  denied,  but  that  the  tints  and  lux- 
uriant aspect  of  many  flowers  are  decidedly 
improved  by  cultivation.  Hence  has  arisen  an 
artificial  standard,  among  florists,  of  judging  of 
flowers,  which  has  been  called  the  "canons  of 
criticism."  As  suited  for  every  day  domestic 
ornaments,  flower  gardens,  or  plots,  or  border^ 
should  be  situated  near  the  house,  so  as  easy 
access  may  be  obtained  to  them,  or  if  not  closely 
adjoining  to  the  house,  they  may  be  placed  so 
as  to  be  seen  from  the  windows.  A  south 
situation,  or  one  inclining  to  the  south-west, 
south-east,  or  east,  is  most  desirable.  When  the 
space  is  limited,  horizontal  or  gentle  sloping 
borders  will  be  found  most  convenient,  while  on 
the  other  hand,  if  the  grounds  are  more  exten- 
sive, a  waved  irregular  surface  will  aflbrd  the 
greatest  scope  for  taste  in  arrangement  The 
sur&ce  should  be  rather  elevated,  not  low, 
sufficiently  sheltered  from  the  winds,  yet  open 
and  free  to  the  sun,  not  overshadowed  or  covered 
witli  trees,  or  other  liigh  foliage.    A  few  elegant 
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shmbo,  and  one  or  two  trees,  may  be  scattered 
through  the  scene  for  the  purposes  of  shelter  and 
shade,  but  in  general  most  of  either  of  these  two 
last  are  injurious  to  the  proper  culture  of  flowers. 
Sometimea  the  eyergreen  hedge  will  produce  all 
the  belter  requisite. 

The  subsoil  should  by  no  means  be  wet. 
Flowers,  in  general,  thriye  well  in  a  common 
garden  soil,  a  foot  to  eighteen  inches  deep,  not 
eith»  too  rich,  or  too  light  and  gravelly.  For 
some  kinds,  however,  a  deep  moist  soil,  and  for 
others,  a  light  arenaceous  is  preferable.  Bulbous 
flowen,  in  gaieral,  do  best  in  light  sandy  earth, 
thoBgh  some  require  a  stronger  and  richer  soil. 
The  primrose  tribe  (^primula  J  require  a  loamy 
earth,  heath  plants  a  mixture  of  moss  earth. 
The  spaces  between  the  flower  beds  may  either 
be  of  turf,  or  sandy  gravel,  or  paved  with  flags 
or  bricks.  The  plants  are  arranged  in  mingled 
flower  borders,  partly  according  to  their  size,  and 
partly  according  to  cobur.  The  tallest  are 
planted  in  the  back  part,  those  of  middling  size 
oconpy  the  centre,  and  tiioae  of  humble  growth 
are  planted  in  front.  The  beauty  of  a  flower 
border,  when  in  bloom,  depends  very  much  on 
the  tai^eful  disposition  of  the  plants  with  regfurd 
to  ooloor.  By  intermingling  plants  which  flower 
in  soooession,  Uie  beauty  of  the  border  may  be 
prolonged  for  some  weeks;  groups  of  plants  of 
the  tame  ^lecies,  all  in  flower  at  the  same  time, 
have  also  a  tasteful  efi«et.  A  supply  of  water 
is  essential  to  an  artificial  cultivation  of  flowers; 
where  a  pond  or  reservoir  can  be  introduced  into 
the  flower  garden,  it  will  not  <mly  add  to  the 
beauty,  but  to  the  fiftdlity  of  cultivation.  Many 
aquatic  plants  of  great  beauty  may,  by  this 
means,  be  also  cultivated.  Herbaceous  flower 
plants  are  put  into  the  ground  generally  in 
qwii^  or  autumn,  but  any  perennial  plant  may 
be  safely  removed  after  it  has  done  flowering,  or 
prodttoed  seed.  Biennials  or  annuals  may  be 
planted  at  almost  any  season,  before  they 
have  begun  to  throw  up  flower  stems.  Bien- 
nials, however,  are  generally  sown  early  in 
autumn,  in  the  flower  garden  nursery,  and  trans- 
planted either  late  in  the  same  season,  or  early  in 
the  following  spring  to  where  they  are  to  flower. 
Annuals  are  commonly  sown  in  spring,  where 
they  are  finally  to  remain,  but  many  species 
grow  much  stronger  when  sown  in  autumn. 
Some  attention  is  also  requisite  to  manage  the 
flower  garden  to  perfection.  As  the  stalks  of 
flowering  plants  shoot  up  they  generally  require 
thinning  and  props  for  support,  and  the  blossom 
both  of  plants  and  shrubs  no  sooner  expands 
than  it  begins  to  wither,  and  must  be  cut  off 
unless  as  in  some  instances  they  are  to  be  left 
for  the  beauty  of  their  fruit.  Weeding,  water- 
ing, stirring  the  soil,  and  trimming  the  grass,  and 
sorting  the  gravel  walks,  are  all  necessary  for 
neatness  and  the  proper  growth  of  the  plants. 


Every  two  or  three  years  the  perennial  flowers 
should  be  taken  up  and  reduced  in  size,  and 
the  beds  or  borders  trenched,  adding  short 
manure  completely  rotted.  After  the  lapse  of 
several  years,  if  it  can  be  conveniently  managed, 
the  upper  soil  should  be  removed,  and  replaced 
by  fresh  loamy  mould.  Most  flowers  thrive 
well  in  iresli  common  loam  without  manure ; 
and  to  such  as  require  a  deep  rich  soil,  manure 
may  be  added  at  the  time  of  trenching,  or  chang- 
ing the  soil.  Peat  earth,  sand,  clay,  and  lime 
may  also  be  added  to  such  plants  as  require  par- 
ticular soils. 

Many  tender  plants  and  shrubs  growing  in  the 
openair  require  protection  during  winter.  Alpine 
plants  require  protection  from  cold  dry  winds, 
and  this  may  be  done  by  covering  them  with 
snow,  and  thus  imitating  their  natural  condition; 
or  in  absence  of  this,  head  glasses  or  frames  are 
to  be  put  over  them  in  winter,  and  screens  or 
shades  to  keep  them  from  the  summer  heat. 
The  roots  of  many  plants  require  protection 
from  frost,  and  this  may  be  done  by  covering' 
them  several  inches  thick  with  ashes,  rotten  tan 
refuse,  or  litter;  mats  or  portable  glass  cases  will 
protect  tender  plants  from  rain,  high  winds,  and 
hail  stones.  Great  care  is  necessary  to  protect 
plants  placed  in  pots  from  frost,  and  this  is  done 
by  plunging  them  in  dry  soil,  tan,  or  sand.  Climb- 
ing plants  require  to  be  supported  by  poles  or 
rods.  All  flies,  caterpillars,  snails,  slugs,  and  such 
vermin  must  be  destroyed,  and  no  plan  is  more 
efficacious  for  this  purpose,  in  the  flower  garden, 
than  carefully  hand-picking  the  plants.  Among 
insects  the  different  species  of  plant  lice 
(aphides)  mre  the  most  insidious  and  destruc- 
tive. 

Flowers  may  be  preserved  for  a  considerable 
time  fresh  after  they  have  been  cut  from  the 
plant  by  immersing  the  cut  ends  in  water,  moist 
earth,  or  sand,  or  moistened  moss.  They  may 
also  be  revived  when  partiaUy  withered,  by 
sprinkling  them  with  water,  and  putting  them 
under  a  beU  glass  or  inverted  flower  pot.  If  this 
fails,  immerse  their  ends  in  water  heated  to  80**. 
or  sprinkle  them  with  spirit  of  wine,  or  ether ; 
fk>wers,  when  newly  transplanted  either  into 
the  ground  or  into  pots,  require  a  large  sup- 
ply of  water,  and  to  be  shaded  from  the  sun's 
rays  for  several  days  until  they  fully  take  root  in 
their  new  position. 

Besides  herbaceous  flower  plants,  there  are  a 
variety  of  shrubs  and  trees,  both  indigenous  and 
exotic,  which  are  conducive  to  ornament.  We 
shall  first  treat  of  the  herbaceous  class. 

The  Hyacinth,  hyacinthus  orientalis.  Natural 
{ami\y,asphodele€g;  hexandria,  monogynia  of  Lin- 
nsus.  This  plant  is  a  native  of  the  Levant,  and 
grows  in  abundance  about  Aleppo  and  Bagdad. 
It  obtained  its  name  from  the  Grecian  youth 
H3'acinthus,  who  was  fabled  to  have  been  slain 
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by  Apollo,  nn<1  cliani»ed  to  this  flower.  The 
root  is  a  tunicated  bulb,  the  leaves  are  broad  and 
green;  the  flower-stalk  rises  from  the  centre,  the 
corolla  is  funnel-shaped,  and  half  cleft  into  six 
portions,  the  flowers  point  in  all  du'ections 
around  the  scape,  which  is  erect.  It  appears  to 
have  been  first  cultiyated,  as  a  garden  flower,  by 
the  Dutch,  most  probably  about  the  beginning  of 
the  sixteenth  century,  soon  after  the  reviyal  of 
commerce  in  the  west  of  Europe,  when  that  enter- 
prising nation  began  to  trade  on  the  eastern 
shores  of  the  Mediterranean  and  the  Archipelago. 
In  Britain  it  was  cultivated  by  Gerard  in  1596. 
The  hyacinth  is  one  of  the  most  esteemed  of 
garden  flowers.  It  is  not  only  graceful  in  form, 
but  brilliant,  beautiful,  and  varied  in  colour,  and 
possesses  an  odour  little  inferior  to  the  carna- 
tion. It  bears  the  climate  of  Britain  well,  and 
is  of  very  easy  culture.  In  its  native  coun- 
try it  flowers  in  Februar}',  here  in  March  and 
April. 

There  are  innumerable  varieties  of  this  flower. 
Grerard  mentions  the  single  and  double  blue,  the 
purple,  and  the  white.  In  1629,  Parkinson 
enumerates  eight  varieties,  while  the  Haerlem 
gardeners  distinguish  not  less  than  2,000,  and 
generally  publish  catalogues  of  them  from  year 
to  year.  As  the  taste  or  rage  for  this  flower  has 
at  present  abated,  the  Dutch  and  English  cata- 
logues contain  only  a  few  hundred  varieties  with 
names.  They  are  arranged  as  double  blues, 
whites,  reds,  and  yellows,  and  single  varieties  of 
the  same  colour.  The  blue  and  red  colours  are 
the  most  common,  the  yellow  most  rare.  At 
first  the  single  hyacinth  only  was  cultivated,  but 
about  the  beginningi»f  the  last  century  attention 
was  paid  to  double  flowers  by  Peter  Voerhelm, 
whose  first  double  flower  he  called  Mary,  but 
which  is  now  lost;  his  third  flower  he.  called 
the  king  of  Great  Britain,  which  is  now  looked 
upon  as  the  oldest  double  hyacinth.  It  was 
held  in  such  esteem  at  one  time,  that  the  usual 
price  for  a  single  bulb  was  1,000  florins,  or  £100 
sterling.  Up  to  the  middle  of  last  century  the 
greatest  attention  was  paid  at  Haerlem  to  rais- 
ing new  sorts  of  double  flowers,  and  for  a  parti- 
cular root  £200  have  not  unfrequently  been 
given.  Since  that  period,  however,  the  taste  for 
this  and  other  bulbs  has  considerably  declined, 
so  that  at  present  there  are  few  sorts  that  exceed 
£10;  tlie  average  price  is  from  one  to  ten  shill- 
ings a  bulb  for  the  fine  sorts,  and  what  are 
called  the  common  mixtures  are  sold  from  £2 
to  £3  a  hundred.  To  preserve  these  varieties 
requii-es  much  care  and  manogement.  Under 
bad  treatment  a  variety  degenerates  in  two  or 
three  years;  in  Holland  some  have  been  preserved 
nearly  a  century. 

The  criterion  or  qualities  requbite  in  a  fine 
double  plant  are  as  follows.  The  stem  should 
bo  strong,  tall,  and  erect,  supporting  the  numer- 


ous large  bells,  each  supported  by  a  sliort  and 
strong  peduncle,  or  foot-stalk  in  a  horizontsl 
position,  so  that  the  whole  may  have  a  compact 
pyramidal  form  with  the  crown  or  uppermost 
flower  perfectly  erect.  The  flowers  should  be 
large  and  perfectly  double,  that  is,  well  filled 
with  broad  bold  petals  appearing  to  the  eje, 
rather  convex  than  flat  or  hollow.  They  should 
occupy  about  one  half  the  length  of  the  stem. 
The*  colour  should  be  clear  and  bright,  whether 
plain  red,  white,  or  blue,  or  variously  intermixed 
and  diversified,  the  latter  giving  addLitional  lustre 
and  elegance  to  this  beautiful  flower.  Strong 
bright  colours  are,  in  general,  preferred  to  sndi 
as  are  pale. 

Hyacinths  are  propagated  by  seed,  in  order 
to  obtain  new  varieties,  and  by  offsets  for 
continuing  approved  sorts.  The  seed  riiould  be 
selected  from  the  best  specimens  of  plants,  such 
as  have  strong  straight  stems,  and  a  regular  well 
formed  pyramid  of  bells,  not  perfectly  single, 
but  rather  approaching  to  doable.  The  seed 
should  not  be  gathered  tiU  it  is  perfectly  blade. 
It  b  to  be  sown  in  the  latter  end  of  October,  or 
the.  beginning  of  March,  about  half  an  indi 
below  the  surfece  of  the  soil,  in  a  deep  box  filled 
with  good  garden  mould  mixed  with  sand.  It 
requires  no  watering,  and  nothing  but  to  be  kept 
clear  of  weeds  and  frost  till  it  has  rem^ed  in 
the  ground  two  years.  On  the  approach  of 
winter  it  must  then  have  an  additional  stratom 
of  the  compost  placed  upon  it  about  half  an  inch 
thick,  and  in  the  third  year,  in  t-he  month  of 
July,  the  roots  may  be  taken  up,  dried,  and 
treated  in  the  same  manner  as  lai^  bulbs  or 
offsets.  Some  of  the  roots  will  flower  the 
fourth  year,  one  half  of  them  the  fifth,  and  the 
whole  in  the  sixth.  The  cultivator  generally 
thinks  himself  fortunate  if  one  half  of  the  plants 
that  first  appeared  are  in  exbtence  at  this 
period,  and  if  he  can  at  least  find  one  flower  in 
five  hundred  deserving  a  name  or  place  in  a 
curious  collection,  he  may  rest  perfectly  content. 
Offsets  are  to  be  separated  from  the  parent  bulb, 
and  planted  out  separately  in  the  beginning  of 
October,  in  an  open  space,  in  rows  of  about  two 
inches  deep,  upon  a  bed  raised  about  six  or  eight 
inches  above  the  common  level.  The  soil  should 
be  sandy  and  well  pulverized ;  it  b  also  advisable 
to  elevate  the  bed  somewhat  in  the  middle  so 
as  to  throw  oflF  the  rain.  The  surfece  of  the 
bed  should  be  strewed  occasionally,  and  kept  fi«e 
from  weeds,  and  protected  from  severe  frosts. 
The  offisets  will  blossom  weakly  the  second 
year,  but  in  the  third  tolerably  strong. 

Of  the  full  grown  roots,  those  which  have 
attained  the  age  of  four  or  five  years  bloom 
stronger  in  thb  country  than  any  other.  After 
this  they  generally,  decline,  either  by  dividing 
into  offisets,  or  diminishing  in  sise  and  strength, 
but  in  HoUand,  perhaps  owing  to  the  peculiari- 
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ti«9  of  the  soil  and  climate,  the  same  bulb  has 
been  known  to  produce  blossoms  twelre  or  thir- 
teen times,  nor  is  it  erer  known  to  die  merely 
with  age.  The  bed  on  which  they  are  to  be  placed 
should  have  a  dry  and  airy  sheltered  situation; 
two  feet  of  the  sur&ce  soil  should  be  taken 
away,  and  the  inferior  portion  trenched  to  the 
depth  of  nine  inches.  The  earth  above  is  to  be 
replaced  with  a  compost  of  one-third  coarse 
sea  or  river  sand,  one-third  fresh  earth,  and 
one-fbnrth  rotten  cow  dung,  at  least  two 
years  old,  and  the  remainder  earth  of  decayed 
leares.  This  compost  is  to  be  placed  in  a 
sloping  direction  towards  the  sun.  The  roots 
are  to  be  planted  from  the  middle  of  October 
to  the  middle  of  November.  On  planting  the 
roots,  the  surface  of  the  bed  should  be  covered 
with  a  little  fresh  sandy  earth  about  an  inch 
thick,  raked  perfectly  smooth,  and  have  the 
exact  situation  for  every  bulb  marked  upon  it 
regularly,  mingling  the  colours  of  red,  and  blue, 
and  white,  the  yellows  being  classed  with  the 
latter.  On  planting  the  roots  they  should  be 
snrronnded  with  a  little  clean  sand  to  prevent 
the  earth  adhering  too  closely  to  them,  the 
whole  are  then  to  be  covered  with  fresh  sandy 
earth  from  three  to  four  inches  deep,  according 
to  the  sixe  of  the  bulb.  The  bed  is  to  be  pro- 
tected from  severe  frosts  or  heavy  rains  by  some 
covering.  The  plants  begin  to  show  their  flowers 
about  the  beginning  of  April. 

Those  which  thus  blow  early  should  be  shel- 
tered from  the  influence  of  the  sun,  for  if  too  mucli 
son  falls  on  the  flower,  it  bleaches  and  tarnishes 
the  colour,  particularly  the  red  and  blue  varieties. 
By  judicious  shade  this  is  not  only  prevented, 
but  the  flower  is  kept  back  so  that  it  will  be  in 
frill  bloom  with  others  which  come  out  later. 
It  is  necessary  to  afford  support  to  the  stems, 
and  this  is  done  by  inserting  small  sticks  or 
wires,  painted  green,  immediately  behind  the 
bulbs,  either  in  an  erect  position,  or  leaning 
a  little  backwards,  to  which  the  stems  are  to  be 
rather  loosely  tied  with  small  pieces  of  green 
worsted  as  soon  as  they  begin  to  bend,  or  are  in 
danger  of  breaking  with  the  weight  of  the  bells. 
This  operation  mutt  be  repeated  as  the  stems 
advance  in  height.  When  the  greater  part  of 
the  bed  comes  into  blow,  a  covering  or  awning 
should  be  stretched  over  the  whole,  so  as  to  pro- 
tect the  flowers  from  the  too  great  influence  of 
the  sun,  and  the  efiects  of  wind  and  rains. 
This  awning  should,  however,  be  so  constructed 
as  to  fold  up,  or  be  opened  at  the  top  so  as  to 
allow  air  and  the  tempered  influence  of  the  sun 
in  slightly  clouded  weather,  and  in  the  morn- 
ings and  evenings.  The  bed  never  requires  to 
be  watered  at  any  period,  the  natural  rain  which 
frdls  being  sufficient  a£ber  the  time  of  planting 
both  for  the  roots  and  the  flowers.  After  the 
bloom  is  over,  the  dryer  the  plants  are  kept  the 


better.  As  this  sheltering,  however,  has  a  ten- 
dency to  weaken  tlie  bulbs,  it  should  not  be 
continued  more  than  a  couple  of  weeks  at  most, 
and  as  soon  as  the  full  blow  begins  to  decline 
the  bed  should  be  i^n  exposed  to  the  full 
action  of  the  sun  and  air.  In  Holland,  about 
three  or  four  weeks  after  the  bloom,  when  the 
plants  begin  to  assume  a  yellowish  decayed 
appearance,  they  take  up  the  roots,  and  cut  off 
the  stem  and  foliage  close  to  or  within  half  an 
inch  of  the  bulb,  but  leave  the  fibres  attached  to 
it.  They  then  place  the  bulbs  again  on  the  same 
bed  sidewise,  with  their  points  towards  the  north, 
and  cover  them  about  half  an  inch  deep  with 
dry  earth  or  sand  in  the  form  of  a  ridge,  or  little 
cover  over  each.  In  this  state  they  remain 
about  three  weeks  longer,  and  dry  or  ripen 
gradually,  during  which  time  as  much  air  is 
admitted  as  possible,  but  the  bed  is  preserved 
from  heavy  rains  and  too  hot  a  sun.  At  the 
expiration  of  this  period  the  bulbs  are  taken  up, 
and  their  fibres,  which  are  become  nearly  dry, 
gently  rubbed  ofl^.  They  are  then  placed  in  a 
dry  room  for  a  few  days,  and  are  afterwards 
cleared  from  any  soil  that  adheres  to  them;  their 
loose  skins  are  taken  ofl^  with  such  offsets  as 
may  be  easily  separated.  When  this  dressing 
is  finished,  the  bulbs  are  wrapped  up  in  separate 
pieces  of  paper,  or  buried  in  dry  sand,  where  they 
remain  till  the  return  of  the  season  of  planting. 
An  easier  though  not  so  safe  a  practice  is  to 
keep  the  bed  airy  and  rather  dry  for  about  two 
months,  till  the  stems  and  foliage  appear  nearly 
dried  up,  or  consumed.  The  bulbs  are  then  to 
be  taken  up,  cleaned  from  the  fibres  and  soil, 
and  preserved  in  sand  or  papers.  The  bulbs^ 
should  be  placed  in  an  airy  store-room,  and  not 
suffered  to  touch  each  other;  they  are  best  aired 
when  placed  in  an  open  movable  lattice  work. 

Hyacinth  bulbs  are  liable  to  various  diseases, 
one  (»f  the  most  common  is  what  is  known  as 
the  ring  Hekness.  When  this  occurs  the  diseased 
part  must  be  cut  out,  and  if  the  disease  has  not 
penetrated  beyond  the  outside  coat,  the  bulb  will 
survive  this  operation,  but  it  is  now  only  fit  for 
producing  offsets,  lliis  disease  is  very  pre- 
valent in  Holland,  and  is  attributed  to  a  fan- 
gus,  the  spawn  of  which  comes  from  the  cow 
dung  used  as  manure.  The  hyacinth  delights 
in  a  sandy  soil,  and  ss^ine  atmosphere,  and  on 
this  account  it  succeeds  best  near  the  sea  coast,  or 
situations  adjoining  the  sea.  In  more  inland 
parts  it  will,  generally,  be  found  necessary 
to  procure  an  annual  supply  of  fresh  imported 
bulbs,  in  order  to  make  good  the  losses.  Her- 
bert remarks,  **my  experience  enables  me  to 
say,  that  the  nursery  man  in  the  neighbourhood 
of  London  may  produce  hyacinth  bulbs  equal, 
if  not  superior,  to  those  imported  from  Holland, 
though  perhaps  with  greater  loss  from  disease, 
owing  to  his  not  being  able  to  procure  the  dung  of 
4C 
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cattle  fed  upon  hard  food,  and  free  from  straw," 
Hyacinths  majr  be  forced  by  planting  the  roots 
in  narrow  deep  pots,  filled  with  sandy  loam,  in 
October.  These  are  to  be  plunged  in  old  bark 
and  sand,  the  bulbs  will  soon  throw  down  roots, 
and  a  part  may  in  November  be  plunged  into 
bottom  heat,  when  they  will  blow  about  Christ- 
mas. A  succession  from  the  original  stem,  thus 
treated  will  afford  a  bloom  till  the  spring. 

Hyacinths  form  a  beautiful  ornament  when 
grown  in  glasses.  For  this  purpose  blue  or  any 
dark  coloured  glass  is  preferable  to  white,  because 
too  much  light  is  injurious  to  the  bulb.  The 
bulbs,  for  this  purpose,  should  be  put  into  earth 
in  October,  in  which  they  push  out  their  fibres 
more  regularly,  and  they  can  be  taken  up  as 
wanted,  washed  from  earth,  and  placed  in  the 
glass,  which  should  be  kept  in  a  warm  room  or 
store.  Soft  water  should  be  used,  and  the  glass 
is  to  be  filled  up  so  as  to  cover  a  quarter  of  an 
inch  of  the  bulb.  As  soon  as  the  water  becomes 
fetid  and  muddy  it  should  be  renewed.  When 
these  bulbs  have  done  flowering,  they  are  to  be 
removed  from  the  glasses  with  all  their  leaves 
and  roots,  and  planted  in  an  appropriate  soil. 
When  the  leaves  have  completely  withered,  the 
bulbs  are  to  be  taken  up  and  preserved  dry  tiU 
the  latter  end  of  October,  when  they  may  be 
planted  in  beds  in  the  usual  manner.* 

Thb  Tulip  (tulipa  ^gesnerianaj.  Natural 
fiunily,  Uliaeea;  hexandria,  mcnogynia^  of  Lin- 
nieus.  This  celebrated  bulb  is  a  native  of  the 
Levant,  and  is  common  in  Syria  and  Persia. 
The  Persians  call  it  tAwlyboHy  hence  the  Frencli 
tuiipan,  and  the  English  tulip.  This  plant 
appears  to  have  been  brought  to  Europe  from 
Persia,  by  way  of  Constantinople,  in  1669,  and 
in  a  century  afterwards  to  have  risen  into  an 
object  of  considerable  trade  in  the  Netherlands. 
At  this  period,  indeed,  and  for  long  afterwards, 
a  sort  of  mania  for  this  and  other  bulbs  pre- 
vailed among  the  Dutch;  individual  bulbs  were 
not  unfr^quently  sold  for  £600  and  upwards, 
and  immense  sums  of  money  lost  and  won  by 
speculations  in  this  fiftvourite  flower.  In  Eng- 
land it  was  first  cultivated  by  Gamett,  who, 
according  to  Hakluyt,  obtained  the  roots  from 
Vienna. 

The  taste  in  England  was  at  its  height  about 
the  end  of  the  seventeenth  and  beginning  of  the 
eighteenth  century.  It  afterwards  declined,  and 
gave  way  to  a  more  extended  taste  for  various 
rare  plants  from  foreign  countries.  The  tulip, 
however,  is  still  extensively  cultivated  in  Hol- 
land, firom  which  all  Europe  is  supplied  with 
bulbs.  It  is  also  still  raised  to  a  considerable 
extent  near  large  towns  in  England.  It  has, 
however,  lost  in  a  considerable  degree  that 
fashionable    patronage  which  it  at  one  time 

•  Loudon,  Herbert,  &c.  I 


acquired,  and  of  consequence  the  prices  of  bulbe 
have  become  much  more  reasonable. 

The  natural  colour  of  the  petals  of  the  tulip 
is  generally  of  a  uniform  hue,  either  white,  pur- 
ple, or  red.  The  object  of  culture  is  to  diversify 
and  mix  colours  to  as  great  an  extoit  as  possible. 
Hence  innumerable  varieties  have  arisen. 

Mason's  London  catalogue  enumerates  tax 
varieties  of  early  blowing  tulips;  four  perroqueU 
or  middle  blowers,  twenty-two  double  sorts,  and 
upwards  of  600  single,  the  last  being  the  only 
kind  valued  by  connoisseur  florists. 

The  beau  ideal  of  a  first  rate  tulip  is  thus 
minutely  specified.  The  stem  should  be  strong, 
elastic,  and  erect,  and  about  thirty  inches  aboTe 
the  surface  of  the  bed.  The  flower  should  be 
laige,  and  composed  of  six  petals.  These  should 
proceed  a  litUe  horizontally  at  first,  and  then 
turn  upwards,  forming  almost  a  perfect  cup, 
with  a  round  bottom,  rather  widest  at  the  top. 
The  three  exterior  petals  should  be  rather  larger 
than  the  three  inferior  ones,  and  broader  at  their 
base;  all  the  petals  should  have  perfectly  oitire 
edges,  free  from  notch  or  serrature.  The  top  of  eacli 
should  be  broad,  and  well  rounded;  the  ground 
colour  of  the  flower  at  the  bottom  of  the  cup 
should  be  clear,  white,  or  yellow;  and  the  various 
rich  coloured  stripes,  which  are  the  principal 
ornament  of  a  fine  tulip,  should  be  regular,  bold, 
and  dbtinct  on  the  margin,  and  terminate  in 
fine  broken  points,  elegantly  feathered  or  pen- 
cilled. 

The  centre  of  each  leaf  or  petal  should  con- 
tain one  or  more  bold  blotches  or  stripes,  inter- 
mixed with  small  portions  of  the  original  or 
breeder  colour,  abruptly  broken  into  many  irre- 
gular, obtuse  points.  Some  florists  are  of  opinion 
that  the  central  stripes  or  blotches  do  not  con- 
tribute to  the  beauty  and  el^ance  of  the  tulip, 
unless  confined  to  a  narrow  stripe  exactly  down 
the  centre,  and  that  they  should  be  perfectly 
free  fi^>m  any  remains  of  the  original  or  breeder 
colour.  It  is  certain  that  such  appear  very  beau- 
tiful and  delicate,  especially  when  they  have  a 
regular,  narrow  feathering  at  the  edge;  but  the 
greatest  connoisseurs  in  this  flower  unanimously 
agree,  that  it  denotes  superior  merit  when  the 
tulip  abounds  with  rich  colouring,  distributed  in 
a  distinct  and  regular  manner  throughout  the 
flower,  except  in  the  bottom  of  the  cup,  which, 
it  cannot  be  disputed,  should  be  a  clear,  bright, 
white  or  yellow,  frree  from  stain  or  tinge,  in 
order  to  constitute  a  perfect  flower.  The  prin- 
cipal varieties  are  thiis  arranged  and  character- 
ized. 

A  bizarre  tulip  has  a  yellow  ground,  marked 
with  purple  or  scarlet,  of  diflbrent  shades.  It 
is  called  flamed  when  a  broad  irregular  stripe 
runs  up  the  middle  of  the  petals,  with  short, 
abrupt,  projecting  points,  branching  out  on  each 
side;  fine  narrow  lines,  called  arched  and  ribbed^ 
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often  extend  from  ihb  broad  stnpe  to  the 
extremity  of  the  leaves,  the  colour  generally 
oppeaiing  strongest  in  the  inside  petals.  A  tulip 
with  this  broad  coloured  stripe,  which  b  some* 
times  called  beamed  or  splashed,  is  at  the  same 
time  frequently  feathered  also. 

It  is  called  feathered  when  it  is  without  this 
broad  stripe,  but  yet  it  may  have  some  narrow 
lines  joined  or  detached,  running  up  the  centre 
of  the  leaf,  sometimes  branching  out  and  curved 
towards  the  top,  and  sometimes  without  any 
spot  or  line  at  all;  the  petals  are  feathered  more 
or  less  round  the  edges  or  margin,  inside  and 
out;  the  pencilling  or  feathering  is  heavy  or 
broad  in  some,  and  light  and  narrow  in  others, 
sometimes  with  breaks  or  gaps,  and  sometimes 
close,  and  continued  all  round. 

The  Bjfbloemm  tulip  has  a  white  ground,  lined, 
marked,  striped,  or  variegated  with  violet  or 
purple^  only  of  various  shades,  and  whether 
feathered  or  flamed,  is  distinguished  by  the  same 
characters  and  marks  as  the  bizarre  tulip. 

The  Rase  tulip  is  variegated  with  rose,  scarlet, 
crimson,  or  cherry  colour,  on  a  white  ground; 
and  the  feathered  rose  is  to  be  distinguished 
from  the  flamed  by  the  rules  already  mentioned; 
the  rose  is  very  often  both  feathered  and  flamed. 

The  self  or  plain  coloured  tulip  is  either  uni- 
form white  or  yellow,  admitting  of  no  farther 
cliange. 

These  last  are  called  breeders,  and  ai'e  procured 
from  seed.  On  being  cultivated  on  a  dr}%  poor 
soil,  they  gradually  become  broken  up  or  varie- 
gated, and  thus  furnish  new  varieties.  The  time 
that  elapses  before  they  break,  varies  from  one 
to  twenty  years,  or  even  more;  while,  in  some 
instances,  this  change  never  takes  place  at  all. 
Various  plans  have  been  suggested  for  promoting 
and  expediting  the  breaking  up  of  these  selfe  or 
breeders,  but  none  hitherto  tried  can  be  depended 
upon.  The  most  likely  is  the  fecundation  of  one 
unbroken  by  the  poUea  of  a  variegated  tulip, 
having  previously  removed  the  stamens  of  the 
former  before  their  anthers  have  arrived  at  ma^ 
turity.  Some  florists  raise  seedlings  from  their 
choicest  flowers,  in  the  expectation  that  they 
will  break  up  sooner  than  seedlings  from  selfs. 
This  is  accordingly  found  to  be  the  case;  but,  in 
general,  the  plants  are  weaker  than  those  raised 
from  the  simple  or  natural  tulip,  the  varie- 
gated colour  being  undoubtedly  a  symptom  of 
disease  or  morbid  action  in  the  plant.  Frequent 
change  of  soil  and  situation  is  also  reconmiended 
as  a  means  of  expediting  the  variegation  of 
tulips.* 

In  raising  from  seed,  that  from  healthy  and 
strong  plants  is  to  be  preferred,  and  it  is  not  to 
be  gathered  till  the  pericarp  assumes  a  brownish 
colour.    It  is  to  be  sown  in  the  same  manner  as 

*  Hogg*t  Culture  of  Florist's  Flowrrt. 


hyacinth  seed,  and  the  bulbs  similarly  treated. 
They  win  bloom  by  the  fourth,  fifth,  and  seven  tli 
years. 

Offsets  should  be  planted  soon  after  they  are 
separated  from  the  parent  bulb  in  beds  of  iresh, 
sandy  loam,  with  a  little  rotten  cow  dung  placed 
from  seven  to  twelve  inches  below  the  surface, 
in  a  dry,  airy  situation,  fi>om  two  to  four  kiehes 
deep,  according  to  the  nze  of  the  roots,  llie 
beds  should  be  etevated  six  or  eight  inches^  rather 
convex  in  the  middle,  and  should  be  Aindshed 
with  mats  and  hoops,  to  be  put  on  fov^  occasional 
protection  from  heavy  rains  and  severe  frosts. 

The  best  bulbs  are  those  which  have  not  lost 
.the  brown  skin,  are  not  mouldy,  or  soft  at  the 
root  end,  and  are  full,  solid,  and  rather  pointed 
at  the  other.  Immediately  before  plantings  the 
brown  skin  is  to  be  carefuUy  stripped  off,  so  as 
to  leave  the  root  perfectly  bare,  meanwhile  cau- 
tiously avoiding  to  bruise  or  wound  the  root, 
especially  at  the  lower  end  where  the  fibres  are 
formed,  which  is  very  tender  at  the  season  of 
planting.  The  soil  of  the  beds  should  be  a  rich 
loam,  of  rather  a  sandy  nature,  with  a  mixture 
of  cow  dung  manure.  These  beds  should  be 
prepared  in  October,  and  the  planting  should 
take  place  from  the  1st  to  the  10th  of  Novem- 
ber. The  day  selected  should  be  dry,  and  the 
bulbs  are  to  be  planted  at  seven  inches  distance 
each  way:  from  five  to  seven  rows  form  a  splendid 
bed,  if  it  have  sufficient  corresponding  length. 
Each  root  should  be  enveloped  with  a  little  clean 
sand,  and  then  covered  with  four  inches  of  mould 
for  the  larger  middle  roots,  decreasing  the 
depth  of  those  towards  the  edges  to  three  inches. 

By  the  end  of  February  every  healthy  plant 
will  be  visible  above  ground,  and  some  of  the 
earliest  sorts  from  two  to  three  inches  high.  Any 
distemper  or  canker  in  the  foliage,  either  above  or 
a  few  inches  below  ground,  should  be  in  a  dry 
day  cut  out  with  a  knife;  the  part  will  soon 
close  up  again.  If  the  surface  of  the  bed  is  toe 
close  and  stiff*,  it  should  be  carefully  stirred  up. 
As  soon  as  the  earliest  flowers  appear  they  should 
be  shaded  from  the  sun,  so  as  to  preserve  their 
colour,  and  retard  their  blowing,  as  directed  with 
regard  to  the  hyacinths.  The  mattings  or  cover- 
ings, should  also  be  applied  during  winds  or 
heavy  rains.  Tulip  beds  require  no  watering 
from  the  time  of  planting  till  the  taking  up  of 
the  roots,  even  in  the  driest  seasons;  but  moder* 
ate  showers  may  be  admitted  both  before  and 
after  their  blowing  is  over.  In  early  spring, 
rain  is  necessary  in  order  to  promote  the  vigour 
of  the  plants^ 

Tulips  will  bear  to  be  covered  or  shaded  from 
light  longer  than  any  other  plant,  without  sus- 
taining any  injury.  Thus  they  will  bear  to 
be  covered  up  for  three  weeks  with  perfect 
safety. 

About  a  week  or  ten  days  after  the  full  blow 
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of  the  bed,  and  when  the  petals  of  many 
ilowere  begin  to  drop  off,  the  awnings  should  be 
taken  down  and  the  mats  replaced  as  before,  to 
throw  ofF  heavy  rains.  As  the  leaves  and  petals 
fall  off  from  a  plant,  the  seed  vessel  should  be 
immediately  broken  off  from  the  stem;  for  if 
suffered  to  remain,  it  will  delay  the  maturity  of 
it,  and  weaken  the  root  considerably.  The  bed 
may  remain  in  this  state  about  a  fortnight  lopger, 
by  which  time  the  grass  or  foliage  will  become 
of  a  yellowish  brown;  and  two  or  three  inches 
of  the  top  of  the  stem  will  wither,  dry  up, 
and  become  purplish.  This  denotes  the  critical 
period  to  take  up  the  roots,  because  if  done 
earlier  they  will  be  weak  and  spongy,  and  if 
deferred  latefr,  their  juices  will  become  gross. 
This  will  be  apparent  at  the  succeeding  bloom 
by  too  great  a  redundance  of  colour  in  the  petals, 
and  the  flowers  being  what  b  generally  termed 
foul,  , 

The  early  dwarf  varieties  are  best  adapted 
for  forcing  in  pots  and  water  glasses.  The  bulbs 
are  to  be  treated  in  the  same  way  as  described 
for  hyacinths;  and  after  blowing,  they  are  to  be 
recovered  by  putting  them  into  earth.  Tulip 
bulbs  are  liable  to  few  diseases,  and  are  in  gen- 
eral healthy.  If  attacked  by  the  grub  or  wire- 
worm,  the  bulb  must  be  totally  removed,  and 
replaced  by  a  fresh  one.  A  fungus  sometimes 
attacks  the  bulb,  and  in  this  case  transj^anta- 
tion  into  a  fresh  soil  is  necessary. 

Thb  Ranunculus  (r.  asioHcus).  Natural 
family  ranuneulaeeof ;  polyandria,  pofyffynia,  of 
linneus.  The  wild  ranunculus  crow  foot,  or 
butter  cups,  are  a  well  known  family  of  weeds, 
of  which  there  are  many  species.  The  garden 
ranunculus  is  esteemed  as  being  a  double  flower, 
and  as  possessed  of  great  beauty,  and  variety  of 
colours  of  the  numerous  petals.  It  is  a  native 
of  the  Levant.  The  leaves,  which  are  bipartite, 
spring  from  a  bunch  of  tubers.  The  stem  is 
erect,  branched,  and  the  flowers  are  terminal. 
It  was  introduced  into  Britain  by  €rerard,  in 
1696,  and  soon  became  a  favourite  in  the  flower 
garden.  No  flower  is  so  prolific  in  varieties. 
Maddock  enumerates  not  less  than  eight  hundred 
sorts;  and  he  states  that  a  variety  will  last  for 
twenty-five  years. 

The  necessary  qualities  of  a  perfect  double 
ranunculus  are  a  strong  straight  stem,  from 
eight  to  twelve  inches  in  height,  supporting  a 
large,  well  formed  blossom,  at  least  two  inches 
in  diameter;  consisting  of  numerous  petals,  the 
largest  at  the  outside,  and  gradually  diminishing 
in  size  as  they  approach  the  centre,  which  should 
be  well  filled  up  with  them.  The  blossom 
should  be  of  a  hemispherical  form;  its  compon- 
ent petals  should  l>e  laid  over  each  other  in  such 
ft  manner  as  neither  to  be  too  close  and  compact, 
nor  too  widely  separated,  but  have  rather  more 
of  a  perpendicular  than  horizontal  direction. 


to  display  their  colours  with  better  effect  The 
petals  should  be  broad,  and  have  perfectly  oitire, 
well  rounded  edges;  their  colours  should  be  daxk, 
clear,  rich,  or  brilliant,  eith»  consisting  of  one 
colour  throughout,  or  otherwise  variously  diver- 
sified on  an  ash  white  sulphur,  or  fire  coloured 
ground,  or  regularly  striped,  spotted,  or  mottled 
in  an  elegant  manner. 

The  ranunculus  is  propagated  by  seed  for 
obtaining  new  varieties,  and  for  perpetuatiDg 
approved  sorts  by  offisets,  or  by  diriding  the 
tubers  into  as  many  portions  as  there  are  eyes. 
According  to  Maddock,  the  seeds  in  no  instance 
ever  produce  two  flowers  alike,  or  the  same  as 
the  original  stock.  He  directs  it  to  be  saved 
from  such  half  double  flowers  as  have  tall  strong 
stems,  a  considerable  number  of  large,  well 
formed  petals,  and  rich,  good  colours,  the  daxker 
chiefly  to  be  preferred,  though  not  to  the  exclu- 
sion of  a  proportion  of  lighter  coloured,  if  good. 
The  seed  should  remain  on  the  plant  till  it  has 
lost  its  verdure,  and  becomes  brown  and  diy. 
It  may  then  be  cut  off  and  spread  abroad  upon 
paper,  and  exposed  to  the  sun,  that  it  may  be 
thoroughly  dried,  after  which  it  should  be  put 
into  a  bag,  and  preserved  in  a  warm,  dry  place. 
The  seed  may  be  sown  in  October  or  January, 
in  beds  prepared  with  frames  and  glasBe&  It 
should  be  strewed  thickly  on  the  surfisu^e  of  the 
prepared  soil,  and  then  covered  with  a  sprink- 
ling of  mould,  not  exceeding  in  thickness  the 
eighth  of  an  inch.  The  plants  usually  appear 
in  about  a  month.  They  are  regularly  watered, 
and  air  is  admitted  day  and  night,  except  in 
severe  firosts  when  they  are  covered  with  matting. 
In  summer  the  roots  are  taken  up  and  preserved 
till  the  following  February,  when  they  are  planted 
with  the  gen^nl  stock. 

llie  ofisets  firom  the  tubers  of  the  ranunculus, 
unlike  those  from  the  hyacinth  and  tulip,  will 
flower  the  same  season  in  which  they  are  removed. 
In  minutely  examining  the  crown  of  a  tube, 
several  small  protuberances  will  be  found,  from 
each  of  which  a  shoot  will  arise,  and  the  root 
may  therefore  be  divided  by  a  sharp  knife  into 
as  many  parts  as  there  are  protuberances;  but 
these  sections  will  not  blow  till  the  second 
year. 

The  best  soil  for  the  ranunculus  is  a  fresh, 
strong  loam,  with  a  quantity  of  rotten  cow 
dung;  the  situation  of  the  bed  should  be  open, 
but  not  too  much  exposed  to  high  winds,  or 
currents  of  air.  The  bed  should  be  about  eigh- 
teen inches  in  depth,  and  raised  about  four  inches 
above  the  walk.  The  dung  should  be  put  five 
inches  below  the  surface,  the  soil  above  this 
being  kept  perfectly  firee  fiom  manure.  Fredi, 
full  tubers,  with  prominent  buds,  are  to  be 
selected;  and  the  time  of  planting  may  be  either 
in  the  end  of  autumn,  or  early  in  spring.  If  the 
soil  and  situation  be  very  cold  and  wet,  it  will 
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be  better  to  defer  this  operation  till  February; 
in  milder  utuations  the  planting  may  take  place 
in  Octolier,  or  beginning  of  November.  The 
surface  of  the  bed  should  be  raked  perfectly  even 
and  flat,  and  the  roots  planted  in  rows,  at  the 
distance  of  five  inches  from  each  other.  A  little 
dean  sand  should  be  placed  in  the  hole  or  trench, 
and  the  roots  are  to  be  placed  with  their  claws 
downwards.  Earth  is  then  applied,  so  as  to  cover 
the  roots  to  the  depth  of  one  inch  and  a  half. 
When  deeper  or  shallower  than  this,  the  plant 
win  not  thrive  well,  as  thb  seems  their  natural 
position.  The  roots  remain  several  days  in  the 
ground  after  planting  before  they  begin  to  vege- 
tate, and  during  this  time  they  swell  very  much 
by  imbibing  the  moisture  of  the  soil,  and  are 
in  this  state  very  susceptible  of  injury  from 
frost,  which  is  to  be  guarded  against  by  covering 
the  sur&oe  of  the  bed  with  straw,  Whenever 
indications  of  a  diminished  temperature  are  felt, 
and  which  may  be  removed  when  the  frost  is 
gone. 

£ariy  in  spring  when  the  plants  show  them- 
selves  distinctly,  the  surfiice  of  the  earth  between 
each  rov/  should  be  trodden  or  beaten  down,  so 
as  to  make  it  firm  and  compact;  and  if  the  soil  is 
compressed  with  the  fingers  quite  close  to  the 
plants,  it  will  keep  out  cold  drying  winds,  and 
prove  beneficiaL  This  should  be  done  in  a  fine 
dry  day  soon  after  rain,  whilst  the  ground  is  still 
moist;  and  wlien  completed,  a  little  long  straw 
diould  be  placed  between  each  row,  to  preserve 
the  surface  of  the  soil  cool  and  moist  till  the 
foliage  of  the  plants  is  sufficiently  grown  and 
expanded,  to  afford  it  shade  without  further 
assistance.  Natural  showers  in  April  and  May 
are  essential  to  the  healthy  vigour  of  the  plants; 
but  if  these  fail,  soft  water  must  be  supplied,  by 
pouring  it  fr^m  a  pan  between  the  rows,  avoid- 
ing as  much  as  may  be,  wetting  the  plants^  as 
the  subsequent  evaporation  is  apt  to  chill  and 
injure  the  foliage.  If  the  sun  is  too  strong,  the 
beds  require  to  be  shaded  by  mats  or  awnings, 
properly  adjusted.  After  the  bloom  is  over, 
watering  is  no  longer  necessary;  but  shading 
from  the  hot  noonday  sun,  is  still  requbite. 

By  the  end  of  June  the  plants  assume  a  dry, 
brown  appearance;  vegetation  has  then  ceased, 
and  it  is  the  proper  time  to  take  up  the  roots; 
for,  if  lefl  tiU  rainy  weather  comes  on,  they  will 
begin  to  spring  again.  When  the  roots  are 
taken  up  their  stems  should  be  cut  close  off,  and 
they  should  be  placed  in  a  shady,  airy  apart- 
ment, so  as  they  may  dry  gradually,  and  in 
which  place  they  may  remain  till  the  season  of 
planting.  Roots  can  thus  be  kept  in  a  dry  place 
for  three,  and  even  five  years,  without  impairing 
their  power  of  vegetating,  although  the  vigour 
and  beauty  of  the  plant  is  diminished. 

The  wild  species  of  ranunculus,  common  in 
this  country,  especially  the  bulbanu,  toeUratuSy 


acrisy  and  repens,  are  shewy  looking  meadow 
flowers,  and  are  characterised  by  the  extreme 
acrimony  of  their  juices.  Formerly  they  were 
used  in  medicine,  and  sometimes  employed  for 
causing  a  blister  externally.  Beggars  are  said 
also  to  employ  them  for  the  purpose  of  creating 
artificial  sores  and  ulcers.  The  fresh  roots  ai*e 
acrid  and  poisonous;  but  when  old  and  dry,  become 
so  innocuous  as  to  be  eaten.  Hogs  are  fond  of 
them,  and  frequently  dig  them  up.  Sheep  and 
goats  are  also  said  to  browse  on  the  plant,  while 
cows  avoid  it. 

There  is  a  vulgar  notion  that  these  plants  give 
the  rich  yellow  colour  to  butter,  and  hence  the 
name  of  butter  cups.  This,  however,  is  a  mis- 
take, as  the  richness  of  the  pasture,  and  the  lux- 
uriance of  the  grasses,  are  the  sole  cause  of  the 
superiority  of  the  butter  produced.  The  r.  o/rw, 
as  well  as  buibMUSy  b  sometimes  found  double. 
In  thb  state  it  forms  a  common  flower  in  gardens, 
under  the  name  of  bachelor's  buttons. 

The  water  ranunculus,  r.  aquaticus,  has  large 
flowera,  which  are  very  conspicuous  on  the  mar- 
gins of  ponds  and  ditches.  According  to  Dr 
Pultney,  thb  species  b  not  poisonous;  on  the 
contrary,  cattle  eat  it,  and  thrive  on  it.  In 
the  neighbourhood  of  Ringwood,  on  the  borders 
of  the  Avon,  some  of  the  cottagers  support  their 
cows,  and  even  horses,  almost  wholly  by  this 
plant. 

A  man  collects  a  quantity  every  morning,  and 
brings  it  in  a  boat  to  the  edge  of  the  water,  from 
which  the  cows  eat  it  with  great  avidity,  inso- 
much that  they  stint  them,  and  allow  only  about 
twenty  five  or  thirty  pounds  to  each  cow  daily. 
One  man  kept  five  cows  and  one  horse  so  mudi 
on  -thb  plant,  with  the  little  which  the  heatli 
afforded,  that  they  had  not  consumed  more  than 
half  a  ton  of  hay  throughout  the  whole  year, 
none  being  used  except  when  tlie  river  b  firozen 
over.  Hogs  also  are  fed  with  thb  plant,  and 
improve  so  well  on  it,  that  it  b  not  necessary  to 
give  them  any  other  sustenance  till  they  are 
put  up  to  fatten.  Thb  property  of  water  crow- 
foot b  the  more  remarkable,  as  all  the  other 
species  have  been  esteemed  acrimonious,  and 
some  of  them  even  deadly  poisons. 

Thb  Anemokb.  Natural  &mily  rununculacea*; 
pofyandriay  pofygyniay  of  Linneus.  The  ane- 
mones are  nearly  allied  to  the  ranunculus.  There 
are  a  number  of  species  growing  wild  in  thb 
country;  many  are  common  to  the  south  and 
north  of  Europe  and  America,  while  others  are 
found  in  China  and  Japan.  There  are  two  spe- 
cies cultivated  as  garden  flowers.  The  poppy 
anemone  f  a.  coronorfa J,  a  native  of  the  Levant, 
and  introduced  into  this  country  in  1596;  and 
the  star  or  broad-leaved  anemone  f  cr.  hortensisj, 
a  native  of  Italy,  and  brought  to  Britain 
from  Holland  about  the  same  time  as  the  other. 
Both  have  been  cultivated  with  the  same  aasid- 
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nity  as  the  tulip.  There  are  a  great  many  var- 
ieties, both  single  and  double.  Mason  enumer- 
ates seventy-five,  the  single  and  semi-double 
flowers  being  as  much  prized  as  the  double. 

A  fine  double  anemone  should  have  a  strong, 
elastic,  and  erect  stem,  not  less  than  nine  inches 
high.  The  flower  should  be  at  least  two  inches 
and  a  lialf  in  diameter,  consisting  of  an  exterior 
row  of  lai^,  substantial,  well  rounded  petals, 
or  guard  leaves,  at  first  horizontally  extended, 
and  then  turning  a  little  upwards,  so  as  to  form 
a  broad  shallow  cup,  the  interior  part  of  which 
should  contain  a  great  number  of  long  small 
petals,  overlying  each  other,  and  rather  turning 
from  the  centre  outwards.  There  are  a  great 
number  of  small,  slender,  and  imperfect  stamens, 
intermixed  with  the  petals;  but  they  are  short, 
and  not  easily  discernible.  The  colour  should 
l>e  clear  and  distinct  when  diversified  in  the 
same  flower;  or  brilliant  and  striking,  if  it  con- 
sists only  of  one  colour,  as  blue,  crimson,  or 
scarlet,  in  which  case  the  bottom  of  the  broad 
exterior  petals  is  generally  white.  But  the 
beauty  and  contrast  is  considerably  increased, 
when  both  the  exterior  and  interior  petals  are 
regularly  marked  with  alternate  blue  and  white, 
or  pink  and  white  stripes,  which  in  the  broad 
petals  should  not  extend  quite  to  the  mai^gin. 

These  flowers  are  propagated  by  seed  for  oIh 
taining  new  varieties,  and  by  dividing  the  root 
for  continuing  approved  sorts.  The  seed  should 
be  collected  from  the  best  flowers,  and  collected 
gradually  as  it  ripens,  else  it  is  apt  to  be  blown 
away  with  the  wind.  It  is  to  be  sown  and 
treated  exactly  in  the  same  way  as  described  for 
the  ranunculus,  and  the  seedlings,  like  them, 
will  blow  strong  the  second  year.  There  will 
be  found  but  few  double  flowers  among  the 
seedlings;  but  the  greater  number  of  broad  petals 
the  flower  of  the  seed  bearer  possesses,  the  greater 
is  the  probability  of  procuring  lai^  double 
flowers  from  its  seed. 

When  the  root  of  an  approved  sort  is  care- 
fully divided,  every  division  will  blow  the  first 
year. 

The  fii-st  grown  selected  roots  are  to  be  planted 
in  the  same  way  as  the  ranunculus;  and  as  the 
anemone  is  a  hardier  plant,  it  may  be  put  into 
the  ground  in  autumn.  When  Uiey  come  up 
they  are  to  be  watered  and  protected  from  the 
weather.  After  the  bloom  is  over,  the  plants 
are  to  be  shielded  from  moisture,  so  as  that  the 
roots,  which  are  very  succulent,  may  dry,  and  not 
spring  afresh.  They  are  at  the  proper  time  to 
be  taken  up  and  sorted;  and  as  they  are  very 
brittle,  care  must  be  taken  in  handling  them. 

The  soil  best  suited  for  the  anemone  is  a  fresh 
loam,  rather  sandy.  The  roots  should  be  covered 
to  the  depth  of  three  inches. 

The  roots  of  the  anemone  are  solid,  flattened 
masses,  not  unlike  ginger.    Those  that  have  been 


two  or  three  years  in  tlie  ground,  attain  a  great 
size.  They  are  generally  sold  by  weight  as  one 
root,  and  are  divided  afterwards  at  the  period 
of  planting. 

Besides  the  two  species  just  described,  the  a. 
pulsatiUay  or  pasque  flower,  it  also  common  in 
flower  borders. 

The  Crocus  (erociu  vemusj.  Natural  family 
iridecB;  trioHdriay  mcnogymoy  of  Limueus.  This 
plant  was  so  named  by  Theophrastus.  In  Ovid's 
metamorphoses,  a  youth  so  named  is  &Ued  to 
have  been  changed  into  the  flower.  There  are 
several  species  of  this  genus;  and  the  brilliancy 
of  their  flowers,  but,  above  all,  the  early  period 
at  which  they  blow,  renders  them  favourites  in 
the  flower  garden. 

When  these  plants  are  in  flower,  the  germen 
or  seed  vessel  is  still  under  ground,  almost  dose 
to  the  bulb;  and  it  is  not  till  some  weeks  after 
the  decay  of  the  flower,  that  it  emerges  on  a 
white  peduncle, and  ripens  its  seeds  above  ground. 
This  peculiarity  is  very  conspicuous  in  the  naked 
autumnal  crocus,  (e,  nudiflorus)^  which  flowers 
without  leaves  in  autumn,  and  throm-s  up  its 
germen  the  following  spring,  in  a  similar  way 
as  already  described  with  the  meadow  saflron. 
It  is  supposed  that  the  native  country  of  the 
crocus  is  Asia,  though  several  species  are  natur- 
alized in  Europe;  and  three  are  found  wild  in 
England,  the  spring  crocus,  the  safiron,  and  the 
autumnal  naked  crocus. 

There  are  horn,  twelve  to  twenty  leading  var- 
ieties of  the  garden  crocus,  all  angle.  The 
colours  are  y^low,  blue,  purple,  whit«,  and 
variegated. 

According  to  Haworth,  the  seeds  should  be 
sown  immediately  after  they  are  gathered,  in 
light  earth,  in  a  shady  but  open  situation.    Sift 
over  them  half  an  inch  of  earth  the  first  autumn, 
and  take  them  up  the  second  year,  and  imme- 
diately replant  them.    Add  another  half  inch 
of  earth  the  third  autumn,  and  the  following 
spring  most  of  the  plants  will  show  fiowers  in 
the  midst  of  their  fourth  crop  of  leaves.  After- 
wards they  may  be  treated  like  old  bulbs,  and 
planted  in  the  open  borders  or  shrubbery,  on 
patches  or  rows.    The  bulbs  of  the  crocus  being 
renewed  every  year,  and  the  new  bulb  formed 
on  the  top  of  the  old  one,  it  follows,  that  at 
whatever  depth,  they  have  been  planted,  they 
will  in  a  short  time  rise  to  the  sur&ce;  unlike 
the  tulip,  and  the  bulbous  iris,  whose  new  bulbs 
being  formed  under  the  old  ones,  soon  sink  the 
plants,  unless  growing  on  a  hard  subsoil.  Crocos 
bulbs  should  be  taken  up  every  third  year  after 
the  leaves  decay,  dried  in  the  shade,  parted,  and 
replanted  three  inches  deep,  and  not  latei^than 
Michaelmas.    The  longer  they  are  kept  out  of 
the  ground  after  this  period,  they  become  weaker, 
and  are  later  of  flowering.     In  this  way,  and  by 
preserving  them  in  an  ice  house,  they  may  be 
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retanled,  so  as  to  flower  at  midsummer  or  later; 
and  they  may  be  also  forced  by  heat,  or  put  into 
water  glasses,  or  in  fancy  pots,  with  numerous 
holes,  as  is  commonly  seen  in  the  seed  ^ops^* 

The  saffron  crocus  (c.  temusjy  was  at  one 
time  extensiyely  cultirated  in  Britain,  both  for 
a  dye  and  as  a  medicine.  A  cheaper  foreign 
supply  has  now,  however,  superseded  this  cul- 
ture. As  a  medicine,  though  at  one  time  much 
used  and  esteemed,  it  is  now  entirely  disre- 
garded. 

Narcissus.  Natural  family  amarillideas;  hez^ 
andria^  mcnogyniay  of  Linnieus.  This  &mily 
of  bulbous-rooted  plants,  contains  upwards  of 
fifty  species.  Most  of  them  are  natives  of  the 
south  of  Europe,  and  the  Levant.  The  common 
daffodil,  and  one  or  two  more  species,  grow 
wild  in  woods  in  Britain. 

The  Greeks  called  them  narcissus  on  account 
of  their  odour,  causing  frequently  a  stupor  and 
(minting  in  those  who  inhaled  it.  For  this  reason 
too,  these  flowers  were  consecrated  to  the  Furies, 
who  were  fiibled  to  have  been  in  the  practice  of 
stupifying  those  victims  whom  they  wished  to 
punish,  by  ordering  them  to  smell  them. 

The  best  roots  are  obtained  from  Holland;  and 
from  Naples  comes  the  Italian  narcissus,  which 
grows  in  abundance  in  the  neighbourhood  of 
that  city. 

This  genus  has  been  divided  by  florists  into 
dafibdils,  white  narcissus,  jonquils,  and  polyan- 
thus narcissus. 

DaffbdU  (pseudo  narcwusj.  The  varieties 
of  this  are  the  common  double,  the  double  with 
white  petals  and  a  yellow  cup;  the  two-flowered 
and  two-coloured  daffodil,  the  great  yellow 
Spanish,  and  others. 

The  White  Narcissus  (n,  poeUcus)^  of  which 
there  are  the  early  flowered,  the  musk,  the  yel- 
lowish, and  large  flowered. 

The  Jonquil  CjonquillaJ.  The  common, 
double  flowered,  sweet  scented. 

The  Pofyanthus  Narcissus.  The  common, 
sulphur  coloured,  single  and  double,  with  numer- 
ous other  varieties. 

The  tests  of  flne  plants  of  narcissus  are :  strong 
erect  stems,  r^^ularity  of  form  and  disposition 
in  the  petals  and  nectaries,  distinctness  and  dear- 
nees  of  colour;  and  in  the  many  flowered  sorts, 
the  peduncles  all  of  the  same  length,  and  coming 
into  flower  at  once. 

They  are  propagated  by  seed  for  obtaining 
new  varieties,  but  most  commonly  by  offsets 
from  the  bulbs.  As  these  offsets  seldom  flower 
the  first  year,  they  should  be  planted  in  a  bed 
by  themselves,  composed  of  light,  loamy  soil; 
and  they  should  be  put  into  the  ground  not  later 
than  the  end  of  August,  or  beginning  of  Sep- 
tember. 

•  Eneydopedin  of  Gardening. 


The  seeds  collected  from  the  choicest  plants 
should  be  sown  in  flat  pans,  filled  with  fresh, 
light,  sandy  earth,  about  the  beginning  of  August, 
or  soon  after  the  ripening  of  the  seed.  These 
pans  should  be  in  a  shaded  place,  and  only 
exposed  to  the  morning  sun  till  October;  after 
that  they  are  to  be  exposed  to  the  full  sun,  but 
protected  from  heavy  rains  and  frosts,  until 
April.  In  Juno  the  leaves  will  have  decayed, 
when  some  fresh  earth  is  to  be  sifted  over  the 
surface  of  the  pans. 

During  the  second  winter  the  same  treatment 
is  to  be  pursued,  and  in  the  following  summer, 
the  roots  are  to  be  taken  up  and  planted  at  three 
inches  asunder,  in  raised,  convex  beds;  in  other 
two  years  they  are  again  to  be  moved  and  re- 
planted at  double  the  distance  in  mould,  with  a 
little  cow  dung.  In  the  fifth  year  after  sowing, 
most  of  the  bulbs  will  come  into  flower,  and  the 
remainder  next  year.  The  flowers  frequently 
improve  in  beauty  in  the  second  or  third  year, 
so  that  no  bulbs  should  be  finally  discarded  until 
they  have  had  this  trial.  Those  bulbs  with  a 
round  base,  and  frdl  sound  tops,  are  the  best. 
The  best  soil  is  a  fresh,  light  loam,  with  a  little 
cow  dung,  and  dug  to  the  depth  of  three  feet; 
and  an  eastern  aspect  is  to  be  preferred.  Stirring 
the  soil  occasionidly,  and  weeding,  and  watering, 
are  all  the  requisites  in  their  culture.  In  winter 
the  beds  require  the  protection  of  tan  or  litter. 
The  bulbs  should  not  be  taken  up  oftener  than 
every  third  year;  for  if  they  are  allowed  to 
remain  longer,  the  plant  is  weakened  by  the 
numerous  offsets.  These  bulbs  may  be  forced 
during  winter  in  pots,  or  in  water  glasses,  where 
they  become  beautiful  and  odoriferous  ornaments 
for  apartments. 

Thb  Iris.  Natural  family  irideas;  triandria^ 
mono^ynioy  of  Linneus.  This  family  of  plants, 
from  their  varied  colours,  were  called  by  the 
ancients  after  the  name  of  the  rainbow.  The 
species  are  distributed  over  Europe,  Asia,  and 
America.  Some  are  used  in  medicine,  and  others 
cultivated  as  ornamental  flowers.  Of  the  latter, 
the  most  admired  species  are : 

The  Persian  Iris  (i,  Persica),  This  is  a 
very  long,  bulbous  rooted  plant,  with  delicate 
blue  and  violet  coloured  flower^  possessing  a 
powerful  and  pleasing  odour.  As  the  name 
implies,  it  is  a  native  of  Persia,  and  was  first 
cultivated  in  this  country  by  Parkinson,  in  1629. 
The  bulbs  are  generally  imported  from  Holland ; 
and  as  they  do  not  thrive  well,  or  ripen  their 
seeds  in  the  open  air  in  this  country,  they  are 
forced  in  pots,  or  in  water  glasses. 

The  Snakes  Head  (i,  tuberosaj,  has  long, 
narrow,  four-cornered  leaves,  and  a  dark  purple 
flower,  which  appears  in  April.  It  is  a  native 
of  the  Levant,  and  also  grows  wild  in  England, 
and  Ireland.  It  is  cultivated  in  warm  borders, 
ill  a  light  loam. 
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The  Chalcedonia  ( i.  susliana),  has  finely 
striated  leaves,  a  scape  a  span  high,  and  the 
largest  and  most  magnificent  corolla  of  all  the 
species.  Its  petals  are  of  a  delicate  texture, 
idmost  as  hroad  as  a  hand,  purple  or  hlack,  striped 
with  white.  It  flowers  in  the  heginning  of  June, 
is  a  native  of  the  Levant,  and  was  cultivated  hy 
Gerarde  in  1596.  It  thrives  best  in  a  loamy 
soD,  and  sunny,  warm  situation,  protected  in 
winter  from  rain  and  frost. 

Bulbous  rooted,  or  Spanish  ft,  xiphiwn),  has 
channelled  leaves,  convoluted  in  their  whole 
length,  and  awl-sliaped  at  the  tip.  The  flowers 
of  the  wild  plant  are  blue,  with  emarginate 
petals,  and  appear  in  June;  but  cultivation  has 
produced  a  great  number  of  varieties,  with  yel- 
low, white,  violet,  and  variegated  flowers.  It 
is  a  native  of  the  south  of  Europe,  and  was 
cultivated  in  Britain  by  Grerarde,  in  1596. 

The  Chreat  bulbous  rooUd,  or  English  (i,  xiphi- 
oides)^  is  much  lai^ger  in  every  respect  than  the 
former.  The  flower  stalk  is  nearly  twice  the 
height,  and  the  flowers  more  than  double  the 
size.     It  runs  into  numerous  varieties. 

Both  these  species  are  much  cultivated  and 
esteemed  by  florists.  They  are  raised  in  a  light 
sandy  loam,  with  an  eastern  exposure.  They  are 
multiplied  abundantly  by  offsets,  and  may  also  be 
readily  raised  from  seed.  For  this  purpose  the 
seed  may  be  sown  in  drills  early  in  autumn. 
With  no  other  care  than  frequent  weeding,  they 
may  remain  in  the  seed  bed  for  three  years;  for 
they  are  much  more  hardy  than  most  kinds  of 
seedling  bulbs,  and  therefore  will  not  even  require 
protection  from  the  frosts.  In  the  autumn  of 
the  third  year,  it  will  be  necessary  to  transplant 
them  into  beds  at  one  foot  distance,  row  from 
row,  and  the  bulbs  six  inches  apart;  and  in  two 
years  from  their  removal,  most  of  the  strongest 
will  show  blossom,  and  nearly  all  in  the  year 
following,  or  the  sixth  from  the  seed.  The 
flowering  bulbs  should  be  taken  up  every  third 
year,  in  August,  and,  if  possible,  they  should  be 
replanted  in  September,  as  those  kept  out  of  the 
ground  till  Christmas  rarely  blossom  in  the  suc- 
ceeding summer.  These  roots  are  seldom  or 
never  forced. 

Fritizljlry'  C/ritillaria J,  Natural  family 
lileag;  hexandria,  monogynia,  of  Linnieus.  These 
are  also  showy  flowers,  natives  of  Asia  and  of 
Europe.  Three  species  are  cultivated  as  garden 
flowers. 

The  Crown  Imperial  (f,  imperialis).  This 
has  a  scaly  bulb,  ftx)m  which  spring  strong  stems 
from  two  to  four  feet  in  height,  furnished  with 
numerous  broad,  shining,  green  leaves;  and 
crowned  with  a  whorl  of  showy,  pendulous 
flowers,  yellow,  red,  striped,  and  variously 
coloured,  which  make  their  appearance  in  March 
and  A  pril.  **  The  singular  nectary  of  this  flower,** 
says  Professor  Martin,  "cannot  but  engage  the 


attention  of  the  curious  observer;  it  b  a  white, 
glandular  cavity  at  the  base  of  each  petal,  and 
has  a  drop  of  limpid  nectareous  juice  standing 
in  it,  where  the  flower  is  in  vigour.  Another 
of  the  wonders  of  nature  may  be  observed  in 
the  pedundes,  which  bend  down  when  the  plant 
is  in  flower,  but  become  upright  as  the  seed 
ripens."  There  are  several  varieties  of  this  flower, 
indicated  by  colour  and  the  disposition  of  the 
stripes.. 

The  Persian  Fritillary  (f,  Persica),  This 
species  has  a  large  round  root,  the  size  of  an 
orange;  the  stem  is  three  feet  high, and  the  flowers 
appear  in  a  loose  spike  at  the  top,  forming  a 
pyramid.  They  are  of  a  dark  purple  colour, 
and  appear  in  May;  but  seldom  produce  seeds  in 
this  country,  its  native  climate  being  Persia. 
There  is  another  variety  with  a  shorter  stem, 
and  smaller  leaves  and  flowers. 

The  Common  Fritillary,  or  Chequered  Lily 
(f.  meleagris).  This  q>ecie8  has  a  solid  tuber, 
about  the  size  of  a  nut;  a  stem  from  twelve  to 
eighteen  inches  in  height,  ¥rith  linear  leaves,  and 
one  or  more  pendulous  flowers  on  the  top  of  the 
stem.  It  is  a  native  of  Britain,  and  flowers  in 
April  and  May,  or  in  mUd  seasons,  as  early  as 
March.  There  are  about  twenty  varieties,  with 
white,  red,  purple,  black,  striped,  and  double 
flowers,  besides  an  umbellate  variety,  a  mule 
between  this  species  and  the  crown  imperial. 

The  common  method  of  propagating  the  iii- 
tiUaries  is  by  offsets;  but  they  may  abo  be  raised 
from  seed,  which  ripens  readily,  and  is  to  be 
treated  in  a  similar  manner  as  that  of  the  tulip. 

The  seedlings  of  the  crown  imperial  flower  in 
the  fifth  or  sixth  year,  and  those  of  the  two 
other  species  in  the  third  or  fourth  year.  The 
bulbs  should  be  planted  in  a  light  soil,  not  too 
wet,  or  with  much  dung.  It  should  be  dug 
deep,  the  bulbs  to  be  put  six  inches  below  the 
surface,  and  from  eighteen  inches  to  two  feet 
distant  every  way.  They,  however,  look  to  most 
advantage  not  in  beds,  but  in  a  mingled  flower 
border. 

The  roots  require  to  be  taken  up  only  even- 
third  year,  and  should  be  again  quickly  planted. 

The  Lily  (liliumj.  Natural  family  liHact^; 
hexandria,  monogynia,  of  Linnseus.  This  genus 
contains  at  least  twenty  species  of  beautiful 
flowers.  The  name  is  from  the  Celtic  word  /t, 
signifying  whiteness,  the  lily  having  been  long 
considered  an  emblem  of  whiteness  and  purity. 
A  few  of  the  most  interesting  q>ecie8  are  as 
foUows : 

The  White  Lily  (l,  candidwnj.  This  has  a 
lai^  scaly  bulb,  a  leafy  stem,  from  three  to  four 
feet  in  height,  terminating  in  large,  pure,  white 
flowers,  on  peduncles.  It  is  a  native  of  the 
Levant,  and  was  common  in  Engli^  gardens  in 
Gerarde's  time.  There  are  above  eight  varieties 
of  this  species. 
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The  Orange  LUjf  (L  buUn/erimj.  This  showy 
flower  has  a  scaly  bulb,  a  leafy  stem,  two  and  a 
half  feet  high,  terminating  in  laige  orange 
coloured  flowers.  Sometimes  the  stem  produces 
■mall  green  bulbs  in  the  axille  of  the  leaves. 
Of  this  species  there  are  eight  or  ten  varieties, 
the  ttMihellaiwn  being  the  most  showy.  It  is 
readily  propagated  by  offsets. 

The  Turlfs  Cap  (L  martaponjy  has  a  large 
scaly  bulb,  a  -stalk  furnished  with  narrow  leaves, 
aboot  three  feet  high,  with  terminating  pedun- 
cles of  fine  carmine  flowers,  which  blow  in  July. 
There  are  several  varieties,  the  most  remarkable 
being,  the  scarlet  Turk's  cap,  and  the  yellow 
perianthed  Turk's  cap. 

The  Japan  Lify  (l*  JaponieumJ,  is  a  noble 
flower,  with  a  stem  five  feet  high,  and  flowers 
seven  inches  broad,  of  a  pure  white,  with  a 
stieak  of  blue. 

The  Tiger  Lify  (L  tigrinumjy  with  the  upper 
leaves  cordat«,  oval,  and  petals  spotted. 

All  these  are  most  commonly  propagated  by 
offset  bulbs;  but  new  varieties  may  also  be 
raised  from  Seed.  The  seedling  bulbs  flowering 
in  the  fiflh  or  sixth  years. 

The  common  sorts  wiU  thrive  in  almost  any 
situation,  even  under  the  shade  of  trees.  The 
more  tender  sorts  require  protection  in  the  green- 
house, or  in  a  garden  frame. 

The  tiger  lily  is  most  vigorous  when  it  is 
planted  in  heath  mould.  None  of  this  species, 
nor  indeed  any  bulbous  plant,  should  be  moved 
nfter  the  leaves  are  pushed  out,  otherwise  they 
will  be  so  weakened,  as  to  produce  a  feeble 
flower. 

AuARTLUS.  Natural  fiftmily  amaryllideds; 
iexandriojmonogyniaj  of  Linneus.  This  splendid 
fiunily  of  plants  derive  their  name  firom  the 
Greek  word,  signifying  resplendent.  It  is  also 
the  name  of  a  nymph,  celebrated  by  the  ancient 
poets.  Most  of  theise  species  are  natives  of  the 
Cape  of  Good  Hope,  China,  or  South  America, 
and  are  therefore  green-house  plants  in  this 
country. 

The  green-house  species  of  this  family  thrive 
best  in  a  light,  loamy  soil,  and  should  have  but 
little  water  given  them  after  they  have  done 
flowering,  so  that  the  bulbs  may  harden,  to  pro- 
duce more  flowers  the  following  season.  New 
varieties  are  procured  by  sowing  the  seeds;  but 
the  most  usual  mode  of  propagation  in  this 
country  is  by  offsets.  A  shell  taken  from  tlie 
bulb  with  a  leaf  on  it,  and  planted  in  a  pot  of 
mould,  will  produce  a  bulb,  as,  indeed,  will 
almost  any  bulbous-rooted  plant. 

The  stove  amaryllises  grow  best  in  light  loam 
and  rich  soil;  and  the  larger  kinds,  if  placed  in 
c^Mcions  pots,  throw  up  magnificent  flowers. 
The  great  art  in  cultivating  these  and  all  other 
bulbs,  according  to  Knight,  is  to  procure  vigorous 
leaves;  on  these  depend  the  quantity  of  nutritive 


matter  prepared  and  deposited  in  the  bulb,  which 
is  an  essential  requisite  for  its  flowering  next 
season :  for  bulbous  roots  increase  in  size,  and 
proceed  in  acquuing  powers  to  produce  blossoms 
only  during  the  periods  in  which  they  have 
leaves,  and  in  which  such  leaves  are  exposed  to 
light;  and  these  organs  always  operate  most 
efficiently  when  they  are  young,  and  have  just 
attamed  their  full  growth.  Thus  the  bulb  of 
the  Guernsey  lily,  as  it  is  usually  cultivated  in 
this  country,  rarely  produces  leaves  till  Septem- 
ber, or  the  beginning  of  October,  at  which  period 
the  quantity  of  light  afibrded  by  our  climate,  is 
probably  quite  insufficient  for  a  plant  said  to  be  a 
native  of  Japan;  and  before  the  return  of  spring 
its  leaves  are  necessarily  grown  old,  and  nearly 
inefficient,  even  though  protected  well  firom  the 
winter  frosts.  It  is  not  extraordinary,  then,  that 
a  bulb  of  this  species  which  has  once  expended 
its  energies  in  producing  flowers,  should  but 
very  slowly  recover  the  power  of  again  blossom- 
ing. 

On  these  premises  Mr  Knight  accordingly 
inferred,  that  nothing  more  was  necessary  to 
make  this  lily  blossom  as  freely  as  it  does  in 
Guernsey,  than  such  a  slight  degree  of  artificial 
heat  applied  early  in  the  summer,  as  would  prove 
sufficient  to  make  tiie  bulbs  vegetate  a  few  weeks 
earlier  than  usual  in  the  autumn.  Early  in  the 
summer  of  1816,  a  bulb  which  had  blossomed 
in  the  preceding  autumn,  was  subjected  to  such 
a  degree  of  artificial  heat  as  occasioned  it  to 
vegetate  six  weeks  earlier  than  it  would  other- 
wise have  done.  It  did  not  of  course  produce 
any  flowers;  but  in  the  following  season  it  blos- 
somed early,  and  strongly,  and  aflbrded  two 
offsets.  These  were  put  in  the  spring  of  1818, 
into  pots  containing  about  one-eighth  of  a  square 
foot  of  light  and  rich  mould,  and  were  fed  with 
manured  water;  and  their  period  of  vegetation 
was  again  accelerated  by  artificial  heat.  Their 
leaves  consequently  grew  yellow  from  maturity, 
eaj^ly  in  the  next  spring,  when  the  pots  were 
placed  in  rather  a  shady  situation,  and  near  a 
south  wall,  to  afford  them  an  opportunity  of 
observing  to  what  extent  in  such  a  situation  the 
early  production  of  the  leaves  in  the  preceding 
season  had  changed  the  habit  of  the  plant.  I 
entertained  no  doubt  but  that  both  tho  bulbs 
would  afford  blossoms;  but  I  was  much  gratified 
by  the  appearance  of  the  blossoms  in  tlie  first 
week  in  July.  From  the  success  of  the  preced- 
ing experiment,  adds  Mr  Knight,  I  conclude, 
that  if  the  offsets,  and  probably  the  bulbs  of  this 
plant  which  have  produced  flowers,  be  placed 
in  a  moderate  hot  bed  in  the  end  of  Biay,  to 
occasion  the  early  production  of  their  leaves, 
blossoms  would  be  constantly  afforded  in  the 
following  season;  but  it  will  be  expedient  to 
habituate  the  leaves  thus  produced  gradually  to 
the  open  air,  as  soon  as  they  are  nearly  fully 
4  n 
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^own,  and  to  protect  them  from  frost  till  the 
approach  of  spring.  Various  hybrids  of  great 
beauty  are  readily  produced  from  the  ^ecies  of 
this  fiunily. 

The  HiBMANTHUs,  or  Blood  Flower.  This  is 
a  genus  belonging  to  the  same  natural  £unily  as 
the  above,  and  so  called  ftvm  the  brilliant  red 
colours  of  the  flower.  These  are  chiefly  green- 
house plants,  and  thrive  best  in  a  sandy  loam, 
with  a  little  heat. 

ffamantkus  multifhrm  is  a  tender  stove  bulb, 
which  requires  a  high  temperature.  They  are 
to  be  watered  sparingly  at  first,  but  require  a 
frequent  supply  afterwards,  taking  care  not  to 
poor  the  water  over  the  leaves,  as  it  is  apt  to  get 
'nto  the  heart  of  the  plant  and  rot  it. 

TwETvhEnwEfpofyantkMiub^rosaJ,  Natural 
family  hemerocdllidece ;  hexandria^  mcnogynui^  of 
Eiinnsus.  This  flower  is  a  native  of  India.  The 
root  is  tuberous,  the  stem  upright,  the  leaves 
linear  and  lanceolate,  the  flowers  numerous,  and 
very  fragrant.  It  was  introduced  into  Europe 
about  the  year  1524,  and  is  much  esteemed  as  a 
green-house  bulb;  in  warmer  situations,  it  will 
also  blow  in  the  open  air.  The  tuben  are  annu- 
ally imported  from  Italy,  and  the  warmer  parts 
of  North  America,  and  sometimes  from  Guernsey, 
although,  by  proper  management,  it  is  believed 
they  could  be  easily  raised  in  this  country. 

The  bulbs  are  planted  in  pots  of  sandy  loam. 
In  March  or  April,  and  brought  forward  in  a 
hot-bed,  or  hot-house,  till  the  flower  buds  begin 
to  appear.  The  pots  are  then  removed  to  the 
green-house,  or  open  air,  or  to  halls,  or  churches, 
as  practised  in  Italy,  where  the  cooler  tempera- 
ture procures  a  prolonged  bloom.  Or  they  may 
be  planted  in  a  warm,  open  border,  in  the  fol- 
lowing manner. 

A  pit  is  to  be  dug  two  or  three  feet  deep,  and 
5Iled  with  fresh  stable  dung  about  the  middle 
of  April;  over  this  is  spread  a  layer  of  light 
sandy  earth,  and  the  tubera  planted  at  the  dis 
tance  of  five  inches  apart,  the  upper  part  of  the 
tuber  being  just  covered  with  the  earth.  Little 
or  no  water  is  to  be  given  at  first,  but  the  bed 
is  to  be  protected  by  a  covering  from  frost  and 
rain;  when  the  leaves  are  about  an  inch  long,  a 
little  fresh  compost  is  to  be  added  to  the  surface; 
and  in  June  and  July,  when  the  leaves  are  in 
full  vigour,  copious  watering  is  necessary,  espe- 
cially after  warm  sunny  days.  In  autumn  and 
winter,  the  bed  is  again  protected  from  rains  and 
frost.  In  February  the  roots  are  to  be  taken  up, 
and  packed  in  the  sand  till  the  period  of  planting 
in  April.  In  short,  according  to  Salisbury,  the 
object  is  to  keep  the  roots  growing  as  vigorously 
•is  possible  from  May  till  October;  but  in  the 
winter  months,  to  keep  them  in  a  state  of  com- 
plete rest  and  drought.  By  this  process  bulbs 
may  be  produced  equal  to  tliose  imported  from 
abroad. 


ThbPjceont.    Natural  family  romMoi&uttv; 

pofyandrioy  digynia^  of  Linneus.    The  peooy 

was  80  caUed  after  the  Greek  physician  Peon, 

who  is  said  to  have  employed  it  in  medicine,  and 

used  it  to  core  Pluto  of  a  wound  inflicted  by 

Hereules.    It  is  esteemed  by  the  modems  as  a 

I  splendid  flowering  plant. 

I      There  are  two  principal  kinds,  the  common 

'  Cp»  (^cinaHsJy  which  is  an  herbaceous  flower, 

a  native  of   Switzerland  and   other  parts  of 

Europe,  and  also  of  Asia;  and  the  MomaR,  or 

Chinese  tree,  which  is   shrubby,  a   native  of 

China  and  Japan. 

Besides  these  there  are  several  other  species, 
and  a  number  of  varieties,  especially  of  the 
herbaceous  kinds.  The  herbaceous  peonies  are 
propagated  by  seed,  selected  from  the  ungk  and 
semi-double  aorta,  in  order  to  procure  new  varie- 
ties; and  by  dividing  the  roots  for  ordinary  pur- 
poses. The  seeds  are  to  be  sown  in  light,  fresh 
earth  immediately  aftmr  they  are  ripe,  which  is 
in  September,  and  covered  up  with  hidf  an  inch 
of  earth.  They  will  came  up  in  the  following 
spring;  and  may  remain  in  the  seed  bed  two 
yeare  before  they  are  transplanted,  mfUng  a  little 
fresh  earth  over  them  when  the  leaves  decay  at 
the  end  of  the  growing  season.  After  two  years* 
growth  in  the  seed  bed,  they  are  to  be  trans- 
planted in  September  into  other  well  prepared 
beds  of  light  fresh  earth,  and  placed  six  inches 
apart,  and  three  inches  ^p.  Here  they  are  to 
remain  till  they  flower,  which  is  generally  the 
fourth  or  fifth  summer  after  sowing.  Full  grown 
roots  are  readily  propagated  by  parting,  taking 
care  to  preserve  a  bud  on  the  crown  of  each  off- 
set. The  plants  are  very  hardy,  growing  in 
almost  any  soil,  and  even  under  the  shade  of 
trees,  where,  it  is  said,  they  continue  longest  in 
beauty.  Being  large  and  showy  flowers,  they 
fbrm  an  appropriate  omam^it  to  the  parterre  or 
shrubbery. 

The  shrubby  peonies  are  usually  propagated 
by  divisions,  or  layers;  but  they  may  be  also 
grafted  on  the  roots  of  the  herbaceous  sorts,  or 
struck  fVom  cuttings.  The  grafting  is  done  any 
time  fVom  the  beginning  of  September  to  the 
middle  of  March.  Select  some  good  tuben  of 
the  common  or  any  other  sort,  and  take  off  cut- 
tings of  any  of  the  tree  kinds  to  be  selected. 
Then  slit  the  tuber  from  the  crown  downwards 
about  two  inches  fVom  the  scions,  like  a  wedge, 
insert  it  into  the  slit  of  the  tuber,  and  fit  the 
barks  on  one  side  as  accurately  as  possible.  Then 
bind  them  well  together  with  good  bast,  orcr 
which  put  one  turn  of  brass  wire,  to  prevent 
the  parts  fVom  separating;  after  the  bast  is 
decayed,  put  them  into  pots  deep  enough  to 
allow  the  mould  to  cover  the  top  of  the  tuber; 
set  them  Into  a  cold  frame  or  pit,  keep  them 
close,  rather  dry,  and  defended  from  the  sun  for 
the  first  month,  and  fi-om  frost  during  winter. 
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When  they  have  perfected  one  season's  growth, 
l^lant  them  outy  or  treat  them  like  established 
plants.* 

Although  the  shrubby  peonies  will  stand  this 
rliinate  in  warm  sheltered  situations,  without 
aay  winter  covering,  yet,  in  general,  the  protec- 
tion of  a  frame  is  required,  especially  as  the 
learea  which  come  out  eariy  in  ^ring,  are  apt 
to  be  nipt  by  the  frosts.  The  best  sort  is  a  rich 
sandy  loam.  As  the  growth  of  these  plants  is 
very  slow,  they  require  very  little  pruning, 
and,  indeed,  not  much  care  in  any  reject. 

The  shrubby  peonies  may  also  be  propagated 
by  cuttings.  For  this  purpose,  in  February  select 
a  stem  from. any  of  the  species,  and  at  the  dis- 
tance of  half  an  inch  &om  the  centre  of  each 
bud,  both  above  and  below  it,  cut  out  entirely 
round  the  stem  a  small  ring  of  the  bark,  rather 
more  than  the  sixteenth  of  an  inch  wide,  as  is 
<lone  in  ringing  fruit  trees.  Thus  every  bud 
will  occupy  an  inch  of  the  stem,  where  the  direct 
continuation  of  its  bark  is  obstructed  both  above 
and  below,  by  the  rings  which  have  been  cut  out 
of  it.  The  stems  so  prepared  are  then  to  be  laid 
liorizontally  about  three  inches  beneath  the  soil, 
leaving  only  the  leading  bud  at  the  end  of  each 
branch  above  the  surface.  In  six  months  every 
bud  will  have  made  a  vigorous  shoot,  and,  in 
general,  will  have  two  radical  fibres  at  its  base. 
In  August,  remove  the  soil  from  above  the  lay- 
ers, and  having  raised  the  newly  made  roots, 
carefully  separate  each  young  shoot  from  the 
main  layer,  by  passing  a  small  knife  from  one 
ring  to  the  other,  cutting  out  about  one-third 
jiart  of  the  old  stem.  The  young  plants  should 
then  be  immediately  put  into  pots,  there  to 
remain  till  they  are  required  for  planting  out  in 
their  final  situations.  After  thus  gathering  tlie 
first  crop  of  young  plants,  the  old  layers  sliould  be 
again  covered  with  good  soil,  and  left  as  before; 
and  in  the  following  summer  a  second  and  greater 
crop  of  plants  will  be  produced,  than  in  the 
first  season;  and  what  is  more  remarkable,  they 
will  issue  from  various  parts  of  the  stem,  where 
no  trace  of  a  bud  was  previously  indicated. 

The  Dahlia  (Gtorginia),  Natural  family' 
compotUce;  syngenesiaf  mperfiwty  of  Linneus. 
This  flower  was  originally  named  doihlia^  after 
Dhal,  a  Swedish  botanist;  but  as  it  was  after- 
wards ascertained  that  another  plant  had  received 
the  same  name,  it  is  now  changed  to  Georginia. 
This  genus,  of  which  there  are  two  species,  with 
several  varieties,  is  originally  a  native  of  the 
sandy  meadows  of  Mexico,  in  South  America,  and 
was  sent  to  Spain  in  1789,  and  thence  to  England, 
in  the  same  year.  These  plants,  however,  were 
lost,  and  se^s  were  again  introduced  by  Lady 
Uolland,  in  1804;  and  from  these,  and  other 
t>lant«  imported  after  the  peace  of  1815,  the 
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present  British  stock  has  oiiginated.  It  is  a 
hardy  plant,  enduring  our  climate  well,  and 
though  the  leaves  are  coarse  and  large,  resem 
bling  those  of  the  dwarf  elder,  the  great 
beauty  of  the  flowers,  and  the  circumstance  oi 
their  coming  into  perfection  in  theend  of  autumn, 
when  most  other  garden  flowers  have  filled,  have 
tended  to  raise  the  dahlias  into  estimation  as  a 
fashionable  ornament  of  the  garden. 

The  treatment  of  this  plant  is  very  similar  to 
that  of  the  potato;  it  grows  freely  in  any  soil; 
but  the  poorer  tlie  ground  is,  the  smaller  the 
size  of  the  plant,  and  the  earlier  and  more  abun- 
dant the  flowei-s. 

There  are  two  species  of  Georgiana,  the/tftf^ 
raffed  (g.  variabilis  J,  with  the  rachis  of  the 
leaves  winged,  leaflets  ovate,  acuminate,  seirated, 
shining,  and  smooth  beneath,  outer  involucrum 
inflexed.  The  barren  rayed  (g.  coccinea)^  with 
the  rachis  of  the  leaves  naked,  leaflets  ovate, 
acuminate,  serrated,  roughish  beneath,  and  the 
outer  involucrum  ^reading. 

The  leading  vaiieties  of  the  fertile  rayed  are 
the  purple,  rose,  pale,  white,  sulphur,  yellow, 
tawny,  copper,  brick  red,  dark  red,  pomegranate 
coloured,  dark  purple,  very  dark  and  lilac 
flowered,  single,  semi-double  and  double,  with 
innumerable  sub-varieties. 

Of  the  barren  rayed  ^ecies  there  are  the 
scarlet,  bright  scarlet,  orange  saffron,  and  yellow 
flowered,  single,  semi-double  and  double,  witl) 
several  sub-varieties. 

Besides  these  there  are  tlie  dwarf,  anemone- 
flowered,  ranunculus-flowered,  and  globe-flower- 
ed. 

A  fine  dahlia  should  have  the  flowen  fully 
double,  always  filling  the  centre;  the  florets 
should  be  entire,  or  nearly  so,  pointed  or  rounded, 
reflexed,  and  so  forming  a  globular  kind,  regular 
in  their  disposition,  each  series  overlapping  the 
other  backwards;  they  may  be  either  plain  or 
quilled,  but  never  distorted.  If  instead  of  being 
reflexed,  the  florets  are  recurved,  the  flower  will 
be  equally  symmetrical.  The  peduncles  ought 
to  be  sufficiently  strong  to  keep  the  blossoms 
erect,  and  consequently  well  exposed  to  view, 
and  long  enough  to  show  the  flowers  free  of  the 
leaves.  If  they  are  a  little  pendulous. in  the 
latter  growing  sorts,  they  will  have  a  more  ele- 
gant appearance.  The  plant  ought  to  flower 
early  and  abundantly,  and  retain  its  characters 
till  the  end  of  the  season.  Bright  and -deep 
velvety  colours  are  those  most  admired. 

Georginias  are  propagated  by  dividing  the 
roots  by  grafting,  and  from  seed. 

Cuttings  are  to  be  taken  from  the  root  shoots  in 
spring,  or  from  the  tops  of  the  young  shoots  early 
in  summer.  In  the  latter  case,  cut  the  lower  end 
smoothly  off^,  in  the  middle  of  a  joint  retain- 
ing the  leaves  on  the  top,  except  such  as  would 
be  buried  with  the  stem  in  the  earth.    They 
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Bhould  be  planted  in  sandy  earth  vnih  heat 
below,  and  corered  with  a  hand  glass,  and  they 
wUl  strike  and  produce  flowers  and  tubers  before 
autumn. 

Grafting  is  a  mode  of  propagating  rare  herba- 
ceous regetables,  which  has  been  long  practised 
on  the  continent.  The  cutting,  intended  for  the 
graft  of  the  Geoiginia,  should  be  strong  and  short- 
jointed,  baring  on  it  two  or  more  joints  or  buds; 
it  must  be  also  procured  as  soon  in  the  season  as 
possible.  Select  also  a  good  tuber  of  a  nngle 
sort,  taking  care  that  it  has  no  eyes.  Cut  off  a 
slice  from  the  upper  part  of  the  root  with  a 
sharp  edged  knife,  and  make  at  the  bottom  of 
the  cut  a  ledge  whereon  to  rest  the  graft.  This 
is  recommended  because  the  graft  cannot  be 
Umgudd  as  in  a  wood  shoot,  and  the  ledge  is  use- 
ful in  keeping  the  cutting  fixed  in  its  place 
whilst  it  is  being  tied.  Next  cut  the  scion 
sloping  to  fit,  and  cut  it  so  that  a  joint  may  be 
at  the  bottom  of  it  to  rest  on  the  ledge  of  the  cut 
tuber.  Tie  the  graft,  and  put  a  piece  of  soft  clay 
around  it,  then  put  the  root  in  fine  mould,  bury- 
ing the  graft  half  way  in  the  mould,  and  place 
the  pot  in  a  cucumber  frame.  In  about  three 
weeks  the  root  should  be  shifted  into  a  larger 
pot  if  yet  too  early  to  plant  it  out  into  the  open 
border.  In  raising  from  seed,  this  is  to  be  col- 
lected in  September  from  the  dwarf  plants,  and 
from  semi-double  flowers  when  double  yarieties 
are  desired.  Perhaps  seeds  obt^ned  from  those 
])articular  florets  of  the  disc  which  hare  altered 
their  form,  may  have  a  greater  tendency  than 
others  to  produce  plants  with  double  flowers.* 
Sow  in  March  or  earlier,  in  a  heat  of  about  60®, 
and  the  young  plants  may  be  pricked  out  in 
pots,  and  kept  in  a  moderate  temperature  till 
the  end  of  April.  In  the  end  of  this  month  the 
whole  may  be  planted  out  and  protected  during 
the  night  with  a  corering.  Seedlings  thus 
treated  will  blow  in  July,  and  continue  in  per- 
fection until  autumn,  but  the  first  frost  takes 
the  same  effect  on  these  flowers  as  on  the  potato 
or  kidney  bean.  Artificial  fecundation  of  the 
flowers  may  be  practised  in  this  manner.  The 
flowers  intended  for  this  process  should  be 
covered  two  or  three  days  previous  to  their 
expansion,  in  order  to  prevent  their  being  fecun- 
dated by  other  flowers  through  the  agency  of 
bees  or  the  wind.  When  the  flower  is  suffi- 
ciently expanded,  a  camel  hair  pencil  is  saturated 
with  the  pollen  of  the  flower,  whose  colour  or 
form  is  desired,  and  with  this  each  separate 
floret  of  the  parent  flower  is  touched,  the  pro- 
tecting covering  being  continued  for  eight  days 
after  this  operation.  This  fecundation  requires 
to  be  repeated  for  two  or  three  days,  according 
to  the  weather,  as  the  florets  do  not  all  expand 
at  once. 

In  general,  however,  thi«  process  is  not  deemed 
*  Sabine. 


necessary,  as  a  single  flower  wiU  produce  all  the 
varieties  required  if  left  to  nature. 

A  rich  loam  is  the  best  soil  for  those  plants, 
and  a  clear  open  situation,  free  from  the  shade 
of  trees  or  wdls.  Like  the  potato  they  exhaust 
the  soil  considerably,  and  do  not  thrive  well 
when  repeatedly  planted  on  the  same  spot 
Alter  the  flower  season  is  ovw,  the  roots  may 
be  preserved  through  the  winter  by  eovering 
them  over  with  a  suffident  depth  of  old  tan 
bark,  or  what  is  better,  by  taking  them  up  and 
pres^ving  them  in  boxes  of  sand. 


CHAP.  LIII. 

THE  PRIMB06E,  CAKICATION,  PANST,  &C. 

Thb  last  chapter  contained  the  account  of 
bulbous  and  tuberous-rooted  garden  flowen  of 
most  general  cultivation.  In  this  we  shall 
enumerate  the  principal  ramose  and  fibrous- 
rooted  plants  of  the  flower  garden. 

Thb  Piumsosb,  (primula J.  Natural  fiunily 
primulaeoB;  petUatidria,  monoffynia^  of  linneus. 
The  primrose  £unily  b  eminently  distinguished 
among  flowers  as  being  one  of  the  earliest  har- 
bingers of  the  spring.  They  are  no  less  conspi- 
cuous for  the  simplicity  and  beauty  of  their 
flowers,  and  the  delightful  odour  wiiich  they 
impart.  Many  of  the  species  grow  wild  in 
Britain,  forming  the  most  pleasing  ornaments 
of  our  woods  and  valleys;  others  are  natives  of 
the  warmer  parts  of  Europe  and  Asia. 

Thb  Poltanthus  (primula  vulgaris).  This 
species  is  a  native  of  most  parts  of  Europe, 
growing  in  woods  and  copses  in  a  moist  clayey 
soil.  The  leaves  are  obovate,  oblong,  toothed, 
rugose,  and  villous  beneath.  The  umbel  is  radi- 
cal, and  flower  stalks  of  the  length  of  the  leares. 
The  flowers  are  of  a  sulphur  yellow  colour 
generally  and  single,  occasionally  they  are  of  a 
white  or  purple  colour,  and  double.  In  its  wild 
state  the  common  primrose  produces  its  flowers 
on  numerous  peduncles,  but  by  cultivation  it 
throws  up  a  scape  bearing  an  umbel  of  numeroos 
flowers,  brown,  purple,  red,  and  yellow.  Lin- 
neus,  however,  found  the  scape  present  in  some 
wild  sortSy  but  so  short  as  to  lie  concealed 
among  the  leaves.  Some  botanists  reckon  the 
primrose,  cowslip,  and  oxlip,  all  as  one  species. 
The  polyanthus,  at  all  events,  b  a  very  permanent 
variety,  which  does  not  reeuiily  return  to  the 
original  type. 

The  varieties  of  the  common  primrose  are 
numerous,  and  are  generally  divided  into  two 
classes.  The  first  contains  those  whose  flowers 
are  on  separate  pedicles,  rising  from  the  root 
upon  a  conunon  stem,  so  short  as  not  to  be  seen 
without  separating  the  leaves  of  the  plant,  and 
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are  called  primroses.  The  second  includes  those 
whose  flowers  are  in  nnibels,  on  a  scape  or 
flower-stalk  rising  from  three  to  six  inches,  or 
more,  and  are  caUed  pofyanthuses.  There  are 
abont  a  dozen  beanti^  varieties  of  the  first 
in  coltiYation,  and  an  immense  number  of  the 
second* 

The  tests  of  a  fine  polyanthus  are,  a  strong, 
erect,  and  elastic  stem,  and  peduncles  or  flower- 
stalks.  The  tuber  of  the  corolla  above  the  calyx 
should  be  short,  well  filled  with  the  anthers  or 
summits  of  the  stamens,  and  should  terminate 
fluted,  rather  above  the  eye,  or  middle  ciide. 
This  should  be  round,  of  a  bright  dear  yellow, 
and  distinct  from  the  ground  colour.  The 
ground  colour  is  most  admired  wlien  shaded 
with  a  light  and  dark  rich  crimson,  resembling 
velvet,  with  one  mark  or  stripe  in  the  centre  of 
eadi  division  of  the  limb,  bold  and  distinct  from 
the  edging  down  to  the  eye,  where  it  should 
terminate  in  a  fine  point.  The  pips  should  be 
large,  quite  flat  and  round,  as  much  as  is  con- 
sistent with  their  peculiar  figure,  which  is  cir- 
cular, with  the  exception  of  those  small  inden- 
tures between  each  division  of  the  limb,  marking 
it  out  into  five  or  six  heart-like  segments.  The 
edging  should  resemble  a  bright  gold  lace,  bold, 
clear,  distinct,  and  so  nearly  of  the  same  colour 
as  the  eye  and  stripes  as  scarcely  to  be  distin- 
guished. 

The  polyanthus  is  propagated  by  dividing  the 
roots,  which  are  perennial,  or  by  slips;  and  for 
procuring  new  varieties,  by  sowing  the  seed  of 
approved  sorts.  For  this  latter  purpose  the  seed 
should  be  gathered  about  the  lasib  week  of  June, 
and  in  ten  days  afterwards  it  is  to  be  sown  in 
boxes  placed  in  the  open  air,  with  a  northern 
exposure.  In  July  the  plants  are  to  be  put  out 
into  open  beds^  taking  care  not  to  disturb  the 
earth  about  the  young  roots  when  moving  them. 
They  are  to  be  shaded  from  the  sun,  and  watered 
for  some  time,  till  they  recover  their  vigour. 
Some  of  these  plants  will  show  flowers  the  same 
autumn,  and  many  in  the  following  spring. 
They  require  to  be  transplanted  every  two  years. 

The  best  soil  is  a  light  loam,  with  a  consider- 
able proportion  of  sand,  a  small  quantity  of 
rotten  dung,  and  a  little  leaf  mould,  or  peat 
earth. 

These  plants  are  very  hardy,  and  seldom  die 
even  in  the  most  ungenial  seasons.  During  the 
heat  of  summer  they  are,  however,  liable  to  be 
destroyed  by  snails  and  slugs,  and  by  a  small 
red  spider. 

Thb  Cowslip  fp,  verisj,  differs  fipom  the 
primrose  by  its  shorter  leaves,  by  the  flowers 
lumging  in  an  umbel  or  bunch,  with  a  leafy 
4nvolucrum,  instead  of  each  flower  rising  on  a 
separate  stalk,  as  in  the  primrose;  and  by  the 
odour  smelling  stronger  of  anise.  It  is  indi- 
genous to  most  parts  of  Great  Britain,  and  gvovrs 


in  moist  pastures^  and  open  situations,  flowering 
in  May.  Both  double  and  single  varieties  are 
cultivated  in  gardens,  though  not  so  frequently 
as  the  polyanthus.  The  most  noted  variety  is 
the  double  cowslip,  which  has  its  corolla  so  mul- 
tiplied as  to  form  a  full  flower,  like  that  of  a 
double  rose.* 

Thb  Oxut  (p,  elatiorj.  This  is  distinguished 
from  the  primrose  by  its  many  flowerdfl  scape, 
and  from  the  cowslip  by  the  flat  border  of  the 
corolla.  It  is  also  a  native  of  this  country,  and 
is  found  in  woods,  thickets,  and  sometimes  in 
open  pastures;  but  it  b  not  nearly  so  common 
as  the  other  two  species;  indeed.  Sir  J.  E.  Smith 
is  of  opinion  that  this  flower  is  a  hybrid  pro- 
duction from  a  primrose,  impregnated  by  a  cow- 
slip. Its  habit,  the  contraction  towards  the 
middle  of  the  leaf,  and  the  umbellate  flower- 
stalk,  indicating  the  fother;  whilst  in  the  form, 
colour,  and  scent  of  the  corolla,  it  most  resembles 
the  mother.  If  this  should  be  the  case,  it  would 
be  a  singular  instance  of  the  vexy  rare  connec- 
tion of  species  in  a  state  of  nature. 

The  Auricula  fp.aurictiAi^.  Thb  beautiful  ' 
species  b  a  native  of  the  Swiss  mountains,  as 
also  of  Austria,  Syria,  and  the  Caucasus.  It 
was  introduced  into  England  towards  the  close 
of  the  sixteenth  century,  and  cultivated  by 
Grerarde  under  the  name  of  bear's  ear,  or  moun- 
tain cowslip.  The  leaves  are  obovate,  entire,  or 
serrated  and  fleshy,  var^'ing,  however,  in  form, 
in  the  numerous  varieties.  The  flowers  are  borne 
on  an  erect  umbel,  and  central  scape,  with  invo- 
lucrum.  The  original  colours  of  the  corolla  are 
yellow,  purple,  and  variegated,  with  a  mealy 
covering.  About  a  century  ago  the  taste  for 
thb  flower  in  England  was  at  its  height;  and 
from  our  gardeners  the  Dutch  were  supplied  with 
plants  till  the  period  of  the  French  revolution, 
when  we  again  began  to  receive  our  supply  from 
Holland.  So  great  was  the  perfection  to  which 
the  culture  of  this  plant  was  brought,  that 
Henry  Stove,  a  gardener  near  Colchester,  had 
some  plants  with  not  less  than  183  blossoms  on 
one  stem. 

Justice  was  a  famous  grower  of  this  and  other 
flowers;  and  Maddock  b  one  of  the  best  modem 
cultivators. 

The  best  collections  of  auriculas  are  now  to 
be  found  among  the  commercial  gardeners  near 
London,  and  the  operative  manufacturers  and 
artizans  near  Manchester,  Paisley,  and  other 
laige  towns,  who  devote  their  leisure  hours  to 
the  delightfdl  amusement  of  raising  fine  varie- 
ties of  this  and  other  flowers. 

The  varieties  of  thb  flower  are  endless.  Hogg 
enumerates  200,  and  Maddock  nearly  500,  with 
names.  These  consist  of  plain,  one  coloured 
flowers,  or  self»— of  double  flowers,  and  painted, 

*  Gardener's  Mag.  vol.  7. 
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or  variegated.  The  latter  only  are  esteemed  by 
florists. 

A  fine  variegated  auricula  lias  a  strong,  erect, 
and  elastic  stem,  of  sufficient  height  to  carry 
the  flowers  above  the  leaves.  The  flower  stalk 
must  also  be  strong  and  elastic,  and  of  a  propor- 
tional length  to  the  size  and  quantity  of  the 
pips,  which  should  not  be  less  than  seven,  so  as 
to  form  a  round,  close,  and  compact  bunch.  The 
pip  is  composed  of  the  tube,  with  its  stamens 
and  anthers,  the  eye,  and  the  exterior  circle, 
containing  the  ground  colour,  with  its  edge  or 
margin.  These  three  should  be  all  well  psopor- 
tioned;  and  for  them  it  is  requisite  that  the 
diameter  of  the  tube  be  one  part,  the  eye  three, 
and  the  whole  pip  six,  or  nearly  so.  All  the 
admirers  of  this  flower  agree  that  the  pips  ought 
to  be  round,  although  this  b  in  fact  a  rare  occur- 
rence; and  we  must  be  content  if  they  are  so 
nearly  round  as  not  to  be  what  is  termed  starry. 
The  anthers  or  summits  of  the  stamens  ought 
to  be  large,  bold,  and  fill  the  tube  well,  and  the 
tube  should  terminate  rather  above  the  eye.  The 
eye  should  be  very  white,  smooth,  and  round, 
without  any  cracks,  and  distinct  from  the  ground 
or  self  colour. 

The  ground  colour  should  be  bold  and  rich, 
and  equal  on  every  side  of  the  eye,  whether  it 
1)e  in  one  uniform  circle,  or  in  bright  patches; 
it  should  be  distinct  at  the  eye,  and  only  broken 
at  the  outward  part  into  the  edging:  a  fine  black 
purple,  or  bright  coffee  colour,  contrast  best  witli 
the  eye.  A  rich  blue  or  bright  pink,  is  pleasing; 
but  a  glowing  scarlet  or  deep  crimson,  would  be 
most  desirable,  if  well  edged  ^dth  a  bright 
green;  but  this  must  seldom  be  expected.  The 
green  edge  or  margin  is  the  principal  cause  of 
the  variegated  appearance  in  this  flower;  and  it 
should  be  in  proportion  to  the  ground  colour, 
that  is,  about  one  half  of  each.  The  darker 
grounds  are  generally  covered  with  a  white 
powder,  which  seems  necessary,  as  well  as  the 
white  eye,  to  guard  the  flowers  firom  the  scorch- 
ing heat  of  the  sun*s  rays,  which  would  soon 
destroy  them  if  they  were  exposed  to  it. 

Auriculas  are  propagated  by  dividing  the  root, 
or  by  rooted  slips,  and  by  seed  for  obtaining 
new  varieties.  The  best  time  for  taking  off  slips, 
or  dividing  the  root,  is  afler  the  plant  is  done 
flowering.  The  operation  is  therefore  generally 
performed  in  July,  and  the  beginning  of  August. 

In  order  to  procure  good  seed,  the  healthiest 
young  plants  of  the  most  approved  sorts  are  to 
be  selected,  and  put  into  pots,  where  they  are  to 
be  reared  and  tended  apart  from  other  flowering 
plants,  until  the  seeds  are  perfected.  Six  seed- 
ling plants  of  different  sorts  may  be  put  into 
each  pot,  and  thus  reared  apart;  or  Kniglit's 
method  of  impregnating  the  stigmas  of  one  sort 
with  the  anthers  of  another,  may  be  resorted  to. 
The  seed  generally  ripens  in  June  or  July,  and 


is  to  be  gathered  in  single  capsules  as  it  ripens, 
and  kept  in  these  till  the  sowing  season,  whicb 
b  January,  February,  or  March.  Bladdock  sowp 
the  seed  in  boxes,  covers  with  very  little  earth, 
and  puts  them  into  heat,  by  which  means  the 
seeds  quickly  germinate ;  while  those  sown  in 
the  open  air,  are  more  dilatory  and  uncertain. 
The  earth  must  be  kept  constantly  moderately 
moist,  but  never  very  wet.  As  the  spring  advances 
the  boxes  may  be  exposed  to  the  open  air,  shaded 
from  all  but  the  morning  sun.  As  soon  as  any 
of  the  plants  appear  with  nx  leaves,  such  are  to 
be  tnm^lanted  into  other  boxes,  filled  with  com- 
post; and  after  a  time  retransplanted  into  laiger 
boxes.  When  they  flower,  all  the  best  sorts  aie 
to  be  marked  and  reserved,  and  the  useless  ones 
thrown  away.  Such  weakly  plants  as  do  not 
blow  the  first  or  second  year,  are  nevertheless  to 
be  preserved ;  for  among  these,  it  not  unfrequently 
happens^  that  the  most  valuable  flowers  are  to 
be  found.  A  great  proportion  of  the  seedlings^ 
although  the  seed  was  saved  from  the  best  flow^v, 
will  turn  out  plain  or  selfe,  which,  unless  pos- 
sessed of  excellent  properties  in  other  respects, 
or  being  singularly  beautifxil  in  their  coloun^ 
are  of  no  value,  but  as  common  border  flowers. 
As  a  compost,  Hogg  uses  one  part  rich  yellow 
loam,  or  fr^sh  dung  earth,  one  of  leaf  mould, 
one  of  cow  dung  two  years  old,  and  a  small  por- 
tion of  river  sand.  Maddock  recommends  one 
half  rotten  cow  dung  two  years  old,  one-sixth 
fresh  sound  earth,  of  an  open  texture,  one-eighth 
earth  of  rotten  leaves,  one-twelfth  coarse  sea  or 
river  sand,  one-twenty-fourth  soft  decayed  wil- 
low wood,  one-twenty-fourth  peaty  or  mooiy 
earth,  and  the  samo  quantity  ashes  of  burnt 
vegetables.  Thb  compost  is  to  be  thoroughly 
incorporated,  and  exposed  to  the  air  in  an  open 
situation,  for  a  year  previous  to  using  it.  Accord- 
ing to  Hogg,  the  Lancashire  growers  use  horK 
dung  and  cow  dung  indiscriminately,  sometimes 
mixed,  sometimes  apart;  the  dung  of  poultry 
most  frequently,  and  old  decayed  wiUow  wood, 
when  they  can  get  it  with  the  mould  cast  up 
by  moles,  taking  care  that  the  whole  be  properly 
mixed  and  pulverized.  In  winter  they  throw 
it  up  in  narrow  ridges;  and  when  the  top  of  it 
b  frozen  they  take  it  ofi;  and  so  continue  to  do 
tlU  the  whole  of  it  has  been  frozen.  Paxtoa 
uses  bone  dust,  or  a  very  small  portion  of  lime. 
The  common  sorts  of  auriculas  are  grown  b 
beds,  or  in  mingled  borders;  but  all  the  fine 
flowers  are  put  into  pots.  The  time  of  trans- 
planting them  is  immedbtely  after  the  bloom; 
and  this  process  should  be  repeated  every  year. 
The  plants  should  be  carefully  turned  out  of  the 
pot,  and  the  earth  shaken  from  the  fibres  of  the 
roots.  These  should  be  curtailed  if  found  too 
long  and  numerous,  together  with  the  lower  end 
of  the  main  root.  The  lower  leaves,  if  they 
have  turned  yellow,  should  also  be  cut  off,  aoJ 
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the  stem  examineJ,  especially  at  its  lower  part, 
in  ease  of  any  nnaonnd  spots.  If  these  are 
frand  they  are  to  be  cut  out,  and  the  part  stopped 
ap  after  it  has  been  dried  in  the  sun,  with  eqnal 
parts  of  bees*  wax  and  pitch,  softened  with 
heat. 

The  new  pot  is  now  to  be  half  filled  with 
eompoet,  baring  previously  put  a  piece  of  pitcher 
or  oxyster  shell,  with  the  convex  side  uppermost, 
over  the  hole  in  the  bottom.  The  plaiit  is  then 
to  be  put  into  the  pot,  carefully  spreading  out 
and  eovering  its  fibres  with  the  composts. 

The  proper  depth  of  planting  is  within  about 
half  an  inch  of  the  bottom  of  the  lowest  out- 
side leaves.  For  as  the  new  and  most  valuable 
fibres  proceed  from  that  part,  so  they  should 
immediately  meet  with  earth  to  strike  into,  or 
otherwise  they  will  perish.  It  will  likewise 
oieourage  the  offsets,  if  there  be  any,  to  strike 
root  sooner  than  they  would  do  if  not  in  con- 
tact with  the  soil.  During  the  summer  blow, 
the  auriculas  must  be  placed  in  a  situation  shaded 
from  the  sun  and  rains;  and  in  winter,  in  a  situ- 
ation protected  from  the  weather.  A  summer 
and  winter  stage  made  of  wood,  with  folding 
covers,  are  in  use  by  gardeners.  The  summer 
stage  should  be  placed  on  coal  ashes,  to  protect 
the  pots  from  the  common  earth  worm;  or  it 
may  be  placed  on  a  layer  of  open  brick  work, 
in  order  to  afford  a  free  circulation  of  air. 

As  auriculas  and  hyacinths  bloom  about  the 
same  time,  a  pleasing  variety  is  afforded  by 
having  their  flowers  in  juxtaposition. 

The  CARiTATioir  ( dimUhu$  caryopkyllusj. 
Natural  fiunily  earyopfyttem ;  decandria,  digyniay 
of  Linnsus.  The  natural  &mily  to  which  this 
species  belongs,  contains  a  number  of  flowers 
possessed  of  considerable  beauty,  and  esteemed 
for  their  frsgrant  odour,  that  of  the  carnation 
resembling  the  odour  of  cloves,  though  more 
delicate,  and  not  so  pungent.  The  carnation  is 
indigenous  to  Britain,  but  is  rare  in  a  wild  state; 
it  is  found  growing  plentifully  on  the  southern 
ndes  of  the  Swiss  Alps.  This  garden  flower 
was  probably  introduced  into  Britain  from  Ger- 
many or  Italy,  in  which  countries  it  has  been 
long  cultivated  and  esteemed,  although  it  does 
not  appear  to  have  been  known  to  the  ancients. 
In  IW,  Gerarde  got  plants  of  this  flower  from 
Poland.  It  is  now  one  of  the  greatest  favourites 
of  the  parterre.  "Of  all  the  flowers  that  adorn 
the  garden,"  says  Hogg,  "whether  they  charm 
the  eye  by  their  beauty,  or  regale  the  sense  of 
smelling  by  their  fragrance,  this  may  justly  be 
said  to  hold  the  first  rank.  The  stateliness  of 
its  growth,  the  brilliancy  and  diversity  of  its 
colours,  and  the  sweetness  of  its  periiime,  never 
fiul  to  attract  our  regard  and  admiration.  The 
tulip,  though  styled  the  queen  of  the  garden, 
cannot  boast  of  more  admirers.  They  may  with 
propriety  be  considered  the  two  masterpieces  of 


nature;  and  though  rival  beauties,  may  be  said 
to  share  the  sovereignty  of  the  garden  equally 
between  them.  Yet  it  must  be  admitted  that 
the  carnation,  independent  of  its  fragrance,  has 
this  advantage  over  its  rival,  tliat  it  continues 
longer  in  bloom;  and  that  when  planted  in  pots, 
it  can  be  removed  to  decorate  the  green-house, 
the  conservatory,  or  the  drawing  room."  They 
have  accordingly  found  a  place  in  the  parterres 
of  the  nobility,  as  well  as  in  the  cottage  plot  of 
the  peasant. 

The  varieties  of  this  flower  are  very  numer- 
ous, and  have  been  arranged  into  the  following 
classes: 

Flakes^  having  two  colours  only,  and  the 
stripes  large,  going  quite  through  the  petals. 

BiearreSy  variegated  in  irregular  spots  and 
stripes,  with  not  less  than  three  colours. 

PicoteeSf  with  a  white  ground,  spotted,  or 
pounced  with  scarlet,  red,  purple,  or  other 
colours. 

Only  double  flowers  are  held  in  estimation. 
There  is  a  variety  called  the  tree  carnation,  with 
suffruticose  stems, which  maybe  trained  against 
a  wall  or  trellis,  to  the  height  of  five  or  six  feet, 
and  will  live  for  six  years,  flowering  every  year. 

In  a  fine  carnation,  the  stem  should  be  strong, 
tall,  and  straight,  not  less  than  thirty,  or  more 
than  forty-five  inches  in  height.  The  fbotstalks 
supporting  the  flowers  should  be  strong,  elastic, 
and  of  a  proportionate  length.  The  corolla 
should  be  at  least  three  inches  in  diameter,  con- 
sisting of  a  great  number  of  large,  well-formed 
petals;  but  neither  so  many,  as  to  give  it  too 
full  and  crowded  an  appearance;  nor  so  few,  as 
to  make  it  appear  too  thin  and  empty.  The 
petals  should  be  long,  broad,  and  substantia], 
particularly  those  of  the  lower  or  outer  circle, 
commonly  called  the  guard  leaves.  These  should 
rise  perpendicularly  about  half  an  inch  above 
the  calyx,  and  then  turn  o£F  gracefully  in  a  hori- 
zontal direction,  supporting  the  interior  petals, 
and  altogether  forming  a  convex,  and  nearly 
hemispherical  corolla.  The  interior  petals  should 
rather  decrease  in  size  as  they  approach  tho 
centre  of  the  flower,  which  should  be  well  filled 
with  them.  The  petals  should  be  r^plarly  dis- 
posed alike  on  every  side,  folding  over  each  other 
in  such  a  manner,  as  that  both  their  individual 
and  combined  beauties  may  be  obvious  at  the" 
same  instant.  They  should  be  nearly  flat, 
although  a  small  degree  of  concavity  or  inflec- 
tion, at  the  lamina  or  broad  end,  is  allowable. 
But  their  edges  should  be  perfectly  entire,  that 
is,  free  from  notch,  fringe,  or  indenture.  Tho 
calyx  should  be  at  least  one  inch  in  length,  ter- 
minating with  broad  points,  sufficiently  strong 
to  hold  the  narrow  bases  of  the  petals  in  a  close 
and  circular  body. 

Whatever  colours  the  flower  may  be  possessed 
of,  they  should  be  perfectly  distinct  and  disposed 
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in  long  regular  stripeSy  broadest  at  the  edge  of 
the  lamina,  and  gracefully  becoming  narrower 
as  they  approach  the  close  of  the  petal,  and  there 
terminating  in  a  fine  point.  Each  petal  should 
have  one  half,  or  nearly  so,  of  white,  which 
should  be  pure,  clear,  and  free  of  spots.  Bixarres, 
or  such  as  contiun  two  colours  upon  a  white 
ground,  are  esteemed  rather  preferable  to  £akes, 
which  hare  but  one,  especiaUy  when  their  colours 
are  remarkably  rich,  and  very  regularly  distri- 
buted. 

Scarlet,  purple,  and  pink,  are  the  three  colours 
most  predominant  in  the  carnation.  The  first 
two  are .  seldom  to  be  met  with  in  the  same 
flower;  but  the  last  two  are  rery  frequently. 
When  the  scarlet  predominates,  and  is  united 
with  a  paler  colour,  or,  as  it  sometimes  happens, 
with  a  very  deep  purple  upon  a  white  ground, 
it  constitutes  a  scarlet  bizarre,  of  which  there 
are  many  shades  and  varieties,  some  richer,  and 
others  paler  in  their  colours,  as  is  tlie  case  with 
all  the  rest. 

Pink  bizarres  are  so  called  when  the  pink 
abounds,  and  so  of  the  other  colours.  When 
the  pink  flake  is  very  high  in  colour,  it  is  called 
rose  flake;  but  there  are  some  so  nearly  in  the 
medium  between  a  pink  and  scarlet,  that  it  can 
scarcely  be  defined  to  which  class  they  belong. 
In  addition  to  these  varieties,  there  is  another 
much  esteemed  by  cultivators,  called  picotee^ 
many  of  which  are  very  beautiful;  and  being 
liardier  than  the  other  sorts,  are  in  considerable 
request.  The  colours  are  principally  yellow  and 
white  spotted;  their  properties  are  the  same  as 
the  other  kinds,  except  that  the  edges  of  the 
petals  are  serrated  or  jagged,  and  the  colour  is 
disposed  in  spots  while  the  others  are  striped. 

The  carnation  is  propagated  by  layers  and 
pipings,  and  by  seed  for  procuring  new  varieties. 
The  most  usual  method  is  by  layers.  This  oper- 
ation is  performed  when  the  plants  are  in  full 
bloom,  or  as  practised  by  some,  when  the  flowers 
are  on  the  decline.  The  process,  by  wounding 
the  stalks,  impairs  the  bloom,  and  frequently 
destroys  the  parent  plant. 

A  suflicient  quantity  of  hooked  pegs,  and 
of  compost,  being  provided,  the  pot  con- 
taining the  plant  to  be  layed,  is  placed  on  a 
table,  and  the  layers  prepared  by  cutting  off 
their  lower  leaves;  the  earth  is  then  stirred,  and 
the  pot  filled  up  with  light  rich  mould,  not  of 
too  fine  a  grain.  The  incision  is  made  by  enter- 
ing a  quarter  of  an  inch  below  the  joint,  and 
passing  the  knife  up  through  the  centre  of  it; 
it  is  then  to  be  pegged  down,  and  buried  not 
more  than  half  an  inch  deep.  The  layers  should 
be  pegged  down  in  a  dry  state,  as  they  are  then 
less  brittle,  and  less  liable  to  break  off;  than 
when  wet  and  succulent.  As  soon  therefore  as 
the  layers  are  dressed,  the  pot  should  be  placed 
full  in  the  sun  for  half  an  hour,  in  order  to 


render  them  more  flaccid  and  pliant  than  they 
otherwise  would  be.  When  the  layers  are  pn>- 
periy  rooted,  which  wiU  be  the  case  with  most 
sorts  in  about  three  weeks  or  a  month  after  lay- 
ing, provided  due  care  be  taken  to  keep  them 
regularly  moist,  and  to  shade  them  frim  the 
heat  of  the  meridian  sun;  they  are  then  to  be 
cut  off  frx>m  the  old  plant,  with  about  half  in 
inch  of  the  stalk  which  connects  them  with  it, 
and  immediately  planted  in  small  pots,  three  or 
four  plants  in  each,  placed  round  the  sides.  The 
pots  are  to  be  placed  under  an  arch  of  hoops, 
where  they  can  be  covered  with  mats,  and  pro- 
tected firom  heavy  rains.  In  winter  they  are  to 
be  removed  under  cover  of  a  frame,  to  protect 
them  fit>m  the  fix>6t.* 

Piping  is  a  more  precarious  mode  of  propagi- 
tion,and  the  chances  of  its  success  depend  much 
on  circumstances.    It  is  resorted  to  when  the 
shoots  are  too  short  for  laying.    A  slight  hot- 
bed b  to  be  prepared,  and  covered  with  four  or 
five  inches  of  light  mould.    The  cuttings  in- 
tended to  be  piped,  are  to  have  two  complete 
joints.    Some  also  cut  off  the  extremities  of  the 
leaves,  as  in  the  case  of  laying;  and  the  pipings, 
which  should  be  from  an  inch  and  a  half  to  two 
inches  long,  are  thrown  into  a  basin  of  soft 
water  for  a  few  minutes.    The  earth  on  the  hot- 
bed should  now  be  moderately  moistened,  and 
rendered  rather  compact;  then  take  a  small  hand 
glass,  and  with  it  make  an  impression  neatly  on 
the  surface  of  the  soil,  in  order  to  mark  out 
where  to  stick  in  the  pipings.    These  are  to  be 
taken  singly  out  of  the  basin,  and  put  bto  the 
earth  about  half  an  inch  deep,  r^^ularly  at  equal 
distances  frt>m  each  other,  and  about  an  inch 
within  the  circular  mark  of  the  glass.    They 
are  then  to  be  watered  gently;  and  after  ihi 
leaves  are  dry,  the  glass  is  to  be  put  carefully 
over  them,  forcing  the  edge  of  it  a  little  into 
the  earth,  so  as  to  exclude  the  external  air.  The 
soil  should  be  kept  moderately  mobt,  the  plants 
exposed  to  the  morning  sun,  but  shaded  from 
the  noon-day  by  matting;  and  the  glasses  are  to 
be  occasionally  taken  off  to  admit  air.    If  air 
is  not  occasionally  and  freely  admitted,  the  sur- 
face of  the  soil,  and  the  plants  themsd^ea,  will 
become  mouldy,  in  consequence  of  the  growth 
of  parasitic  fungi. 

Raising  the  seed  is  rather  a  difficult  process 
in  thb  climate,  owing  to  the  dampness  of  the 
autumnal  months ;  it  b  accordingly  genenlly 
procured  from  Switzerland  and  Germany;  and 
if  put  into  well  stopped  phials,  it  will  keep 
sound  for  years.  In  raising  it  in  thb  countiy, 
those  plants  that  have  few  petals,  or  nearest 
approaching  to  single,  should  be  selected,  only 
they  should  be  good  of  their  kind.  The  pots 
containing  these  should  be  separated  fix)ni  the 
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rest,  and  placed  in  an  open  situation,  and  shel- 
tered from  occasional  heavy  rains;  they  should 
be  moderately  watered.  When  the  bloom  is 
orer^  and  the  petals  are  dry  and  withered,  they 
should  be  carefully  drawn  out  of  the  pod  cmd 
ealyx,  so  as  to  allow  the  seeds  to  dry  and  ripen 
fidly.  So  difficult  is  it  to  ripen  the  seeds,  that, 
according  to  Hogg,  rery  often  not  more  than 
one  in  a  hundred  plants  prove  fertile.  Seedlings 
require  two  years  to  bloom,  and,  according  to 
the  same  florist,  the  chance  of  getting  one  good 
Mw  flower  is  as  1  to  100.  If  a  florist  raises 
six  new  carnations  in  his  lifetime,  he  is  to  be  i 
considered  fortunate.  Seeds  out  of  the  same 
flower  will  be  found  to  produce  all  the  different  ' 
varieties.  The  compost  used  for  the  carnation  is 
one-half  rotten  horse  dung  one  year  old,  one-third 
firesh  loamy  earth,  and  one-sixth  coarse  sea  or 
river  sand.  These  ingredients  are  to  he  mixed 
together  in  autumn,  laid  in  a  heap  about  two 
feet  thick  in  an  open  exposure,  and  turned  three 
or  four  times  duHng  winter,  so  as  that  the  whole 
may  be  frozen  over.  In  March  the  whole  should 
be  well  mixed  and  incorporated  together,  and 
paned  through  a  coarse  sieve.  The  common 
sorts  are  planted  in  beds  or  borders;  but  the  finer 
sorts  always  in  pots.  These  should  be  at  least 
twelve  inches  in  diameter  at  the  top,  and  ten 
inches  deep. 

The  plants,  after  being  dressed  and  prepared, 
are  to  be  put  into  the  pots  about  the  middle  of 
March,  or  first  of  April.  They  are  then  placed 
in  free,  open  situations,  under  an  arch  of  hoops, 
when  mats  may  be  placed  to  protect  them  on 
occasion  of  heavy  rains,  or  severe  weather. 
When  the  flower  stems  have  grown  to  eight  or 
ten  inches,  they  require  support  by  tying  them 
to  sticks  placed  for  the  purpose.  All  insects, 
especially  the  green  plant  louse,  are  to  be  care- 
fully picked  ofi^  the  stems  or  leaves,  and  de- 
stroyed. Just  previous  to  the  expansion  of  the 
flower,  the  petals  are  so  large  and  numerous,  in 
some  plants,  as  to  burst  the  calyx  at  one  side. 
This  disfigures  the  flower,  and  to  prevent  this 
accident,  a  slip  of  bladder  is  to  be  tied  round  the 
calyx,  so  as  to  give  it  support  till  the  petals 
burst  forth  at  the  top.  When  the  first  flowers 
begin  to  open  and  expand,  they  should  be  covered 
fifom  the  sun  and  rain  by  small  pieces  of  paper 
in  the  form  of  an  extinguisher,  lightly  put  over 
them;  and  when  the  greater  part  are  in  bloom, 
a  general  covering  should  be  put  to  protect  the 
whole. 

The  petals  of  the  carnation,  particularly  the 
high  coloured  ones,  are  very  apt  to  return  from 
the  striped  or  variegated,  to  the  original  plain; 
they  are  then  esteemed  of  little  or  no  value  by 
the  florist.  When  they  show  a  tendency  to  this^ 
they  may  frequently  be  recovered  by  planting 
them  in  a  poor  dry  soil,  that  will  but  just  aflR>rd 
sufficient  nourishment  for  th^ir  existence.    The 


winter  treatment  of  tlie  carnation  plants  resem- 
bles that  described  for  auriculas. 

The  Pink  (dianihus  hortensisj.  Pinks  have 
only  been  known  as  garden  flowers  from  a  very 
modem  date;  indeed,  the  garden  pink  is  sup- 
posed by  many  to  be  only  a  sub-species,  or,  pei*- 
Imps,  a  cross  of  the  carnation.  Some  have  sup- 
posed it  to  have  been  produced  fVom  the  British 
species,  d,  dettoides;  and  the  pheasant  eye  pink, 
fVom  d,  pliunaritu. 

The  cob  pink  is  a  laiige  sort,  apparently  inter- 
mediate between  the  pink  and  picotee  carnation. 
There  are  a  great  number  of  varieties  of  the 
garden  pink.  A  first  rate  double  pink  should 
have  a  strong,  elastic,  and  erect  stem,  not  less 
than  twelve  inches  high.  The  calyx  should  be 
rather  smaller  and  shorter,  but  nearly  similar  in 
form  and  proportions  to  that  of  the  carnation; 
while  the  flower  should  not  be  less  than  two 
inches  in  diameter.  The  petals  should  be  large, 
broad,  and  substantial,  and  have  very  fine  fringed 
or  serrated  edges,  fVee  from  lai^,  coarse,  deep 
notches,  or  indentures.  In  short,  they  approach 
nearest  to  perfection  when  the  fringe  on  the  edge 
is  so  fine  as  scarcely  to  be  discernible;  and  it  is 
even  desirable  that  they  should  be  perfectly  rose- 
leaved,  that  is,  without  any  fringe  at  all.  The 
broadest  part  of  the  lamina,  or  broad  end  of  the 
petals,  should  be  perfectly  white  and  distinct 
from  the  eye,  unless  it  be  a  laced  pink,  that  is, 
ornamented  by  a  continuation  of  the  colour  of 
the  eye,  round,  bold,  clear,  and  distinct,  leaving 
a  considerable  proportion  of  white  in  the  centre 
perfectly  free  from  any  tinge  or  spot.  The  eye 
should  consist  of  a  bright  or  dark  rich  crimson, 
or  purple,  resembling  velvet;  but  the  nearer  it 
approaches  to  black,  the  mora  it  is  esteemed, 
ltd  proportion  should  be  about  equal  to  that  of 
the  white,  that  it  may  neither  appear  too  large 
or  too  small. 

The  general  mode  of  propagating  pinks  is  by 
pipings,  or  by  layers  to  preserve  rara  sorts,  and 
by  seed  to  procure  new  varieties.  The  proper 
time  to  conmience  the  operation  of  piping,  is 
immediately  previous  to,  or  during  the  bloom, 
or  as  soon  as  the  new  shoots  are  grown  of  a  suffi- 
cient length  for  the  purpose.  The  same  method 
is  employed  as  that  described  fbr  the  carnation. 
Some  gardeners,  instead  of  piping  or  laying, 
half  separate  the  young  shoots  from  the  parent 
stock;  although  this  process  is  apt  to  injure  the 
latter,  and  is  not  to  be  generally  recommended. 

There  is  also  a  process  for  procuring  new  var- 
ieties, of  impregnating  double  and  setai-double 
pinks  with  single  kinds,  which  is  thus  described 
by  a  French  florist:  "Just  before  sunrise  open 
carefully  the  flower  to  be  operated  on,  and  abstract 
the  anthera  with  a  small  pincera.  About  eight 
or  nine  o'clock  place  the  ripe  pollen  upon  the 
stigma  of  the  flower,  and  repeat  this  two  or  three 
times  ill  the  course  of  the  day.  If  the  act  of 
4  B 
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impregnation  has  taken  place,  the  flower  wiU 
fade  in  twenty-four  or  thirty-six  hours;  but  if 
not,  the  flower  will  remain  in  fiill  beauty,  in 
which  case  the  attempt  must  be  repeated.  This 
should  always  be  done  in  fine  serene  weather; 
and  care  should  be  taken  to  defend  the  impreg- 
nated flower  from  rain  and  mists.  Plants  raised 
from  seeds  which  have  been  crossed,  always  bear 
the  form  of  the  mother,  but  take  the  colours  of 
the  male  parent.  Fewer  seeds  are  produced 
by  art  than  by  nature  alone;  and  the  impreg- 
nated flowers  are  less  visited  by  bees  than 
others." 

The  common  sorts  of  pinks  are  planted  in 
borders,  and  the  best  qualities  in  beds;  few, 
except  very  rare  sorts,  are  put  into  pots,  for  in 
general  they  thrive  best  in  the  open  ground.  The 
most  appropriate  soil  is  a  fresh  loam,  dug  about 
two  feet  deep,  finely  comminuted,  and  manured 
with  a  stratum  of  cow  dung  two  years  old, 
mixed  with  an  equal  proportion  of  earth.  As 
soon  as  the  pipings  are  struck,  and  will  bear 
removal,  they  are  to  be  planted  on  a  bed  of  com- 
mon garden  mould,  where,  in  a  few  weeks,  it 
will  easily  be  discernible  which  are  the  strongest 
plants  to  remove  to  the  blooming  bed.  This 
bed  should  be  raised  three  or  fi)ur  inches  above 
the  surrounding  paths;  and  the  plants  placed  in 
it  in  August,  or  early  in  September,  about  nine 
inches  apart  from  each  other.  During  winter, 
if  the  frost  is  severe,  a  slight  covering  will  be 
necessary;  and  in  the  ensuing  spring,  weeding 
and  stirring  up  the  surfeoe  of  the  bed,  are  all 
that  is  necessary.  A  month  before  blowing,  the 
bed  may  be  thinned  if  necessary,  leaving  all  the 
laigest  and  strongest  plants.  In  these  plants  aU 
the  small  lateral  buds  should  be  plucked  off,  in 
order  to  €|isure  a  fall  blow  of  the  central  ones, 
and  these  should  not  exceed  eight  or  ten  in 
number.  Strong  healthy  plants,  not  too  laige 
or  bushy,  and  consisting  of  a  capital  leading 
stem  in  the  centre,  are  the  most  likely  to  pro- 
duce the  best  flowers.  Those  buds  likely  to 
burst  at  the  side  of  the  calyx,  should  be  tied 
and  supported,  as  described  for  the  carnation; 
and  sticks  should  be  put  into  the  ground,  to 
which  the  laiige  stems  are  to  be  tied  for  support. 
Pinks  transplanted  in  spring  never  show  such 
a  fine  blow  as  those  transplanted  in  September. 
They  should  be  moved  every  two  years. 

The  Violet  friotoj.  Natural  f3unily«w/ac«»; 
pmtandria^  monopyma^  of  Linneus.  This  ie  a 
genus  of  pretty  flowers,  of  which  there  are  a 
number  of  species,  distinguished  by  their  five- 
petalled  corolla,  generally  blue,  purple,  and  white, 
with  these  petals  disposed  somewhat  in  the 
butterfly  form.  The  leaves  vary  according  to 
the  species,  being  heart-shaped  in  some,  in  others 
ovate,  sagittate,  pedate,  &c.  Some  are  annual, 
others  perennial;  and  they  are4iatlve8  of  Europe, 
Asia,  and  America. 


Several  species  are  indigenous  in  Britain,  m 
the  sweet  violet,  the  hairy,  the  marsh,  the  dog's 
violet,  and  the  pansy,  or  heart's-ease.  Violets 
were  known  to  the  ancients,  and  named  after 
lo,  fobled  to  have  been  turned  into  a  cow  by 
Jupiter.  The  ancient  physicians  employed  the 
roots  and  leaves  in  medicine;  but  in  modem 
practice  the  flower  only  is  oecamonally  employed 
as  a  test  of  acids,  and  for  imparting  a  pleasing 
colour  to  tinctures.  As  garden  flowers,  the 
violet  and  pansy  are  much  prized  both  for  their 
beauty  and  the  grateful  flavour  of  the  odorous 
species. 

The  Sweet  Viola  (v.  odorata).  This  is  a 
favourite  flower  fit>m  its  delicious  fragrance,  and 
the  early  period  at  which  it  appears.  It  is  a 
native  of  England,  and  evexy  part  of  Europe, 
growing  in  a  loamy  soil  in  woods  and  thickets, 
and  on  warm  banks.  Desfontaines  saw  it  fre- 
quently in  Barbary,  in  the  palm  groves  about 
Tassa  and  Ck>ssar,  the  blue  and  white  gro^inng 
promiscuously,  and  flowering  in  winter.  Bas^ 
selquist  found  it  in  Palestine,  Thunberg,  in  Japan, 
and  Laureiro,  in  China,  near  Canton. 

It  is  a  perennial  creeping  plant;  the  leaves  are 
cordate  and  smooth;  while  the  hairy  violet  (t. 
MrsutaJ,  which  nearly  resembles  it,  has  the  leaves 
and  footstalk  hairy;  the  latter  also  is  inodorous. 
The  petals  of  the  sweet  violet  are  either  blue, 
purple,  or  white.  The  double  kinds  most 
esteemed  are  the  purple  and  the  Neapolitan 
variety,  called  the  single  Russian,  which  com- 
mence to  flower  in  autumn  in  the  open  air,  and 
continue  so  even  during  the  frx>8t  of  winter. 

The  sweet  violet  grows  beat  in  a  loamy  soil, 
and  may  either  be  planted,  in  beds  in  wami  situ- 
ations, in  the  open  ground,  or  under  glass  frames. 
The  Neapolitan  is  well  adapted  for  fordng  in 
pots.  The  violet  is  frequently  alluded  to  by  the 
ancient  poets  as  a  remedy  for  the  cure  of  wounds, 
and  was  used  for  this  purpose  by  the  Greeks  and 
Arabians. 

The  Pafuty,  or  Hear^^-tase  (v.  tricolor  J.  This 
name  was  originally  confined  to  the  viola  tricolor; 
but  it  is  now  extended  to  other  species,  as  the 
lutea,  gramdifkrOy  amoenoy  and  the  hybrids,  pro- 
duced by  mingling  these  ^>ecies  tc^ther.  The 
tricolor  b  an  annual,  with  stalks  from  four  to 
six  inches  in  height;  the  leaves  variously  8h^)ed, 
being  ovate,  or  dliptical,  according  to  position, 
and  with  compound  stipules.  The  petals  are 
variously  coloured.  In  the  wild  species  the  two 
uppermost  are  generally  purple  or  red,  and  the 
others  variegated,  with  a  yellow  ground. 

The  cultivated  varieties  are  at  least  a  hundred. 
The  prevailing  colours  are  purple  and  ridet, 
each  with  many  shades.  They  are  in  flower 
from  the  beginning  of  June  till  July;  the  mid- 
summer heat  interrupts  their  blooming  for  some 
time;  but  after  the  middle  of  August  they  com- 
mence again,  and  continue  with  a   perpetual 


Digitized  by 


Google 


LOBELIAS. 


587 


SQCcesdon  of  raried  and  beautiful  flowers,  till 
checked  by  the  winter  froeta.  The  finest  pan- 
sies  ahould  have  large,  round  petals;  the  flower 
forming  nearly  a  circle,  one  inch  and  a  quarter 
in  diameter.  The  colours  should  be  brilliant, 
distinct,  and  permanent;  the  eye  rather  small, 
and  not  deeply  pencilled,  and  ^e  stigma  filling 
the  open  part  of  it.  The  flower  stalk  should 
1>e  strong  and  erect. 

The  propagation  of  pansies  is  by  cuttings,  or 
seed,  either  of  which  may  be  accomplished  with 
the  greatest  ease  in  common  garden  soil.  The 
seeds  may  be  sown  early  in  spring,  under  hand 
glasses,  or  in  a  common  frame;  and  the  plants 
may  he  first  pricked  out  under  glass,  and  after- 
wards transplanted  into  beds  in  the  open  garden, 
or  put  into  pots.  The  situation  should  be  open 
to  the  east  or  west;  the  surface  should  be  rather 
below  the  neighbouring  ground,  so  as  to  retain 
moisture,  and  be  cool;  and  the  soil  should  be  a 
landy  loam,  well  manured. 

Lobelias.  Natural  family  campamdacecB ; 
paUandria^  monoffyniOy  of  Linmeus.  This  genus 
of  splendid  plants  is  called  alter  Lobel,  a  French 
botanist,  who  came  to  England  in  the  reign  of 
James  I.  There  are  many  species  of  this  fiunily, 
some  of  which  are  aquatic  plants,  or  grow  in 
Tery  moist  situations,  as  the  water  lobelia,  dart- 
wtamuiy  and  the  long-flowexed  Umgiflora,  The 
leares  are  generally  oblong,  lanceolate,  or  linear; 
the  prevailing  colour  of  the  corolla  is  red.  Three 
beautiful  garden  species  are  known  under  the 
name  of  cardinal  flowers. 

The  Common  Cardinal  Flower  (I,  cardinaluj^ 
is  a  native  of  Virginia,  where  it  grows  wild  in 
abundance,  by  the  sides  of  rivers  and  dUohes. 
It  was  introduced  into  Britain  in  the  year  1629, 
and  was  then  very  much  admired.  Justice 
describes  it  as  ''a  flower  of  most  handsome  ap- 
pearance, which  should  not  be  wanting  in  curious 
gardens,  as  it  excels  all  other  flowers  I  ever  knew, 
in  the  richness  of  its  scarlet  colour.*'         ^ 

This  plant  is  propagated  in  the  usual  way,  by 
offsets  and  cuttings;  but  those  raised  from  seed, 
produce  the  strongest  plants.  Soon  after  the 
seed  has  ripened,  it  is  to  be  sown  in  pots  of  ricli 
earthy  placed  under  the  protection  of  a  frame. 
Next  spring  the  plants  make  their  appearance, 
and  after  they  have  acquired  two  or  three  leaves, 
they  should  be  put  out  into  separate  pots;  and 
as  they  acquire  bulk,  still  farther .  transplanted 
during  the  season.  They  should  have  an  eastern 
exposure,  and  a  liberal  supply  of  water.  In  the 
second  season  they  will  flower,  and  if  protected 
from  the  too  great  influence  of  the  sun,  will 
continue  a  long  time  in  full  beauty.  The  roots 
do  not  last  above  two  or  three  years,  and  thus  a 
constant  succession  of  young  plants  is  neces- 
sary. 

The  FuigcfU  Cardinal  Flower  (l  fulgene). 
This  species  is  a  native  of  Mexico,  and  was 


introduced  into  England  in  1809.  It  is  an 
aquatic  plant,  and  will  even  endure  the  severity 
of  onr  winters,  if  planted  by  the  side  of  pond& 
or  cisterns.  It  flowers  in  July  and  August.  It 
may  be  propagated  by  suckers  or  cuttings,  which 
strike  with  great  facility  in  any  shady  situation. 
it  may  also  be  raised  iVom  seed,  which  should 
be  sown  as  soon  as  it  ripens,  on  the  surface  of 
moist  earth  in  earthen  pans,  taking  care  not  to 
cover  up  the  seed  with  earth. 

The  plants  will  come  up  in  spring,  and  flower 
the  second  year.  It  is  necessary  to  shelter  the 
pans  during  the  winter.  By  a  succession  of 
transplantings  into  larger  pots,  magnificent 
plants  of  this  species  may  be  obtained,  some  of 
them  attaining  the  height  of  five  feet,  and  up- 
wards. 

The  Splendid  Cardinal  Flower  (h,  splendenej^ 
is  also  a  native  of  Mexico,  and  was  introduced 
into  Britain  in  1814.  It  is  to  be  treated  in  the 
same  manner  as  the  others. 

The  Blue  Cardinal  Flower  (I,  syphilitica  J^ 
and  several  other  species,  are  natives  of  America. 
They  all  require  the  same  mode  of  treatment, 
and  may  be  raised  without  much  difficulty. 
The  /.  syphiliHca  was  said  to  be  employed  as  n 
medicinal  plant  by  the  North  American  Indians, 
in  the  cure  of  syphilis.  Its  virtues,  however, 
have  not  been  confirmed  by  the  trials  of  Euro- 
pean physicians. 

The  dwarf  varieties  of  lobelias  are  of  two 
kinds,  those  with  blue  flowers,  and  those  witli 
white.  They  are  easily  raised  in  borders,  and 
have  a  very  showy  appearance  during  the  greater 
part  of  the  summer.  They  are  propagated  by 
cuttings  taken  early  in  spring,  placed  below 
glasses  until  they  sel^  and  then  transplanted  into 
open  borders  as  soon  as  the  weather  admits. 

Bbll  Flower  (campanula).  Natural  family 
campanulaceof;  pentandriay  monogyniay  of  Lin- 
nieus.  This  is  a  genus  of  plants  with  numerous 
species,  distinguished  by  the  bell-shape  of  the 
corolla;  hence  the  name  derived  from  campana^ 
(a  bell).  Almost  all  the  species  have  long  white 
roots,  of  an  esculent  quality;  that  of  rampion 
c,  rapuneuluSy  is  used  as  food  in  France  and  Italy. 
Many  of  the  species  are  showy  garden  flowers. 
The  common  Scottish  blue  bell,  c,  rotundifolia, 
is  a  well  known  wild  flower. 

Pyramidal  Bell  Floufer  (c.  pyramidalis). 
This  splendid  species  is  a  native  of  Istria  and 
Savoy,  and  was  first  cultivated  in  Britain  by 
Grerarde.  For  a  long  time  it  was  a  fashionable 
flower  in  the  halls  of  the  nobility,  and  was  usu- 
ally trained  in  a  spreading,  fan-shape,  so  as  to 
cover  the  fire  place  in  summer;  and  for  this  pur- 
pose it  is  still  esteemed  in  Holland.  It  hns, 
however,  been  greatly  superseded  as  a  fashionable 
flower  in  this  country,  by  other  more  novel 
plants,  as  the  lobelia.  It  is,  however,  when 
trained  to  a  great  height,  by  successive  tmns- 
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plantations  into  larger  pots,  a  beautifbl  object, 
with  its  tall  pyramidal  stem,  on  which,  for  at 
least  two  months,  appear  a  succession  of  bine 
bells. 

It  thrives  best  in  a  rich  light  soil,  without 
any  animal  manure;  and  may  be  propagated  by 
seed,  by  cuttings  from  the  stem,  or  by  division 
of  the  roots,  whidi  last  afibrds  the  strongest 
plants  in  the  shortest  time.  The  proper  time 
for  dividing  the  roots  is  after  the  bloom  is  over, 
in  September.  The  sections  are  then  to  be 
planted  in  pots,  and  protected  by  a  frame  during 
the  winter.  In  spring  they  are  to  be  traoft- 
planted  into  nnall  pots,  and  gradually  dianged 
into  larger  ones.  According  to  Miller,  the  plants 
raised  fit>m  seed  are  always  the  best.  The  stalks 
rise  more  vigorous,  and  higher,  and  produce  a 
greater  number  of  flowers.  Good  seeds  are  to 
be  obtained  by  placing  a  strong  flowering  plant 
in  a  warm  situation,  against  a  wall,  or  under  a 
glass  case.  Soon  after  the  seeds  are  ripe,  and 
gathered,  they  are  to  be  sown  in  pots  containing 
light  earth,  and  then  put  under  shelter  for  the 
winter.  The  plants  appear  in  spring,  and  make 
progress  during  the  summer.  When  the  levres 
decay  in  October,  they  are  to  be  transplanted 
into  beds  of  light  loamy  earth,  without  any 
mixture  of  manure.  In  this  bed  they  are  left 
for  two  years,  being  protected  in  winter  by  rotten 
tan.  They  are  then  to  be  removed  to  their  final 
destination  in  September  or  October,  and  the 
following  year  heiug  the  third  from  sowing,  they 
willflower.  The  j^ts  of  this,  as  well  as  many 
other  species  which  have  been  propagated  by 
roots,  do  not  so  readily  bear  seed  as  those  which 
liave  been  raised  directly  from  seed. 

The  Gamterimry  Bells  (e.  medium),  is  a  well 
known  garden  flower,  with  double  and  single 
varieties;  blue,  red,  purple,  and  white  coloured. 
It  is  a  biennial,  of  very  easy  culture,  and  may 
either  be  sown  in  autumn  in  beds,  where  it  is 
to  remain;  or  in  spring,  for  transplantation. 

The  duMered  Campanula  (e.  gkmaroM)^  is  a 
rock  or  pot  plant,  and  requires  a  dry  poor  soil, 
in  order  to  bring  out  the  vivid  tints  of  the  cor- 
olla.   It  is  also  of  very  easy  culture. 

Tub  Doublb  Rocket.  Natural  family  cruei- 
fera:;  teCrctdynamia,  of  linmeus.  This  is  a  bien- 
nial, or  imperfect  annual,  a  native  of  Italy,  and 
introduced  into  Britain  by  Crerarde,  in  1697. 
There  are  two  varieties,  the  white  and  purple, 
both  forming  a  spike  of  double  flowers,  about 
twelve  inches  in  length.  They  are  beautiful, 
fragrant,  and  durable  flowers,  and  give  out  their 
odour  more  sweetly  in  the  evening  than  during 
the  day.  Althou^  it  is  of  easy  culture  in 
country  gardens,  yet  it  will  not  thrive  near  large 
cities,  as  London  and  Paris;  so  that  both  these 
capitals  are  supplied  with  it  from  the  provinces. 

It  grows  very  luxuriantly  in  a  clayey  soil; 
but  a  lighter  texture  of  soil  is  more  fiivourable 


for  the  full  development  of  its  flowers.  The 
beet  mode  of  propagating  these  plants  is  the 
following.  When  the  flowa  is  beginning  to 
fode,  cut  down  the  stalks  and  divide  them  into 
ordinary  lengths  of  cuttings;  next  cut  off  the 
leaves,  and  smooth  the  ends,  then  make  three 
slits  with  a  knife  in  the  bark  or  rind,  lengthwise, 
so  as  to  separate  or  raise  the  bark  for  half  an 
inch  in  length.  When  the  cutting  b  inaerted 
in  the  ground,  the  loose  bark  naturally  curls  up; 
and  it  is  from  this  bark  that  the  young  shoots 
proceed.  The  partial  separation,  and  the  turning 
up  of  the  baik,  seems  to  promote  a  tendency  to 
throw  out  roots.  The  cuttings  may  be  put  into 
flower  pots,  as  they  may  thus  be  sheltered  during 
winter  with  more  ease;  or  they  may  be  placed 
in  the  neural  earth,  provided  the  soil  is  light 
and  fresh.  Covering  them  with  a  hand  ^asB^ 
will  forward  the  rooting  of  the  cuttings;  or  they 
may  be  put  on  a  hot  bed,  which  will  equally 
facilitate  their  growth.  The  same  florist  *  recom- 
mends a  similar  plan  of  treatment  for  stock  gel- 
ly-flowers,  and  double  wall-flowers. 

Chbtsakthbmum.  Natural  fomily  comptmUg; 
syn^mena,  euperfiua^  of  Linncus.  This  genus 
is  well  known  as  containing  some  of  our  most 
showy  com  weeds,  as  the  ox-eye,  daisy,  and 
com  crysanthemum,  as  well  as  our  most  showy 
varieties  of  garden  flowers. 

The  Ciineee  Chrysamikmmm  (e.  ImUeumJ,  is 
the  finest  of  this  fondly.  It  is  a  native  of  India, 
and  a  particular  fovourite  with  the  Chinefle, 
from  whence  we  have  derived  all  our  varieties. 
It  was  first  introduced  into  this  country  in  1764, 
and  soon  became  a  fovourite  in  our  gardens.  It 
blows  late  in  autumn,  and  may  be  preserved  in 
the  conservatory  till  the  middle  of  winter,  at  a 
period  when  fow  other  flowers  are  in  perfecticm. 

There  are  at  least  fifty  known  varieties  of  this 
flower,  which  have  been  classed  under  the  fol- 
lowing heads  :-^ 

JR(^unculu9-^loweredf  yellow,  white,  brown, 
bluish,  bufi^,  pink,  and  l^t  purple. 

Incurving  ranuneuhu^/hwered,  black,  blui^, 
pink,  orange,  red,  and  white. 

China  aHer-flaweredy  yellow,  red,  crimson, 
pink,  black,  and  white. 

MarigM'Jioweredy  golden-yellow,  with  bron- 
aed  back,  yellow,  lotus-flowered,  pale,  buff,  pur- 
pJe. 

T€i8sil'^fi(nperedj  yellow,  salmon-coloured,  lilac, 
purine,  and  white. 

This  flower  is  of  very  easy  culture,  and  is  pro- 
pagated by  dividing  the  root  by  suckers,  snd  by 
cuttings.  In  the  beginning  of  April  cuttiogsare 
taken  from  the  top  shoots  of  last  year's  plsnta, 
and  put  into  pots  oontaining  fresh  loam,  sand, 
and  bog,  or  leaf  mould.  '  These  cuttings  dioBid 
be  about  three  indies  in  length,  and  smoothly 

*  RobertwQ    Gsledoo.  Mem.  toL  X 
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cut  acroflB  at  a  joint.  At  first  the  pots  are  to  be 
pot  into  Artificial  heat  till  the  plants  root,  and 
then  to  be  placed  in  the  open  air,  moying  them 
into  larger  pots  as  the  plants  advance  in  growth. 
They  should  be  watered  with  liquid  manure,  and 
about  the  month  of  June  the  tops  of  the  plants 
should  be  nipped  o£F,  in  order  to  make  them 
grow  bo^y. 

Many  of  the  varieties  may  be  raised  in  the 
cptn  border  in  warm  sheltered  situations,  the 
best  soil  being  two-thirds  of  turfy  loam,  and  one 
third  of  leaf  mould. 

During  winter  the  roots  require  protection, 
and  they  need  to  be  renewed  about  every  two 
years;  for  as  they  increase  much  in  size  by 
suckers  from  the  roots,  the  plants,  if  left  for  a 
long  period,  become  unsightly,  and  produce 
small  and  imperfect  flowers.  The  early  flower- 
ing varieties  are  the  hardiest  and  most  suitable 
for  the  open  border. 

Tike  wagypM  (calendula  cglcinalis,)  This 
well  known  flo  ww,  belonging  to  the  same  natural 
fiunily  as  the  foregoing,  has  been  a  denizen  of 
the  garden  border  from  the  earliest  times. 
Though  common,  and  hardy,  and  prolific  as  any 
weed,  its  deep  orange  dbk  is  by  no  means  devoid 
of  beauty.  Formeriy  it  used  to  be  employed  in 
broths  and  soups,  partly  to  give  these  a  colour, 
and  partly  to  give  the  peculiar  flavour  and  warm 
aromatic  taste  which  belongs  to  the  flower.  It 
hod  also  many  medicinal  virtues  assigned  to  it, 
which  modem  opinions  have  not  confirmed. 
The  flower  of  the  marygold,  according  to  Lin- 
nsus,  is  open  from  nine  in  the  morning  till  three 
in  the  afternoon.  There  are  double,  lemon-col- 
oured, and  prolific  varieties.  A  distilled  water, 
a  kind  of  vinegar,  and  a  conserve,  are  prepared 
from  the  flowers. 

A  number  of  species  of  this  genus  are  indigen- 
ous to  the  Cape  of  Good  Hope ;  some  of  whidi 
are  showy  annuals. 

7%e  Daisy  (beUii  perennisj^  is  also  a  well 
known  flower.  The  garden  varieties  are  double, 
from  the  stamens  being  converted  into  petals  of 
the  corolla.  There  is  also  a  singular  variety 
called  the  Hm  and  €^$eken*i  Daisys  where  small 
additional  flowers  grow  out  from  the  original 
central  one.  The  daisy  continues  many  months 
in  flower,  enamelling  alike  the  meadow  and  the 
garden  border  with  its  pleasing  and  familiar 
£aee. 

There  are  other  two  ^ecies,  the  large  Portu- 
gal daisy,  Cb,  ^Ivutris)^  and  the  annuaL 

AtUrn.  This  genus,  belooging  to  the  natural 
fimiily  wmpoiUcBy  contains  a  great  number  of 
different  ^>ecie6.  All  the  flowers  are  star-like, 
hence  the  name,  and  there  is  a  peculiarity  in  the 
s^le  which  distinguishes  the  genus.  The  col- 
onis  ore  various.  From  the  lateness  in  the  sea- 
son at  which  they  bloom,  they  have  obtained 
the  name  of  Christmas  daisy.    There  are  scVen 


species  cdmmonly  cultivated  in  gardens  which 
bloom  in  September,  eleven  which  flower  in 
October, and  three  which  continue  from  Novem- 
ber till  Christmas.  They  are  very  easily  culti- 
vated, and  will  grow  in  any  kind  of  soil.  The 
greater  number  are  natives  of  America,  but  some 
of  the  species  are  found  over  most  regions  of  the 
globOi 

T^e  China  AMer  is  a  well  known  annual, 
some  recent  varieties  of  which  have  been  intro- 
duced from  Grermany,  of  large  size,  with  quilled 
and  striped  flowers.  The  seed  ^ould  be  sown 
the  first  week  of  April,  either  in  pots  or  seed 
pans,  and  placed  in  a  cold  frnme.  When  the 
plants  come  up,  and  are  of  a  proper  size,  they 
may  be  transplanted  to  open  beds  and  bor- 
ders. 

Thb  Lupikb.  The  natural  family  kguminoiosy 
to  which  this  genus  belongs,  affords  many  beau- 
tiful species  of  garden  flowers.  About  twenty 
species  of  the  lupine  have  been  cultivated  for 
this  purpose,  and  afford  beautiful  border  orna- 
ments, with  a  variety  of  colours,  blue,  yellow, 
rose-coloured,  &o.  They  are  all  of  very  early 
culture,  being  reared  from  seeds  the  same  as  the 
common  pease  and  beans. 

Stock  Gillt  Flowbb  (maihiola,)  Natural 
family  cruciferm.  This  genus  was  named  after 
Mathiola,  an  Italian  physician.  There  are  seve- 
ral species  natives  of  Europe  and  of  Borbary.  Two 
species,  the  common  giUy  flower  (ineana)y  and 
Mftnoto,  are  indigenous  to  Britain.  They  have 
been  long  &vourite  ornaments  of  the  flower  gar- 
den, the  double  species  being  esteemed  for  the 
beauty  and  deep  tints  of  the  flower,  and  for  its 
delightful  odour.  Of  the  conmion  or  ten  weeks' 
stock,  and  the  smooth-leaved,  (glabra)  there 
ore  not  less  than  one  hundred  varieties,  gener- 
ally called  German  stocks.  The  simple  or  Bromp- 
ton  stock  (simplicicaulis)  is  a  biennial,  of  which 
there  are  also  several  varieties.  The  ten  week 
stock,  in  order  that  it  may  flower  the  same  year, 
should  be  raised  in  a  hoi-bed,  and  transplanted 
as  early  in  the  spring  as  the  state  of  the  weather 
will  permit.  The  Brompton,  on  the  other  hand, 
should  not  be  encouraged  to  flower  till  the  second 
season,  and  on  this  account  may  be  sown  in  the 
open  air  in  April  or  May,  and  transplanted  in 
July  to  the  situation  where  it  is  intended  to 
remain.  It  is  of  importance  that  all  the  species 
of  this  genus  should  be  transplanted  when  they 
are  r&ry  young,  because,  having  fusiform  roots, 
and  fine  ride  fibres,  they  seldom  recover  from 
the  check  which  they  recmve  from  being  trans- 
planted, after  they  are  two  or  three  months  old. 
ITie  chance  of  double  plants  is  often  very  pre- 
carious. It  is  said  that  those  seed  plants  which 
have  more  than  the  usual  number  of  petals,  that 
is,  six  or  seven  instead  of  four,  generally  produce 
double  flowers  when  the  seed  is  again  sown.  It 
would  be  well,  therefore,  for  the  florist  to  mark 
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sucb  plants,  and  preserre  the  seed  t6  be  sown 
separately. 

The  WaU  Flower  (cheirarUhus  cheira.)  This 
is  a  genus  allied  to  the  former.  The  delightful 
fragrance  of  the  common  wall  flower  has  always 
rendered  it  a  favourite,  although  it  is  possessed 
of  little  beauty.  There  are  several  species,  and 
several  double  varieties.  All  are  of  very  easy 
culture.  The  rock  wall  flower,  (scopariusj^  and 
indeed  all  the  species  thrive  well  on  rocks  and 
walls  where  the  soil  is  poor  and  arid.  On  this 
account,  it  becomes  a  flower  well  suited  to  form 
an  ornament,  and  to  conceal  blemishes  in  any 
part  of  the  garden  grounds.  It  has  this  advan- 
tage also  of  being  a  hardy  evergreen,  standing 
out  even  our  severe  winters.  It  has  some- 
times been  planted  in  pasture  lands,  its  bitter 
qualities  having  been  found  a  preventative  of  the 
rot  in  sheep. 

Balsam  (impatiens  bnUamina.)  Natural 
family  haUaminsee ;  pentandria^  manoffynia^  of 
Linnaeus.  This  is  one  of  the  most  beautiful  of 
garden  annuals.  It  grows  to  one  or  two  feet  in 
height,  with  a  succulent  branchy  stem,  serrated 
leaves,  and  a  cone  of  finely  variegated  carnation- 
like  flowers.  The  prevailing  colours  of  the  petals 
are  red  and  white,  the  former  extending  to  every 
shade  of  orange,  purple,  scarlet,  lilac,  pink,  and 
flesh  colour.  On  the  slightest  touch  the  seed 
capsules,  when  ripe,  burst  and  scatter  the  seeds 
around.  Hence  the  name  impatiens  was  applied 
to  the  family.  It  is  a  native  of  the  East  Indies 
and  Japan,  where,  according  to  Thunberg's 
account,  the  natives  use  the  juice  prepared  with 
alum  for  dyeing  the  nails  red.  It  was  first  cul- 
tivated in  England  by  Grerarde,  in  1696. 

One  species,  (b,  nolitangere)^  is  a  native  of 
Europe.  During  the  day  the  leaves  of  this 
species  are  expanded,  but  at  night  they  hang 
pendent,  contrary  to  what  usually  takes  place  in 
plants  which,  from  a  deficiency  of  moisture,  or 
a  too  great  perspiration  firom  heat,  commonly 
droop  the  leaves  during  the  day.  No  animal  but 
the  goat  is  said  to  eat  this  plant.  The  garden 
balsam  is  exceedingly  apt  to  run  into  varieties, 
the  seed  Irora  one  plant  scarcely  producing  two 
alike.  Double  flowers  are  those  esteemed,  and 
the  most  prized  are  the  striped  carnation-like 
flakes  or  bizarres.  It  is  generally  raised  by  seed, 
though  in  this  way  no  varieties  can  be  depended 
upon  being  transmitted;  sometimes  although 
rarely,  varieties  are  propagated  by  cuttings, 
which,  however,  do  not  readily  set.  Seed  ripens 
easily,  in  semi-double  plants,  and  should  not  be 
less  than  three  or  four,  or  even  nine  years  old, 
before  it  is  sown,  as  it  has  been  found  that  new 
seed  rarely  produces  double  flowers.  The  best 
soil  is  a  rich  loam,  and  the  sowing  may  take 
place  at  any  time  from  March  to  the  end  of 
April.  The  seed  is  to  be  sown  very  thin  in 
pots,  which   are  then  to  be  placed  in  a   hot 


bed  as  near  the  glass  as  possible.  When  the 
plants  attain  a  height  of  five  inches,  they  are  to 
be  transplanted  into  laiger  pots,  one  in  the  centre 
of  each.  As  soon  as  the  roots  have  filled  them, 
the  plant  b  to  be  moved  into  a  larger;  and  thb 
process  is  to  be  repeated  three  or  four  times  till 
the  last  pots  are  eight  or  more  indies  in  diame- 
ter, still  keeping  the  plants  in  a  hot-bed.  Bal- 
sams so  treated  will  grow  to  the  height  of  four 
feet,  and  fifteen  feet  in  circumference,  with  tide 
branches  from  top  to  bottom,  all  covered  with 
lai^  double  flowers. 

The  Cod^e  Comb  (ceiasiacritUUa).  Theama- 
ranthus  tricolor^  the  globe  amaranth,  and  most 
other  tender  annuals,  may  be  treated  in  a  rimilar 
manner,  <md  with  similar  success.  In  October, 
1820,  Mr  Knight  sent  to  the  Horticaltntsl 
Society  a  oock*s  comb,  the  flower  of  which  mea- 
sured eighteen  inches  in  width,  and  seven  inches 
in  height,  from  the  top  of  the  stalk.  It  was 
thick  and  full,  and  of  an  intense  purplish  red. 
This  was  produced  by  means  of  retarding  the 
growth  of  the  flower  stalk.  The  compost 
employed  was  of  the  most  nutritive  and  stimu- 
lating kind,  consisting  of  one  part  of  unfermented 
horse  dung  fresh  from  the  stable,  and  withoot 
litter,  one  part  of  burnt  turf,  one  of  decayed 
leaves,  and  two  of  green  turf,  the  latter  being  in 
lumps  of  about  an  inch  thick,  in  order  to  keep 
the  mass  so  hollow  that  the  water  might  have 
free  liberty  to  escape,  and  the  air  to  enter.  The 
seeds  were  sown  in  spring  ratlier  late,  and  the 
plants  put  first  into  pots  of  four  inches  diameter, 
and  then  transplanted  to  others  a  foot  in  diame- 
ter, the  object  being  not  to  compress  the  roots, 
as  that  has  a  tendency  to  accelerate  the  flower- 
ing of  all  vegetables.  The  plants  were  placed 
within  a  few  inches  of  the  glass,  in  a  heat  of  from 
70®  to  100®.  They  were  watered  with  pigeon- 
dung  water,  and  due  attention  paid  to  remove 
the  side  branches  when  very  young,  so  as  to  pro- 
duce one  strong  head  or  flower. 

The  Ctclambic.  Natural  family  ;>rfsi«&c«; 
pentandriay  monegynia,  of  Linnaeus.  This  is  a 
genus  of  pretty  little  annuals,  ynih  cordate 
or  orbicular  leaves,  twisted  flower-stalks,  and 
beautiful  five  petalled  flowers.  The  root  is  a 
round  flattened  bulb  the  size  of  a  pigeon's  egg, 
and  in  the  north  of  Italy  the  swine  feed  on  them. 
When  the  flowers  fade,  the  pedicles  twist  up  like 
a  screw,  inclosing  the  germen  in  the  centre,  and 
lying  dose  to  ^e  ground  among  the  leaves, 
remain  in  that  position  till  the  seeds  ripen.  The 
plants,  firom  their  neat  small  size,  are  peca- 
liarly  suited  for  pots  for  the  drawing-room  in 
spring.  The  ivy-leaved  is  very  fragrant,  bnt 
scarce  and  delicate.  The  Persian  ripens  seeds 
freely,  and  may  thus  be  easily  increased.  The/ 
should  be  sown  immediately  after  they  are 
ripened,  and  kept  in  a  fnme  or  greenhouse  till 
the  first  of  May.  They  may  then  be  transplanted 
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into  a  bed  of  liglit  garden  soil,  and  covered  with 
a  frame  till  midsammer.  By  the  following 
antamn,  they  will  be  found  strong  vigorous 
plants,  when  they  may  be  taken  up,  potted  singly 
in  very  small  pots,  and  placed  in  the  greenhouse, 
where  they  will  flower  beautifully,  producing 
from  fifty  to  eighty  blossoms  from  a  single  bulb. 
The  round-leaved  (eoum)  ripens  its  seeds  in 
May,  when  they  should  be  immediately  sown 
in  pots,  and  kept  in  the  greenhouse,  where  they 
will  flower  in  the  following  season. 

Verbena.  DidynamiaAngic9permiaylXrm,  A 
fiunily  of  weedy  plants,  with  the  exception  of 
the  rose  and  Lambert's  vervain.  The  officinal 
or  common  vervain  was  held  sacred  among  the 
anci^its,  and  used  at  their  sacrifices,  and  by 
ambassadors  in  making  their  leagues  and  national 
agreements.  The  others  are  pretty  half  hardy 
perennial  garden  flowers.  They  are  propagated 
by  cuttings,  kept  through  the  winter  in  small 
pots,  and  then  when  the  frost  is  over,  planted  in 
the  open  air.  They  thrive  best  in  a  light  rich 
soil,  and  flower  during  the  summer. 

MiGNONETTB  (restda  odorataj.  Natural  family 
retedaceag;  dodecandriay  trigynioy  of  Linnieus. 
The  very  agreeable  odour  of  tiiis  little  un- 
pretending plant,  has  rendered  it  a  universal 
ftivourite  among  all  nations  and  classes.  It  is  a 
native  of  Egypt,  but  bears  this  climate  perfectly 
well,  and  brings  its  seeds  to  maturity.  Tlie 
inflorescence  of  this  plant,  and  the  family  to 
which  it  belongs,  is  somewhat  remarkable;  and 
is  thus  described  by  Professor  Lindley.*  "The 
nsoal  idea  of  the  flower  of  reseda  has  been, 
that  it  is  furnished  with  a  calyx  of  a  varable 
number  of  divisions,  with  as  many  petals,  pro- 
ducing from  their  surface  certain  anomalous 
appendages;  and  with  an  ovary  and  stamens, 
inserted  in  a  great  fleshy  body,  called  nectary 
by  Linncan  botanists,  squama  by  others,  and 
raised  to  the  rank  of  a  distinct  organ  by  Mirbel, 
under  the  name  of  gynophore.  To  us,  however, 
it  has  always  appeared  that  this  could  by  no 
means  be  the  real  structure  of  the  plant,  and 
that  by  a  slight  alteration  of  terms,  it  not  only 
might  be  much  more  satisfactorily  explained, 
but  its  real  affinity  ascertained  with  some  degree 
of  probability.  For  even  allowing  for  a  moment 
an  analogy  between  the  nectary  of  this  plant, 
and  the  discus  of  others,  particularly  of  some 
WiaeecBy  there  is  still  a  great  difficulty  remaining 
to  be  overcome  in  the  anomalous  structure  of 
the  supposed  petals,  of  which  we  can  imagine 
no  possible  explanation.  We  are  therefore  of 
opinion  that  a  much  more  natural  mode  of 
understanding  reseda^  is  to  consider  it  as  having 
compound  flowers,  taking  the  calyx  of  anthers 
for  an  involucrum,  their  petals  for  neutral  florets, 
and  their  nectary  for  the  calyx  of  a  fertile  floret 

*  Colleotana  Botanica. 


in  the  middle.  In  support  of  this  opinion,  we 
may  observe,  in  the  first  place,  that  there  is  a 
difference  in  the  time  of  expansion  of  the  neu- 
tral florets,  and  of  the  stamens  of  the  fertile  one, 
the  former  being  quite  open  in  very  many 
capituli  before  one  anther  of  the  latter  has 
burst  in  a  single  flower.  Secondly,  that  there 
is  an  evident  analogy  between  the  appendages  of 
the  neutral  florets,  and  the  stamens  of  the  perfect 
florets,  inasmuch  as  in  the  mignonette  those  of 
the  upper  sterile  florets  are  of  nearly  the  same 
number  as  the  real  stamens;  because,  in  reseda 
aHMy  and  some  others  in  which  a  union  of  fila- 
ments takes  place  in  the  perfect  floret,  there  is 
a  corresponding,  but  more  complete  union  of  the 
sterile  appendages,  and  because  occasionally  in 
the  mignonette,  stamens  are  changed  into  bodies 
altogether  similar  to  the  sterile  appendages;  and 
in  reseda  phyteumciy  the  same  appearance  is 
always  assumed  by  the  perfect  stamens,  after 
the  anthers  have  performed  their  functions. 
Thirdly,  that  there  is  an  equal  analogy  between 
the  calyx  of  the  neutral  florets,  and  that  of  tlie 
perfect  floret;  because  both  have  a  peculiar 
glandular  mai^in,  the  same  form,  both  produce 
their  stamens  from  their  surface;  and  because 
the  upper  edge  of  the  calyx  in  sterile  florets,  has 
the  same  relation  to  the  axis  of  each  particular 
head,  as  that  of  the  perfect  floret  has  to  the  axis 
of  the  whole  inflorescence.  Fourthly,  that  there 
is  no  instance  of  the  same  analogy  existing 
between  the  discus  and  petals  of  other  plants. 
We  may  also  observe,  that  in  reseda  phyteumoy 
there  is  a  campanulate  tube  to  the  <»lyx,  into 
the  upper  edge  of  which  the  stamens  are  in- 
serted. 

lliere  is  a  sub-biennial  shrubby  variety  of 
the  reseda  odorata^  called  tree  mignonette,  rather 
more  odorous  than  the  common  sort,  and  which 
is  well  suited  for  the  drawing  room.  If  left  to 
itself,  it  scarcely  can  be  distingubhed  as  a  dis- 
tinct variety;  but  trained  against  a  wall,  or  to  a 
stick,  it  may  be  made  to  assume  a  shrubby 
appearance. 

Mignonette  being  so  much  in  demand  as  a 
chamber  flower,  it  is  of  importance  to  have  a 
succession  of  plants  in  all  seasons.  For  this 
purpose,  to  obtain  a  winter  supply  of  fresh,  strong 
plants,  the  seed  should  be  sown  in  the  open 
ground  in  the  end  of  July;  by  the  middle  of 
September,  the  plants  from  this  sowing  will  be 
strong  enough  to  be  removed  into  pots.  For  a 
week  after  this  removal  they  must  be  shaded, 
after  which  they  may  be  freely  exposed  to  the 
sun  and  air,  care  being  taken  to  protect  them 
by  frames  from  damage  by  heavy  rains,  and 
horn  injury  by  early  frosts,  until  the  beginning 
of  November,  at  which  time  many  of  them  will 
show  their  flowers;  and  they  should  then  be 
removed  to  a  greenhouse  or  conservatory,  or  to 
a  warm  window  in  a  dwelling-house,  where  they 
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will  branch  out,  and  continue  to  blow  until  the 
spring.  The  crop  for  March,  April,  and  May, 
should  be  sown  in  small  pots  not  later  than  the 
25th  of  August;  the  plants  from  this  sowing 
will  not  suffer  from  exposure  to  rain  whilst  they 
are  young,  they  must,  however,  be  protected 
from  early  frosts;  like  the  winter  crop,  they  are 
to  be  thinned  in  November,  leaving  not  more 
than  eight  or  ten  plants  in  each  pot;  and  at  the 
same  time  the  pots  being  sunk  about  tliree  or 
four  inches  in  some  old  tan  or  coal  ashes,  should  be 
covered  with  a  fr^me,  which  it  is  best  to  place 
fronting  the  west;  fbr  there  the  lights  may  be 
left  open  in  the  evening  to  catch  the  sun.  The 
third  or  spring  crop,  should  be  sown  in  pots  not 
later  than  the  25th  of  February;  these  must  be 
placed  on  a  frame  on  a  gentle  heat,  and  as  the 
heat  declines,  the  pots  must  be  let  down  three 
or  four  inches  into  the  dung  bed,  which  will 
keep  the  roots  moist,  and  prevent  their  leaves 
taming  brown  from  the  heat  of  the  sun  in  April 
or  May.  The  plants  thus  obtained  will  be  in 
perfection  by  the  end  of  May,  and  be  ready  to 
succeed  those  raised  by  the  autumnal  sowing.* 

An  early  and  abundant  blow  of  mignonette 
may  also  be  obtained  by  using  a  common  box, 
placed  in  the  window  sill,  in  a  warm  situation 
exposed  to  the  sun.  In  early  spring  this  box 
should  have  a  glass  frame  fitted  as  a  covering, 
to  be  removed  in  summer,  and  which  can  be 
obtained  at  a  very  moderate  expense.  About 
the  middle  or  end  of  February  fill  this  box  with 
fi-esh  light  mould,  to  which  add  a  little  sand, 
and  a  sprinkling  of  lime  or  pounded  chalk,  or 
whiting.  Then  sow  the  seed  pretty  thick,  and 
cover  it  over  with  a  portion  of  the  finely  pul- 
verized mould.  The  box  should  be  kept  inside 
the  window  until  the  plants  appear,  and  then 
put  it  outside  in  March,  taking  care  to  cover  it  up 
in  severe  weather,  and  in  frosty  nights.  As  the 
plants  advance  they  are  to  be  thinned  out,  air 
admitted  in  the  sunny  part  of  the  day,  and  a 
sufficient  supply  of  water  given,  so  as  to  keep 
the  mould  moist.  The  glass  frame  may  be 
removed  in  April  or  May,  at  tlie  end  of  which 
latter  month  the  plants  will  begin  to  flower; 
and  if  properly  tended  and  watered,  the  blow 
will  continue  till  November.  Mignonette  requires 
the  sun  and  air,  in  order  to  produce  its  full  and 
perfect  odour;  and,  on  this  account,  even  the 
]>ots  of  this  plant  should  be  generally  exposed 
to  the  open  air. 

A  few  seeds  of  convolvulus  minor,  darlia  pul- 
chelkt,  or  other  annuals,  interspersed  through 
the  mignonette  box,  affords  a  pleasing  variety. 

The  tree  mignonette  is  also  propagated  by  seed, 
or  it  may  be  increased  by  cuttings,  which  will 
readily  strike  root.  The  young  plants  should 
be  put  singly  into  small  pots,  and  brought  fo^- 

•  BIshon.  Hort.  Tran«ap.,  vol.  2. 


ward  by  heat,  that  of  a  gentle  hot-bed  being 
the  best.  As  they  advance  they  must  be  tied 
to  a  stick,  taking  care  to  prevent  the  growth  of 
the  smaller  side  shoota  by  pinching  them  off,  but 
allowing  the  leaves  of  the  main  stem  to  remain 
on  for  a  time,  to  support  and  strengthen  it. 
When  they  have  obtained  the  height  of  about 
ten  inches,  or  more,  according  to  the  fimcy  of 
the  cultivator,  the  shoots  roust  be  suffered  to 
extend  themselves  from  the  top,  but  must  be 
occasionally  stopped  9k,  the  ends,  to  force  Uiem 
to  form  a  bushy  head,  which,  by  the  autumn, 
will  be  eight  or  nine  inches  in  diameter,  and 
covered  with  bloom.  Whilst  the  plants  are 
attaining  their  proper  uze,  they  should  be  shifted 
progressively  into  larger  pots,  and  may  ultimately 
be  left  in  those  of  six  inches  in  diameter  at  the 
top. 

WooDRooF  ( agperula  odoraia).  Natural 
&mily  rvbiaoaas;  ietrandriay  momogynioy  of  Lin- 
nsus.  This  is  a  plant  which  grows  wild  in 
woods  and  thickets,  and  has  been  admitted  into 
the  garden  from  the  beauty  of  its  whoiled  leaves 
and  simple  blossom,  but  chiefly  from  the  fragrant 
odour  of  the  leaves.  This  odour  is  only  per> 
ceptible  when  the  leaves  are  crushed  by  the 
fingers;  but  when  dried,  they  give  out  their 
peculiar  odour  very  strongly,  and  for  a  long 
period.  They  are  used  to  scent  clothes,  and  also 
to  preserve  them  from  the  attack  of  insects. 

This  plant  will  grow  under- the  drip  of  trees, 
or  in  very  shaded  places,  and  thus  may  become 
a  pleasing  ornament  in  situations  where  other 
flowers  will  not  thrive.  It  b  also  frequently 
planted  in  rock  works. 

Thb  Hollyhock  (ctUhcea  rotea).  Natural 
family  malvttceof;  monodelphioy  pofyandria^  of 
Linnieus.  Several  species  of  the  mallow  are^ 
common  weeds  in  Europe.  The  hollyhock  is 
originally  a  native  of  China;  but  it  thrives  per- 
fectly in  the  open  air  in  this  country;  and  fonns 
a  very  ornamental  autunm  flower  in  shrubberies 
and  cottage  borders.  Thaie  are  neariy  twenty 
varieties  of  this  species^  eharaeterized  by  the 
tints  of  yellow,  red,  purple,  and  dark  purple, 
approaching  to  black.  They  are  easily  raised 
fr*om  seed,  and  will  grow  in  any  common  garden 
soil. 

The  Htbranora.  Natural  family  samfro^ea^ 
or  hydrangecB;  decandrict^  diffytUoy  Linncus. 
This  is  a  genus  of  marsh  or  aquatio  plants,  and 
hence  the  name  b  derived  from  a  Greek  com- 
pound signifying  water-vessel.  Four  of  the 
known  species  are  natives  of  America;  and  one, 
the  garden  hydrangea  fh.  koriensisjy  is  exten* 
sively  cultivated  in  the  gardens  of  China  and 
Japan,  although  it  has  not  been  hitherto  found 
in  a  wild  state.  It  was  introduced  into  the 
gardens  of  Kew,  by  the  late  Sir  Joeq>h  Banks; 
and  for  a  long  time  was  a  fiishionable  and 
fiftvourite  plant  from  the  great  beauty  and  sixe 
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of  lis  flowers.  It  has  now  somewhat  waned  in 
public  esteem,  and  given  place  to  other  novelties. 
it  is  a  shrubby,  deciduous  plant,  with  elliptical 
leasee,  narrowed  at  each  end,  and  toothed.  The 
floipvers  are  monstrous,  and  almost  always  barren; 
and  the  petals  hare  the  peculiarity  of  changing 
their  colour,  according  to  their  «?ge,  and  the 
nature  of  the  soil.  It  is  decidedly  an  aquatic 
plant,  and  one  of  large  size,  will  consume  in 
warm  weather  ten  or  twelve  gallons  of  fluid 
daily.  It  had  been  supposed  that  certain  chemi- 
cal agents,  especially  those  of  an  alkaline  and 
aluminous  nature,  when  mixed  with  the  soil, 
hare  the  effect  of  dianging  the  colour  of  the 
petals  from  a  pink  or  rose  colour,  to  a  deep 
blue  and  purple.  Accordingly,  it  has  been  found 
that  the  yellow  loam  of  Hampstead  heath,  and 
some  other  places,  and  some  sorts  of  peat  earth, 
are  found  to  produce  this  effect,  probably  from 
containing  a  portion  of  sulphate  of  aluminum. 
Dr  Daalen  of  Antwerp  found  that  turf  ashes, 
and  still  more  effectually  the  ash  of  the  Norway 
spruce,  the  wood  generally  used  as  fuel  by  him, 
applied  to  the  roots  of  hydrangea,  produces  the 
blue  colour  of  the  petals.  A  Russian  gardener 
has  found  that  the  finest  blue  is  produced  by 
planting  the  hydrangea  in  a  mixture  of  clay, 
and  a  peculiar  sort  of  bog  earth,  which  is  found 
in  the  neighbourhood  of  St  Petersburgh.  The 
two  soils  are  intimately  mixed,  and  are  passed 
through  a  fine  seive.  Another  mode  practised 
by  the  same  gardener,  is  to  add  one  table-spoon- 
ful of  alum,  to  as  much  common  garden  earth 
as  win  fiU  a  moderate  nzed  pot;  but  the  blue  so 
produced  ^  never  so  perfect  as  that  from  the 
bog  earth  Ihd  day.  Busch  also  asserts,  that  the 
blue  colour  can  be  produced  by  watering  the 
young  plant  the  summer  before  flowering,  with 
alum  water.  According  to  another  authority, 
by  putting  the  plant  into  a  pot  containing  a 
mixture  of  sandy  loam,  and  fr^  sheep's  dung, 
and  watering  with  an  infusion  of  that  dung, 
the  same  effect  wiU  be  produced.  A  mixture  of 
oxide  of  iron  in  the  mould,  b  also  said  to  impart 
the  blue  tinge. 

The  hydrangea  is  propagated  by  cuttings;  and 
in  order  to  have  a  succession  of  young  plants 
each  year,  in  the  beginning  or  middle  of  July,  a 
certain  number  of  shoots  with  three  or  four 
joints,  are  to  be  selected,  cutting  them  ofi^  close 
to  the  joint,  which  is  at  the  bottom  of  the  shoot. 
These  are  to  be  planted  in  rich  earth  in  a  warm 
border,  and  covered  with  a  hand  glass;  they 
should  be  shaded  during  the  middle  of  the  day, 
and  sprinkled  with  water  two  or  three  times  a 
week  in  the  evening,  so  as  to  keep  them  always 
moist,  the  g^ass  being  kept  close  over  them  at 
all  times.  By  the  end  of  August  they  will  be 
well  rooted,  and  then,  or  early  in  September, 
they  must  be  put  singly  into  small  pots,  and 
placed  under  a  frame,  which  at  first  must  be 


shut  up  close,  and  if  assisted  by  a  temperate 
heat,  so  much  the  better.  In  the  frame  tliey 
are  to  be  shaded  and  watered  regularly  till  the 
middle  of  October,  when  they  are  to  be  taken 
into  the  green-house  for  the  winter,  wliere  they 
should  be  watered  almost  once  a  week.  In  May 
or  June  following,  they  may  be  planted  out  into 
a  bed  of  rich  mould  in  the  open  ground,  to 
remain  there  till  September,  when  they  are  again 
taken  up  and  potted,  and  treated  as  in  the  pre- 
ceding winter.  Instead  of  turning  them  out 
again  next  spring,  they  may  be  retained  in  pots; 
but  they  must  be  shifted  twice  during  the  sum- 
mer. By  either  method  strong  plants  will  be 
formed,  fit  for  forcing  or  turning  out  in  the 
succeeding  spring.  They  will  thrive  in  open, 
warm  borders,  and  endure  the  winter  if  the  roots 
are  protected  from  frosts.  They  should  be  sup- 
plied abundantly  with  water,  especially  at  the 
period  when  they  are  coming  into  bloom.  The 
most  approved  soil  b  a  compost  of  loam  and 
bog  earth,  or  leaf  mould,  with  a  little  sand  well 
incorporated  together.  In  thb  they  will  pro% 
duce  red  flowers.  If  blue  are  desired,  a  mixture 
of  Hampstead  loam,  or  wood  ashes,  or  alum,  or 
oxide  of  iron,  as  already  mentioned,  is  to  be 
used. 

Thb  plant  may  also  be  propagated  by  layers, 
using  the  same  process  as  that  directed  for  car- 
nations. The  oak-leaved  hydrangea  (h.  querei- 
foiiaj,  b  also  an  elegant  plant.  It  b  a  native 
of  Florida. 

CALCBOLiLBiA,  or  SuppER  WoRfs.  Natural 
family  icrophuiarinea;  diandrioy  manoffynia,  of 
Linncus.  Thb  genus  of  pretty  green-house 
flowers  came  originally  from  Chili  and  Peru, 
and  have  become  great  fiivourites  with  the  public. 
The  corolla  b  pouched  at  the  lower  extremity, 
and  assumes  a  form  not  unlike  a  common  slipper; 
hence  their  name  has  been  derived.  There  are 
numerous  species  and  varieties. 

C.  eorymboBa  jmd  paralia  are  herbaceous 
plants,  of  great  beauty,  but  somewhat  difficult 
to  propagate.  C  bicoJ^^r^  and  other  branching 
shrubby  kinds,  are  of  ea^  culture.  These  may 
be  raised  from  seed  sown  in  spring,  or  from  cut- 
tings, first  put  into  a  hot-bed  early  in  the  season, 
and  then  planted  out  into  warm  borders.  Some 
hardy  kinds  will  stand  the  winter  if  protected 
by  shelter;  and  others  of  the  shrubby  kind  may 
be  trained  as  standards. 

Fuchsia.  Natural  family  santalaee<e;  octan- 
dria,  monogynia^  of  Linnieus.  The  fuchsb  Is 
so  named  after  Leonard  Fuch,  a  Grerman  botanist. 
It  b  a  native  of  Chili  and  Mexico,  and  was 
recently  introduced  into  this  country.  The 
handsome  form  of  the  pendant  flowers,  their 
vivid  colours,  and  the  numbers  which  succes- 
sively during  the  greater  part  of  the  season 
adorn  the  branches,  render  this  flower  a  beautiful 
ornament  of  the  conservatory  or  parlour  win- 
4f 
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dow.  Tliere  are  several  species,  and  numerous 
liybrids  and  varieties.  The  scarlet  fuchsia  (f, 
coccineajy  has  the  leaves  in  threes,  and  serrated ; 
the  peduncles  axillary,  and  one-flowered.  F, 
gracilis  has  the  branches  slightly  downy,  the 
leaves  opposite  and  smooth,  the  flowers  much 
longer  than  the  leaves.  F,  excorticata  has  the 
leaves  ovate,  and  placed  alternately.  The  box- 
thorn  leaved  (f,  fyciddes),  has  ovate,  lanceolate 
leaves,  generally  in  threes,  and  the  sepals  reflexed. 
All  are  easily  propagated  by  cuttings.  These 
are  to  be  flrst  raised  in  the  green-house,  and 
then  transferred  into  pots,  where  they  may  be 
kept  for  two  or  three  years,  till  they  have 
acquired  the  size  of  shrubs,  when  they  may  bfe 
turned  out  into  the  open  air  at  the  commence- 
ment of  summer,  and  removed  again  to  the 
green-houfle  in  winter.  One  of  the  hardiest 
species  (f,  virffota),  will  thrive  weD  in  the  open 
air,  in  a  warm  sheltered  exposure. 

When  fuchsias  attain  the  height  of  four  or 
Ave  feet,  they  become  splendid  plants,  and  afibrd 
f»  succession  of  beautiiiil  flowers.  The  flowers 
of  the  hmgiflora  are  remarkable  for  tlieir  great 
length. 

Geraniums,  or  Pelargoioums.  Natural  family 
geraniacete;  monodelphia^  decandria^  of  Linnteus. 
This  genus  obtains  its  name  from  the  Greek 
word  signifying  cranis  hill,  the  seed  capsule,  with 
its  beak,  bearing  a  resemblance  to  the  long  bill 
of  the  crane.  Many  of  the  species  are  European 
))lants,  and  are  mere  weeds;  most  of  the  green- 
Iiouse  species  are  from  the  Cape  of  Grood  Hope. 
There  is  great  diversity  In  the  form  and  habits 
of  the  different  species.  Some  have  tuberous 
roots;  while  others  are  devoid  of  tubers.  Some 
are  devoid  of  stem,  or  have  an  herbaceous  or 
lialf  shrubby  stem ;  the  leaves  are  simple,  pin- 
nate, or  decompound  in  the  stemless  kinds;  or 
entire,  toothed,  lobed,  or  pubescent  in  the  shrubby 
species;  and  generally  odorous,  especially  when 
pressed  between  the  fingers.  .  In  the  majority 
of  geraniums  the  flowers  are  odourless,  especially 
those  of  the  more  showy  kinds;  while  some  of 
the  simpler,  and  more  unpretending  blossoms, 
diffuse  a  grateful  odour,  especially  during  night. 
The  most  beautiful  flowering  geraniums,  or 
])elargonium8,  as  they  are  sometimes  called,  are 
liybrids,  which  have  been  obtained  by  crossing 
different  species,  as  first  practised  by  Sweet.  The 
ilowers  ai-e  of  various  colours,  white,  blueish 
pink,  purple,  orange,  scailet,  crimson,  all  of 
various  shades  and  depths. 

Geraniums  are  usually  propagated  by  cuttings; 
but  all  the  kinds  ripen  their  seeds  in  this  country, 
and  these,  when  sown,  frequently  produce  new 
varieties. 

Most  of  the  plants  usually  flower  in  spring,  or 
early  in  summer;  and  if  the  seed  is  ripe  by  mid- 
summer, it  may  be  immediately  sown  in  pots 
of  light  rich  earth.    These  pots  are  to  be  placed 


in  a  gentle  hot-bed,  and  shaded.  The  plants  will 
soon  make  their  appearance,  and  should  be  trans- 
planted singly  into  pots  as  soon  as  they  show 
two  proper  leaves.  If  kept  under  a  frame, 
several  will  flower  in  the  following  spring  and 
sununer,  and  the  remainder  in  the  following 
season. 

The  shrubby  species  grow  most  readily  by 
cuttings.  These  diould  be  taken  off  at  a  joint 
where  the  wood  is  beginning  to  ripen,  laid  in 
the  shade  for  an  hour  or  two  till  the  wound 
heals,  and  then  planted  in  sandy  loam,  and 
placed  in  a  gentle  heat.  The  hardier  sorts  will, 
however,  strike  freely  in  the  open  air  in  any 
shady  situation,  without  being  covered  with  a 
glass.  Cuttings  of  the  roots  of  many  species 
also  strike  readily;  and  the  fibrous  rooted  sorts 
may  be  multiplied  by  simply  dividing  the  roots. 
From  the  latter  end  of  March  till  the  middle  or 
end  of  July,  cuttings  of  all  the  common  kinds 
may  be  put  into  the  ground  with  success. 

The  soil  best  suited  for  geraniums  is  a  rich 
light  mould,  equal  parts  of  sandy  loam,  and  well 
rotted  dung,  in  a  little  leaf  mould  and  sand.  As 
they  are  rapid  growers,  the  pots  require  to  be 
examined  in  spring  and  autumn,  and  the  roots 
and  top  reduced,  or  the  plant  shifted  into  a  larger 
pot.  In  general,  the  shrubby  sorts  should  be 
kept  low  and  bushy,  by  pruning;  for  when 
they  are  allowed  to  grow  tall  and  straggling, 
they  are  very  unsightly,  and  besides,  do  not 
throw  out  so  many  flowers.  Some  of  the  her- 
baceous sorts  may  be  considered  as  frame  plants, 
but  the  greater  number  require  the  green-house; 
and  some  of  the  very  succulent  sor^  do  best  in 
the  dry  stove.  ^ 

When  an  extensive  collection  of  geraniums 
is  kept,  it  is  recommended  to  have  a  house 
entirely  devoted  to  their  culture,  with  a  roof  so 
constructed  as  to  admit  as  much  light  as  possible; 
the  stage  over  which  the  plants  are  placed  should 
also  be  near  the  glass,  and  there  should  be  ample 
means  for  giving  air  and  heat.  Most  of  the  spe- 
cies require  rather  more  heat  during  winter 
than  evergreen  woody  exotics  from  the  same 
climates;  otherwise  they  are  apt  to  lose  their 
leaves,  and  to  rot  at  the  points  of  the  shoots. 
To  prevent  this,  heat  should  be  given  in  the  day 
time,  and  air  admitted;  and  whenever  any  leaf 
begins  tp  decay,  it  should  be  removed.  The 
hardier  plants  may  be  placed  in  the  open  sir 
during  the  summer,  taking  care  to  remove  them 
during  heavy  rains,  whidi  is  apt  to  destroy  their 
flowers. 

The  finer  and  more  delicate  sorts  should,  how- 
ever, be  kept  in  the  house,  allowing  them  free 
air  both  day  and  night  In  warm  and  sheltered 
situations  it  is  usual  to  plant  out  some  of  the 
hardier  species  into  the  open  borders,  in  April 
and  May.  These  will  grow  vigorously,  and 
afford  a  profusion  of  flowers  until  the  comnience- 
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ment  of  winter,  when  the  plants  may  either  he 
protected  in  their  situations  from  the  frost  hy 
plenty  of  litter  or  mats;  or  they  may  he  removed 
into  pots,  and  placed  under  cover.  It  is  even 
found  that  if  the  plants  are  taken  up,  cleared  of 
their  stalks  and  fibrous  roots,  the  wounds  made 
in  doing  this  healed  by  exposure  in  a  dry  place; 
and  afterwards  the  roots  deposited  in  layers  in  a 
inass  of  sand,  and  then  placed  in  a  cellar,  or 
otherwise  excluded  from  frost,  they  will  retain 
their  vegetative  power  through  the  winter,  and 
grow  vigorously  when  replanted  in  the  open  air 
in  spring.  Or,  according  to  another  method, 
a  stock  of  rooted  cuttings  may  be  thickly  planted 
in  pots,  and  preserved  in  the  house  during  the 
winter,  and  in  spring  planted  out  separately. 

American  A  LOB*  (agave  Americana),  Natural 
family  hromeliaceas;  hexandriay  monogynioy  of 
Linnsns.  This  is  a  celebrated  and  splendid 
plant,  a  native  of  South  America.  It  is  a  suc- 
culent plants  without  stem,  the  leaves  being 
radical,  spiny,  and  toothed.  The  flower  rises 
to  several  feet  in  height,  bearing  a  number  of 
large  and  splendid  flowers.  There  is  a  variety 
with  striped  foliage,  and  occasionally  these  stripes 
are  of  diflerent  shades,  of  white,  yellow,  and 
red.  It  has  been  completely  acclimated  in  Sicily, 
Calabria,  Spain,  Portugal,  and  the  West  India 
islands,  wliere  it  grows  wild  in  abundance,  form- 
ing hedges.  It  is  also  much  used  in  France, 
Germany,  and  Britain,  grown  in  vases  to  adorn 
apartments,  or  the  conservatory.  It  was  at  one 
time  a  prevailing  idea,  that  this  plant  only 
flowered  once  in  a  hundred  years;  this  is  now 
found  to  be  a  popular  error.  In  cold  climates, 
and  with  ordinary  culture,  there  are  certainly 
long  intervab  between  the  times  of  its  inflor- 
escence; but  when  it  obtains  sufficient  heat,  and 
receives  a  culture  similar  to  that  of  the  pine 
apple,  it  is  found  to  flower  much  more  frequently. 
In  Jamaica,  the  leaves  have  been  used  as  a  sub- 
stitute for  soap.  For  this  purpose  they  are  cut 
off  and  passed  through  the  rollers  of  a  mill,  with 
their  points  foremost.  The  juice  which  flows 
out  is  conducted  into  wide  shallow  receivers, 
through  a  coarse  doth  or  strainer,  and  is  then 
exposed  to  the  sun  till  the  watery  part  is  eva- 
porated, and  the  remainder  is  reduced  to  a  thick 
consistence.  It  is  then  made  up  into  balls  with 
wood  ash  ley;  and  in  this  state  will  lather  with 
mlt  water  as  well  as  with  fresh.  A  soap  may 
also  be  prepared  by  pounding  the  leaves  in  a 
wooden  mortar,  and  then  expressing  the  juice, 
which  is  then  to  be  evaporated  to  a  proper  con- 
sistence in  the  sun,  or  by  boiling.  One  gallon 
of  juice  thus  prepared,  will  yield  about  one 
pound  of  a  soft  extract.  The  juice  in  both  these 
ways,  must  he  carefully  strained;  and  the  extract 
must  never  be  combined  with  tallow,  or  other 

•  See  PUte  XII, 


greasy  materials.  The  leaves  are  also  used  for 
scouring  pewter,  and  other  kitchen  utensils,  and 
floors.  The  inward  spongy  substance  of  the 
decayed  stalk  is  employed  as  tinder.  The  fibres 
of  the  leaves,  separated  by  bruising  and  macer- 
ating in  water,  and  afterwards  beating  them, 
may  be  spun  into  a  strong,  useful  thread.  There 
are  several  species  of  the  agave,  all  of  which 
very  closely  resemble  each  other. 

Adam*s  Needle  (yucca),*  Natural  family, 
liliacece;  hexandriay  mofiopynia,  of  LinnflBus. 
There  are  several  species  of  this  genus,  all  re- 
markable for  the  splendour  of  their  flowers;  the 
most  majestic  are  the  y,  gloriosa,  superha,  and 
augustifolia.  In  general  appearance,  the  plants 
resemble  the  aloe  tribe.  The  gloriosa,  when  in 
blossom,  presents  a  flower  stalk  from  six  to  eight 
feet  in  height,  and  covered  with  hundreds  of 
laige  white  depending  flowers,  which  blow  in 
succession,  affording  one  of  the  most  splendid 
examples  of  an  ornamental  plant  that  can  htf 
conceived.  They  are  natives  of  America,  and 
have  been  acclimated  to  this  country.  They 
grow  slowly,  however,  in  the  open  air,  and  do 
not  flower  often.  They  are,  however,  of  cas}' 
culture  in  the  conservatory,  and  are  propagated 
by  new  shoots,  which  spring  up  from  the  root. 

Gloriosa  (Superha  and  Simplex),  These 
plants  are  so  named  from  the  splendour  of  tlie 
flower.  They  belong  to  the  same  natural  family 
as  the  yucca,  and  are  natives  of  the  East  Indies. 
They  require  great  management  in  order  to 
flower  finely.  According  to  Sweet,  when  the 
stalks  and  foliage  have  decayed  in  the  autumn, 
and  left  the  tuberous  root  like  a  well  ripened 
potato  in  a  dormant  state,  the  pot  containing  it 
must  be  removed  from  the  hot-bed  to  a  dr^- 
situation,  at  some  distance  from  the  fire;  all  the 
warmth  at  this  time  necessary  being  merely 
what  is  sufficient  to  keep  the  earth  in  the  pot 
free  from  damp,  and  to  prevent  the  waterings  of 
the  house  or  other  moisture,  from  falling  on  the 
earth  in  the  pot;  it  should  be  covered  by  invert- 
ing upon  it  another  pot  of  the  same  size,  or  if 
larger,  it  will  hang  over  its  edges,  and  more 
effectually  exclude  the  wet.  If  the  roots  are 
small,  two  or  three  may  be  placed  together  in 
the  same  pot,  whilst  in  their  dormant  state;  bnt 
if  they  are  thus  shifted,  the  mould  must  be  weH 
shaken  down  in  the  pot,  in  order  to  prevent  the 
access  of  air  to  them.  The  old  mould  in  which 
they  gi*ew,  must  also  be  used;  for  fresh  earth  or 
sand,  would  stimulate  them  to  move  too  early. 
About  the  second  week  in  March  the  roots  must 
be  replanted,  putting  one  or  two,  according  to 
their  size,  into  pots  measuring  six  inches  over. 
The  best  compost  for  them  is  fresh  loam,  mixed 
with  an  equal  quantity  of  peat  mould,  of  good 
quality.    The  roots  are  to  be  covered  about  two 

♦  See  Plate  XII. 
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inches  deep;  and  care  must  be  taken  not  to  break 
them,  unless  nature  has  shown  where  it  is  prac- 
ticable to  xliyide  them  easily.  The  pots,  when 
Alledy  must  be  plunged  into  the  bark  bed,  where 
the  heat  should  be  equal  to  95^.  At  first,  water 
is  to  be  given  very  sparingly;  and  though,  as 
they  grow,  they  will  require  a  more  liberal 
supply,  yet  it  is  necessary  at  all  times  to  be  very 
moderate  in  giving  it.  The  heat  must  be  well 
kept  up,  and  as  the  roots  extend  they  must  be 
supported.  Under  such  treatment,  a  plant  has 
been  known  to  grow  ten  feet  in  the  course  of  a 
season,  with  numerous  blossoming  stems  upon 
it.  The  flowers  are  at  first  green;  and  they 
afterwards  assume  those  beautiful  yellow  tints 
for  which  they  are  so  much  celebrated.  The 
plant  is  readily  propagated  by  dividing  the 
roots, 

Stapbuas.    Natural  fiunily  ascUpiade(e;  pen- 
tandria^  digynia^  of  Linnsus.     This  fiemiily  of 


Wait-F1ovrer«d  Stap«lla. 

plants  grows  at  the  Cape  of  Good  Hope.  They 
have  diminutive,  succulent  stems,  without  leaves, 
with  proportionally  large,  curious  flowers,  whose 
odour  is  frequently  very  disagreeable.  Yet,  from 
their  singular  forms,  the  plants  make  a  curious 
variety  in  the  conservatory.  There  are  several 
genera,  and  numerous  species,  almost  all  natives 
of  Africa.  They  were  first  introduced  into  the 
gardens  at  Kew,  by  Masson,  about  the  end  of 
last  century.  Some  of  the  species  are  used  as 
articles  of  food  by  the  native  Hottentots,  and  by 
the  Dutch  settlers  at  the  Cape,  in  the  form  of  a 
pickle.  They  thrive  best  in  a  sandy  loam,  mixed 
with  old  lime  or  brick  rubbish.  H  planted  in 
a  richer  soil,  they  will  thrive  better  for  a  time, 
and  produce  larger  flowers;  but  then  they  are 
very  apt  to  rot  off,  particularly  if  watered  too 
freely.  Indeed,  they  require  very  little  mois- 
ture, except  when  they  are  in  flower,  when 
water  may  be  given  more  freely.  They  are 
readily  propagated  by  cuttings.  These  should 
be  laid  to  dry  in  the  stove  till  they  begin  to 
shrivel,  and  if  planted  in  this  state  in  pots,  they 
^vill  root  in  a  very  short  time.  If  planted  im- 
mediately on  separation  from  the  stem,  and 
when  full  of  juice,  they  are  very  apt  to  rot. 


Marvel  of  Peru  (nUrahilis  dkhotoma,  and 
JalapaJ,  I^HtxmlfandijnycUiginete;  petUandriaj 
manogyniOf  of  Linnirns.  This  is  one  of  the 
most  fragrant  of  flowers,  and  has  the  singular 
property  of  expanding  during  the  night.  On 
these  accounts  it  has  received  its  names;  having 
been  first  called  by  Clusius  admirabilis,  and  by 
Van  B^yyen^  nyctoffOy  or  night-blowing.  M,  Oek- 
otoma  is  called  the  four  o'clock  flowo*  in  the 
West  Indies,  firom  the  flowers  opening  regukriy 
at  that  time  of  the  afternoon.  The  common 
marvel,  (m.  jalapaJ^  of  which  tliere  are  several 
varieties,  will  grow  in  this  country  in  warm 
sheltered  borders,  and  forms  a  very  pleasing  and 
ornamental  flower.  In  order  to  have  it  in  per- 
fection, it  should  be  sown  in  pots  in  the  green- 
house, and  then  planted  out  into  a  sunny  shel- 
tered border.  The  roots  are  large  and  tuberoua, 
and  if  taken  up  and  treated  in  a  similar  way  as 
directed  for  dahlias,  and  planted  out  in  summer, 
they  will  flower  perennially.  These  roots,  when 
wadied  and  dried,  are  reduced  into  powder,fdnn- 
ing  a  substance  mmilarto  jalap,  and  posseseing 
similar  purgative  properties. 

The  Rafflbsia  Arnoldi.  This  flower,  of 
which  a  figure  is  given  at  page  170,  is  one  of  the 
most  extraordinary  productions  of  the  vegetable 
kingdom.  It  is  a  parasitic  plant,  a  native  of  the 
island  of  Sumatra,  and  was  discovered  there  in 
the  year  1818,  by  the  late  Dr  Arnold.  He  found 
it  in  a  jungle  or  thicket,  growing  dose  to  the 
ground,  underneath  the  bushes,  and  attached  to 
the  roots  of  a  species  of  cu$as.  The  plant  con- 
sists of  a  flower  only,  having  neither  leaves, 
branches,  or  roots.  This  flower  however,  is  of 
gigantic  size,  measuring  a  yard  across.  The 
petals,  which  are  roundish,  were  twelve  inches 
from  the  base  to  the  mai^gins,  and  at  their  inser- 
tions about  a  foot  separate  from  each  other. 

These  petals  are  from  aquarter  to  three-fourths 
of  an  inch  thick,  and  the  nectarium  was  calcu- 
lated to  be  of  such  a  capacity  as  to  hold  twdve 
pints.  It  appears  to  take  its  origin  in  some 
crack  or  hollow  of  the  stem,  and  soon  shows 
itself  in  the  form  of  a  round  knob,  which  when 
cut  through  exhibits  the  in£uit  flower  enveloped 
in  numerous  bracteal  sheaths,  which  suocessiviely 
open  and  wither  away  as  the  flower  enlarges. 
A  singular  change  takes  place  in  the  vessels  of 
the  root,  or  stem  of  the  tree  on  which  it  grows, 
their  ramifications  are  multiplied,  and  they  take 
a  direction  so  as  to  unite  with,  and  accommodate 
themselves  to  the  base  of  the  parasite,  to  which 
they  convey  nourishment.  The  general  appear- 
ance of  the  flower  resembles  the  stapelias,  and 
like  them  its  smell  is  foetid.  It  is  dioecious  and 
supposed  by  Brown  to  belong  to  the  natural 
order  cuartMB,  There  have  since  been  disco- 
vered other  species  of  much  smaller  dimensions. 
Venus  Fly  Trap.  Dionca  musdpula:  deeatt^ 
dria,  mcnogynia^  of  Linncus.    This  is  a  plant 
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more  cariouB  than  beaatiful,  a  native  of  Carolina. 
The  root  is  scaly,  nearly  resembling  a  bulb,  and 
not  prolific  in  fibres.  The  leaves  have  the  petiole 
winged,  like  the  orange;  and  the  extreme  part, 
which  may  be  called  the  proper  leaf,  is  formed 
into  two  halves,  which  move  on  a  central  hinge. 


Venus  FIf  Trap. 

and  fold  up  and  contract  on  the  slightest  contact 
with  any  substance.  The  edges  are  beset  with 
spines,  and  the  surface  is  covered  with  a  glutinous 
mucilage.  The  flowers  grow  in  a  corymb, 
resembling  an  umbel.  When  flies  alight  on  the 
extremities  of  the  leaves,  the  contact  of  their 
feet  produces  sufficient  irritation  to  make  the 
two  halves  contract  suddenly  and  firmly,  by 
which  the  fly  is  crushed  and  pressed  to  the 
glutinous  sides,  to  which  it  is  fixed  until  it  dies. 
Linncus  affirms,  that  when  the  entrapped  insect 
ceases  to  struggle,  and  is  quiet,  the  leaf  opens 
and  permits  it  to  escape;  while  Ellis,  on  the 
other  hand,  says,  that  the  lobes  never  open 
again  so  long  as  the  animal  continues  there.  He 
thinks  it  probable  that  a  sweet  liquor  discharged 
by  the  red  glands,  tempts  the  insect  to  its  de- 
struction; and  adds,  that  if  a  straw  or  pin  be 
introduccKl  between  the  lobes,  they  will  grasp  it 
as  fast  as  if  it  were  an  insect. 

This  plant  is  rather  difficult  to  raise.  Accord- 
ing to  Sweet,  it  thrives  best  in  a  pot  of  sphag- 
num, with  a  little  mould  at  the  bottom  of  the 
pot,  and  placed  in  a  pan  of  water.  In  all  cases, 
it  is  necessary  that  the  plants  be  supplied  with 
fresh  cool  air. 

Water  Lilt.  Nymphea;  polyandria,fn<moffyniaf 
of  Unneus.  This  genus  contains  several  beau- 
tifol  species,  which  are  aquatic  plants,  growing 
in  ponds  and  slow  running  streams.  The  com- 
mon water  lily  fn.  alba)y  has  broad  showy 
leaves,  which  float  on  the  surface  of  the  water; 
and  a  large  white  flower,  with  numerous  petals, 
80  as  almost  to  appear  double.  It  rises  out  of 
the  water  and  expands  about  seven  o'clock  in 
the  morning,  and  closes  again  about  four  in 
the  afternoon,  reposing  on  the  surface  till  it 


again  expands  in  the  morning.  The  roots  have 
an  astringent,  bitter  taste,  and  are  used  in  the 
highlands  of  Scotland  and  Ireland  to  dye  cloth 
a  dark  brown  or  purple. 

The  lohu  resembles  the  common  water  lily, 
only  the  leaves  are  toothed  at  the  edges.  It  is  a 
native  of  the  hottest  parts  of  India,  Africa,  and 
America;  and  is  abundant  in  the  ponds  and  rivers 
of  Jamaica.  The  banks  of  the  Nile  are  famous 
for  this  plant,  which  grows  during  the  time 
the  country  is  under  the  annual  floods  of  the 
river. 

The  Common  YdUno  Nuphar  (n,  luteaj,  is 
another  aquatic  plant,  which  has  a  very  beauti- 
ful appearance  in  artificial  ponds. 

All  these  plants  are  easily  reared  either  in 
ponds  or  in  pots  of  water,  virith  a  few  inches  of 
soil  in  the  bottom.  They  are  propagated  by 
dividing  the  roots,  and  by  offsets  from  the  bul- 
bous species. 

Thb  Sacred  Bban  of  India  is  supposed  to  be 
the  nelumbium  spedosumy  a  large  petalled  and 
splendid  aquatic  plant.*  It  is  a  native  of  both 
the  East  and  West  Indies,  China,  Japan,  and 
Persia,  and  Asiatic  Russia.  According  to  Thum- 
berg,  it  is  esteemed  a  sacred  plant  in  Japan,  and 
pleasing  to  their  deities ;  the  images  of  their 
idols  being  often  represented  as  sitting  on  its 
large  leaves.  The  long  stalks  are  used  by  the 
natives  as  an  article  of  diet.  Loureiro  mentions 
that  it  abounds  in  muddy  roarslies  in  India  and 
China,  and  is  cultivated  in  large  handsome  pots 
in  the  gardens  and  houses  of  the  mandarins ; 
that  there  is  a  variety  vnth  the  flower  of  a  pure 
white,  and  another  with  a  very  beautiful  lux- 
uriant flower,  having  about  one  hundred  large 
petals,  white  or  rose-coloured.  Both  root  and 
seeds  are  esculent,  sapid,  and  wholesome.  The. 
Chinese  call  it  lien-whay  and  the  seeds  and  slices 
of  the  hairy  root,  with  the  kernels  of  apri- 
cots and  walnuts,  and  alternate  layers  of  ice,  were 
frequently  presented  to  the  British  Ambassador 
and  hb  suite  at  breakfasts  given  by  some  of  the 
principal  mandarins.  The  Chinese  have  always 
held  this  plant  in  such  high  value,  that  at 
length  they  regarded  it  as  sacred.  That  charac- 
ter, however,  has  not  limited  it  to  merely  orna- 
mental purposes,  for  the  roots  are  not  only 
served  up  in  summer  with  ice,  but  they  are  also 
laid  up  in  salt  and  vinegar  for  the  winter.  The 
seeds  are  somewhat  of  the  size  and  form  ot  -an 
acorn,  and  of  a  taste  more  delicate  than  that^of 
almonds.  The  ponds  are  generally  covered  with 
it,  and  exhibit  a  very  beautiful  appearance  when 
it  is  in  flower ;  and  the  flowers  are  no  less  fra- 
grant than  handsome.  Sir  George  Staunton 
remarks,  that  the  leaf,  besides  its  common  uses, 
has,  from  its  structure,  growing  entirely  round 
the  stalk,  the  advantage  of  defending  the  flower 

•  Shortly  alluded  to,  p.  270. 
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and  fruit  arbing  from  its  centre  from  contact 
with  the  water  which  might  injure  them.  He 
also  remarks,  that  the  stem  never  fsdla  to  ascend 
in  the  water  from  whatever  depth,  unless  in  case 
of  a  sudden  inundation,  until  it  attains  the  sur- 
face, where  its  leaf  expands,  rests,  and  swims 
upon  it,  and  sometimes  rises  above  it.  This 
plant  bears  the  rigorous  cold  of  the  Pekln  win- 
ter, though  it  is  reared  with  diflftculty  in  Euro- 
pean stoves.  It  often  grows  spontaneously  in 
China,  and  is  propagated  in  the  open  air  with 
ease,  both  from  seed,  and  by  the  root.  The 
Chinese  have  many  varieties  of  it.  It  is  said 
tliat  from  the  root  of  this  plant  the  ancient 
Egyptians  prepared  their  colocamOy  but  the  nel- 
umbo  is  no  longer  found  in  that  country,  from 
which  some  naturalists  infer  that  it  never  was 
indigenous  there,  but  cultivated  by  the  inhabi- 
tants with  extreme  care.  The  ancient  Romans 
made  repeated  efforts  to  raise  it  among  them 
irom  seeds  brought  out  of  Egypt ;  and  the 
modem  attempts  to  cultivate  it  in  Europe, 
though  with  the  assistance  of  artificial  heat,  sel- 
dom have  succeeded.  In  this  country  it  is  gene- 
rally grown  in  lai^e  tub^  with  a  few  inches 
depth  of  water  over  the  surface  of  the  mould. 


CHAP.  LIV. 

ORNAMENTAL  SHRUBS,  HEATHS,  &C. 

The  varieties  of  shrubs  and  small  trees  suited 
as  ornaments  for  the  garden,  either  from  the 
beauty  of  the  foliage,  or  the  size  and  splendour 
of  the  flowers,  are  nearly  as  numerous  as  those 
of  herbaceous  plants.  We  proceed  to  describe 
some  of  the  most  remarkable  of  these. 

The  Rose.  We  have  already  alluded  to  the 
rose  as  a  medicinal  plant,  (p.  536),  and  are  now 
to  consider  the  several  species  and  varieties,  as 
the  most  agreeable  ornaments  of  tlie  flower 
garden.  From  the  earliest  times  the  rose  has 
been  celebrated  as  the  chief  of  flowers,  and  has 
been  familiar  among  all  the  civilized  nations  of 
Europe  and  Asia.  It  is  to  be  seen  in  all  its 
varieties,  from  the  cottage  garden  up  to  the  pre- 
cincts of  the  palace.  The  name  is  derived  from 
the  Latin  word  signifying  red.  There  are  various 
species,  although  botanists  are  not  agreed  as  to 
their  number.  Some  have,  however,  supposed 
all  the  European  species  to  have  originated  from 
one  source,  while  others  divide  them  into  numer- 
ous species  and  varieties.  Lindley  enumerates 
not  less  than  one  hundred  species  and  varieties; 
and  Miss  Lawrence  has  published  ninety  plates 
of  roses,  figured  from  natural  specimens.  Several 
splendid  works  have  also  been  published  in 
France  and  Italy  descriptive  of  this  genus. 
Lists  of  from  three  to  five  hundred  sorts  are  to 
be  found  in  some  of  these  works;  indeed,  new 


varieties  are  raised  both  in  France  and  BritaiD 
every  year.  The  usual  colours  are  scarlet,  pink, 
variegated,  white,  purple,  and  yellow. 

The  most  common  species  are  the  Chinese,  or 
monthly  rose,  the  cinnamon,  the  damask,  the 
evei^reen,  or  Ayrshire  rose,  the  blush,  the 
white,  the  moss,  the  dog  rose,  and  the  oommon 
cabbage  rose.  The  earliest  flowering  rose  is  the 
monthly,  which  in  mild  seasons,  and  under  the 
shelter  of  a  wall,  will  sometimes  flower  in  the 
beginning  of  April;  the  next  is  the  cinnamon, 
which  flowers  in  May;  the  damask  in  the  end 
of  May  or  first  of  June;  the  blush,  York  and 
Lancaster,  Provence  and  Dutch  hundred-leaved, 
in  June,  July,  and  August.  The  Vii^ia  and 
musk  roses  are  the  latest  European  sorts;  they 
flower  in  September,  and  in  shaded  situations, 
will  sometimes  continue  in  bloom  till  the  middle 
of  October.  But  the  earliest  rose  is  also  the 
latest,  and  generally  continues  flowering  till 
interrupted  by  frost. 

The  rose  may  be  propagated  by  seed,  by  layers, 
or  cuttings,  and  by  budding.  Most  of  the  spe- 
cies, in  their  state  of  nature,  are  found  growing 
on  a  sandy,  and  rather  poor  soil,  except  those 
which  are  natives  of  woods,  where  the  soil  is 
richer,  and  more  moist.  But  for  cultivated 
roses,  especially  the  double  flowering  kinds,  a 
rich  loamy  soil  inclining  to  clay  is  the  b^t. 
They  also  require  to  be  liberally  supplied  with 
water.  All  the  varieties  of  the  cultivated  rose 
are  double  or  semi-double,  that  is,  their  organs 
of  fructification  are  converted  into  additional 
petals,  or  the  petals  are  otherwise  greatly  mul- 
tiplied. The  vicinity  of  large  towns,  where  the 
;ur  is  confined  and  vitiated,  is  very  inimical  to 
the  rose;  indeed,  no  species  will  thrive  in  such 
situations. 

In  raising  from  seed,  the  hips  are  to  be  gathered 
in  October  or  November,  when  they  are  ripe. 
These  may  be  preserved  whole  during  the  ^villter 
in  a  dry  situation;  or  the  seeds  may  be  rubbed 
out  immediately  on  gathering  the  hips.  The 
seeds  require  to  remain  one  year  in  the  soil  before 
they  vegetate;  so  that  if  they  are  sown  in  Feb- 
ruary or  March,  they  will  come  up  in  the  fol- 
lowing spring.  The  seed  should  be  put  into  a 
soft  moist  soil,  composed  of  equal  parts  of  sand 
and  vegetable  mould,  in  a  shady  situation,  and 
covered  with  about  half  an  inch  of  soil.  They 
should  afterwards  receive  a  regular  supply  of  water 
till  the  plants  have  come  up,  and  attained  a  few 
inches  in  height.  Early  in  the  second  spring 
they  may  be  transplanted  in  rows,  a  foot  apart " 
every  way;  and  a  year  afterwards,  again  trans- 
planted to  a  greater  distance*  asunder.  Hence 
they  may  remain  till  they  flower,  which  varies 
in  different  sorts  from  the  third  to  the  fifth 
year;  but  most  commonly  dui*ing  the  fourth 
summer. 

To  increase  the  chance  of  new  varieties,  varioua 
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species  should  be  congregated  together,  so  that 
the  seed-beaiing  plants  may  have  a  chance  of 
crossing  with  different  sorts.  Or  the  method  of 
Mr  Knight,  employed  in  other  flowers,  might  be 
practised;  that  of  extracting  the  stamens  fix)m 
the  flower,  and  dusting  the  stigma  with  pollen 
from  the  anthers  of  other  plants. 

The  common  mode  of  pix)pagating  by  layers, 
is  to  lay  down  the  young  shoots  of  the  preceding 
summer  late  in  autumn,  or  early  in  the  succeed- 
ing spring,  when  rooted  plants  will  be  formed 
by  the  next  autumn.  It  is  found,  however, 
that  if  the  same  shoots  are  laid  down  when  the 
plant  is  heginning  to  flower  in  July,  they  will, 
with  a  few  exceptions,  produce  roots,  and  be  fit 
to  remove  the  same  autumn,  by  which  a  whole 
year  is  gained.  It  is  even  found  that  the  tip 
of  the  fixed  layer  itself  may,  in  some  kinds  of 
rose,  be  again  layed;  and  this  secondaiy  layer 
will  have  roots  formed  to  it  in  the  same  season. 
Such  sorts  as  do  not  root  in  one  year,  as  the 
moss  roj^e,  and  some  others,  must  be  left  on  the 
stools  till  the  second  autumn.  But  layers  made 
when  the  shoots  are  in  a  growing  state,  and  fur^ 
nished  with  healthy  leaves,  root  much  more  freely 
than  shoots  with  ripe  wood.  After  the  plants 
are  removed  from  the  stools,  they  are  planted  in 
nursery  rows;  and  in  a  year,  the  blossom  buds 
having  been  carefully  pinched  off  from  the  first 
laying  down,  they  will  be  fit  for  removal  to  their 
final  destination.  The  stools  are  then  to  be 
pruned,  and  the  soil  dug  and  manured.  An 
improved  method  of  laying  roses  is  suggested 
in  the  Gardener's  Magazine.  A  slit  is  to  be 
made  with  a  knife  up  the  centre  of  the  inlaid 
portion  of  the  wood  of  the  layer,  and  a  small 
piece  of  stone  or  wood  is  introduced  to  keep  the 
slit  open.  In  this  way  the  rooting  is  gi'eatly 
facilitated. 

Many  of  tlie  common  kinds  of  roses  may  be 
rapidly  multiplied  by  cutting  off  the  suckers 
which  spring  from  ihe  roots,  and  planting  them 
out  at  once:  or  cuttings  of  the  young  wood  may 
be  taken  and  put  into  the  ground;  and  in  some 
species,  as  the  Indian  and  China  roses,  they  will 
strike  fireely. 

Budding  is  resorted  to  chiefly  for  the  larer 
sorts,  and  such  as  are  of  difficult  propagation  by 
layers;  for  it  is  found  that  plants  so  procured, 
even  though  on  liardy  enough  stocks,  are  less 
durable  than  those  raised  otherwise.  This  pro- 
cess has  of  late  become  very  common  in  the  for- 
mation of  standard  stems,  with  varieties  of  roses 
growing  from  them.  This  is  a  modem  inven- 
tion, supposed  to  have  originated  in  Holland, 
from  thence  copied  in  Paris;  and  about  the  begin- 
ning of  the  last  century  adopted  in  Britain. 
These  may  be  rendered  highly  ornamental  to 
parterres  and  borders.  The  stocks  are  formed 
of  the  tree  rose,  the  dog  rose,  or  any  other 
strong  and  tall-stemmed  species.    These  stocks 


may  be  from  three  to  seven  feet  from  the  ground. 
One  remarkable  stock  in  the  Paris  garden  is 
fifteen  feet  high;  and  there  are  others  of  similar 
dimensionsat  Malmaison,and  the  grand  Trianon.* 
The  stock  is  procured  from  a  wood  or  copse,  and 
may  be  budded  the  same  season  in  which  it  is 
transplanted,  or  in  the  following  spring  or  sum- 
mer. 

Generally,  two  buds  are  inserted  on  the 
opposite  sides  of  the  stock;  but  sometimes  three, 
four,  or  a  dozen,  in  alternate  positions,  on  the 
upper  six  or  twelve  inches  of  the  stem.  Every 
stock  is  supported  by  a  rod,  which  should  reach 
a  foot  or  eighteen  inches  higher  than  the  situa- 
tion of  the  bud;  to  this  rod  the  stock  is  tied, 
and  afterwards  the  shoots  from  the  inserted  bud, 
which  would  othen^nse  be  liable  to  be  injured 
by  high  winds.  The  buds  inserted  may  be  of 
all  the  different  varieties;  they  will  grow  out 
fi-eely,  and  flower,  and  thus  afford  a  rare  and 
intei-esting  assemblage. 

The  Parisian  gardener  having  the  advantage 
of  finer  stocks,  and  a  better  climate  than  can  be 
obtained  in  England,  produces  superior  and 
cheaper  plants,  which  are  exported  along  with 
other  roses  in  great  profusion  into  this  country. 

In  rosaries,  the  usual  practice  is  to  introduce 
but  one  plant  of  each  sort;  and  tlie  varieties 
nearest  akin  to  each  other  are  grouped  together, 
by  which  their  distinctions  are  made  more  con- 
spicuous. Sometimes  compartments  are  formed 
of  particular  species,  as  the  Scotch,  Chinese, 
yellow  rose,  or  others,  which  has  a  pleasing 
effect.  An  elevated  rock  work  in  the  centre, 
bound  with  creeping  roses,  also  forms  a  pleasing 
variety;  or,  hedges  of  roses  may  be  formed  witli 
standard  roses,  interspersed  at  regular  distances. 

To  produce  vigorous  and  beautiful  flowers, 
some  attention  is  necessary  in  the  treatment  of 
roses.  The  old  wood  should  be  annually  pruned 
off,  and  the  young  shoots  thinned  and  shortened, 
according  to  their  strength,  or  according  as 
number  or  magnitude  of  flowers  is  wanted. 
Those  plants  which  throw  up  numerous  suckers, 
require  to  be  taken  up  every  three  or  four  years, 
the  roots  reduced,  and  the  ofispring  planted  for 
new  plants;  at  the  same  time,  that  part  of  the 
old  soil  about  the  roots  is  replaced  with  fresh 
mould.  When  pruning  is  performed  in  early 
spring  or  winter,  the  points  of  the  shoots  of  the 
more  delicate  sorts  are  apt  to  die.  Thb  process 
then,  should  be  practised  on  such  sorts  in  the 
month  of  June.  The  most  usual  time  of  prun- 
ing and  dressing,  is  immediately  after  the  blow 
is  over.  When  very  large  roses  are  wanted,  all 
the  buds  but  that  on  the  extreme  point  of  each 
shoot,  should  be  pinched  off  as  soon  as  they 
make  their  appearance;  while  at  same  time  a 
liberal  supply  of  water  b  given. 

•  Loudon. 
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The  rose  is  peculiarly  liable  to  the  attacks  of 
the  plant  louse  ('aphis  roscejy  a  small  green 
insect,  which  burrows  in  the  leaves,  and  extracts 
the  juices  of  the  plant.  Sometimes  these  exist 
in  such  myriads,  as  to  completely  destroy  the 
leaves.  They  commence  with  the  first  buds  in 
February,  and  many  generations  are  succes- 
sirely  propagated  during  the  season.  They  are 
very  difficult  to  eradicate.  Hand  picking  early 
in  spring,  and  washing  the  plants  with  lime 
water  and  tobacco  juice,  are  recommended. 
Another  insect,  the  tynips  roscSy  attacks  the  bark 
of  many  roses,  especially  the  sweet  brier  and 
Scotch  rose.  These  insects,  by  burrowing  in 
the  bark,  cause  excrescences,  or  rose  galls, 
similar  to  those  found  on  the  oak.  These  were 
formerly  employed  in  medicine,  under  the  name 
of  bedeguar. 

All  roses  are  not  odorous.  The  most  fragrant 
are  the  common  cabbage  rose,  the  white  rose, 
and  musk  rose.  The  mode  of  extracting  the 
oil  or  attar  of  roses,  has  already  been  mentioned, 
(p.  687).  The  sweet  brier  rose  is  remarkable 
for  the  agreeable  fragrance  of  its  leaves,  which 
becomes  very  perceptible  after  a  shower. 

Thb  Mtbtlb  (myrtut).  Natural  family 
myrtacea;  icotandria^  monogynta^  of  Linnsus. 
This  is  a  plant  celebrated  and  esteemed  since  the 
time  of  the  ancient  Greeks,  who  called  it  murtos^ 
from  the  perfume  of  its  leaves.  The  common 
myrtle  (m,  commtmisjy  is  a  native  of  the  South 
of  Europe,  and  has  been  a  popular  shrub  in 
English  gardens  from  a  remote  period;  for  even 
before  the  invention  of  green-houses,  it  appears 
to  have  been  preserved  throughout  our  winters 
by  covering  it  up,  or  removing  it  within  the 
shelter  of  a  house.  It  is  an  elegant  evergreen 
shrub,  with  handsome,  deep  green,  shining  leaves, 
which,  on  being  pressed  by  the  fingers,  emit  an 
aromatic  odour.  The  flower  is  white,  small,  and 
handsome.  The  ancients  dedicated  the  myrtle 
to  Venus,  either  on  account  of  its  elegance  and 
fragrance,  or  that  it  grew  in  situations  near  the 
sea,  the  birth  place  of  that  goddess.  The  blood- 
less victors  at  the  Olympic  games  were  crowned 
with  wreathes  of  myrtle;  and  it  was  the  symbol 
of  authority  for  magistrates  at  Athens.  Both 
the  branches  and  berries  were  infused  in  wine; 
and  the  latter  were  employed  in  the  cookery  of 
the  ancients.  It  was  also  a  medicinal  plant, 
although  disused  in  modem  practice. 

There  are  several  varieties  of  the  common 
myrtle;  as,  the  broad-leaved,  box-leaved,  Italian, 
Portugal,  orange-leaved,  rosemary-leaved. 

It  is  of  easy  culture  in  the  green-house,  or 
even  in  common  apartments,  and  is  readily  pro- 
pagated by  slips.  In  warm  sheltered  borders, 
it  will  also  thrive  in  the  open  air,  but  requires 
protection  in  severe  winters. 

There  are  several  other  species,  natives  of  the 
West  Indies  and  China. 


The  Sumach-leaved  (m,  coriaceaj,  a  native  of 
Hispaniola,  and  sometimes  called  the  wild  cin- 
namon, is  a  very  elegant  tree,  with  a  handsome 
ash-coloured  straight  trunk,  and  pyramidal 
head.  It  is  of  slow  growth  and  flowers  late, 
twice  a  year.  The  bark  has  an  aromatic  quality, 
and  in  old  trees  it  becomes  white,  and  separating 
from  the  trunk  hangs  down  in  shreds.  The  tim- 
ber is  of  a  red  colour,  very  hard  and  fit  for  mill- 
work.  The  berries,  which  are  about  the  size  of 
peas,  and  possessed  of  a  very  agreeable  aromatic 
taste  and  odour,  are  used  for  culinary  purposes. 

Jasmine.  Natural  hjsulyjasminecB;  diandrioy 
ffumoffynia,  of  Linnsus.  This  is  a  genus  of  pretty 
shrubs,  famous  for  the  odour  of  the  flower.  Sev- 
eral species  are  natives  of  India,  one  or  two  of 
the  south  of  Europe.  The  common  jasmine 
lias  been  frx)m  remotest  times  a  great  fevoxuite 
in  gardens,  the  modest  white  starlike  flower 
contrasting  well  with  the  deep  green  of  the  stem 
and  leaves.  The  flowers  are  highly  odorous,  and 
yield  by  distillation  an  essential  oU,  having  the 
same  odour.  It  is  not  known  from  what  country 
it  originally  came,  but  according  to  Grerarde,  as 
far  back  as  1597  it  was  in  conunon  use  as  a 
wall-shrub,  and  for  covering  arbours. 

The  Single  Arabian  (j,  sambac),  is  highly 
prized  in  India,  where  it  is  a  native,  for  the 
exquisite  fragrance  of  the  flowers.  It  grew  in 
Hampton  Court  gardens  towards  the  end  of  the 
seventeenth  century,  but  was  lost  there,  and 
was  known  in  Europe  only  in  the  garden  of  the 
Grand  Duke  of  Tuscany,  at  Pisa,  where,  accord- 
ing to  Evelyn,  the  plant  was  placed  under  guard 
that  no  cuttings  might  be  purloined.  In  1790, 
a  plant  was  sent  to  Miller,  and  it  is  now  a  com- 
mon greenhouse  shrub  in  this  country.  The 
Italian  jasmine  b  also  very  odoriferous,  and 
plants  of  it  are  obtained  from  (jrenoa  along  with 
orange  trees.  The  Hairy  Indian  {j.  kirsuhmjy 
attains  the  height  of  a  tall  tree,  whose  sweet- 
smelling  flowers  open  during  the  night  and  &de 
at  sunrise.  All  the  specicis  are  easily  reared  and 
propagated  fix)m  cuttings,  which  root  readily 
under  a  hand-glass.  The  best  soil  is  a  light 
loam  with  an  admixture  of  peat. 

Pbivet  (ligutirum).  Natural  family  oUina; 
diandria^  moncffynia,  of  Linneus.  This  is  a 
well  known  garden  hedge  plant,  for  which  pur- 
pose it  is  well  suited  fix>m  its  pliancy  under  the 
shears.  In  its  cultivated  state  it  becomes  an 
evergreen,  although  when  found  growing  wild 
in  woods  and  hedges,  it  is  generally  deciduous. 
Like  most  plants  which  have  been  long  culti- 
vated, it  varies  in  the  form  of  its  leaves,  flowers, 
and  fruit.  The  berries  remain  on  the  branches 
during  winter,  forming  elegant  purple  dusters, 
and  are  not  eaten  by  birds  generally,  unless  in 
very  severe  winters  when  nothing  else  can  be 
procured.  The  privet  is  a  very  hardy  plant,  and 
will  thrive  in  almost  any  soil  or  situation — in 
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the  smoke  of  citieSy  in  the  shade,  or  under  the 
drip  of  trees ;  although  in  order  tliat  it  may  pro- 
duce good  flowers,  it  requires  an  open  situation. 
It  is  browsed  on  by  cows,  sheep,  and  goats,  but 
horses  refuse  to  eat  it.  In  the  varieties,  the 
leaves  sometimes  grow  by  threes,  and  are 
enlarged  at  the  base,  and  variegated.  Sometimes 
there  are  three  or  four  stamens  instead  of  the 
natural  number,  which  is  two.  The  colour  of 
the  berries  also  varies  from  purple  or  black  to 
white  and  yellow.  A  rose-coloured  dye  is  pre- 
pared from  the  berries,  which  with  alum  imparts 
to  wool  or  silk  a  durable  green.  Two  species  of 
moths,  the  privet  hawkmoth  (sphinx  ligustriy) 
and  the  phcUcena  syringariay  feed  on  it  in  their 
larva  state,  and  it  is  said  that  the  common  bib- 
tering  fly  also  frequents  this  shrub.  The  Chinese 
privet  or  wax-tree  produces  from  its  berries  a 
kind  of  vegetable  wax,  somewhat  resembling 
that  from  the  myrica  ceri/era, 

Thb  Berbkrrt.  Berberis  vulgaris  ;  Hexan- 
drioy  monogynia.  This  is  also  a  common  and 
useful  shrub,  and  when  covered  with  blossom  in 
spring  or  friiit  in  autumn,  forms  no  mean  orna- 
ment to  the  garden  or  lawn.  The  leaves  are 
ovate,  of  a  light  yellow,  or  bluish  green,  and 
when  chewed  afford  a  pleasing  acid  taste.  The 
odour  of  the  flowers  is  too  strong  when  near,  but 
pleasant  at  a  little  distance.  The  berries  are  in 
one  variety  purple,  in  another  white.  They  are 
powerfully  acid,  and  are  employed  either  as  a 
pickle  for  garnishing  dishes,  or  boiled  with  sugar 
form  a  pleasant  jelly,  which  is  used  as  a  sweet- 
meat, or  occasionally  in  medicine,  as  a  cooling 
astringent  in  febrile  diseases.  The  roots  and  bark 
are  employed  as  a  dye,  and  impart  a  yellow 
colour  to  linen  or  leather.  Sheep,  goats,  and 
cattle,  feed  on  its  leaves,  and  insects  of  various 
kinds  frequent  the  flowers.  One  of  these,  the 
(Bcidium  berberidiSy  its  particular  inhabitant,  is 
supposed  by  some  to  carry  from  this  flower  a 
peculiar  dust,  which  falling  on  growing  com 
gives  rise  to  rust.  This  has  been,  however, 
doubted  by  others,  and  the  rust  assigned  to 
the  growth  of  a  minute  fungus.  Linnsus  and 
Smith  have  remarked,  that  the  anthers  of  the 
berberry  are  so  sensitive  as  to  explode  when 
touched  by  the  feet  of  the  common  bee,  by  which 
the  pollen  is  scattered  on  the  stigma.  There  are 
several  other  species  besides  the  common  ber- 
berry, all  of  which  are  very  ornamental  shrubs, 
such  as  the  clustered,  the  Nepal,  the  holly- 
leaved. 

Clematis,  or  Virgin's  Bower,  Natural  family, 
ranunculaeecB ;  polyandrioy  polygynia^  of  Lin- 
nsus.  This  is  a  very  useful  and  ornamental 
genus  of  climbing  shrubs,  of  rapid  growth,  free 
flowerers,  and  some  of  them  highly  odoriferous. 
The  £Eivourite  species  are  the  large  flowered 
florida^  the  purple  viticclla^  the  round  leaved 
Jiammula,  and  the  American  verttcUIaris,    They 


are  all  hardy  plants,  and  will  grow  freely  in  any 
common  soil,  and  are  readily  increased  by  layers 
or  young  cuttings,  which  if  planted  under  a 
common  hand  glass  will  root  freel}'.  They  may 
also  be  raised  from  seed,  which  is  produced  and 
ripened  in  great  abundance.  These  should  be 
sown  in  wide-mouthed  pots,  placed  in  a  shady 
situation,  and  after  the  plants  have  come  up,  they 
are  to  be  planted  out  into  the  places  where  they 
are  required  to  grow. 

Passion  Flower.  Passifiora;  monaddphiay 
perUandria,  of  Linnsus.  This  genus  has  obtained 
its  name  from  a  fanciful  idea,  that  the  appen- 
dages of  the  flower  represent  the  passion  of  Jesus 
Christ. 

They  are  all  climbing  plants,  partly  herbaceous, 
and  partly  shrubby;  natives  of  South  America, 
the  West  India  islands,  and  China.  There  are 
many  species;  some  are  odoriferous,  and  othei-s 
bear  fruits,  which  are  edible,  though  not  of  very 
rich  flavour.  The  leaves  are  of  various  forms, 
ovate,  round,  elliptical,  lobed,  sub-cordate;  some 
are  entire,  and  others  serrated  at  the  mai^ins. 
The  flowers  are  very  beautiful,  varying  from  red, 
to  white,  blue,  and  purple. 

The  Common  Passion  Flower  (p.  eeruleajy  is 
the  tallest  and  most  woody  of  this  family.  The 
stem  attaining  almost  the  thickness  of  a  man's 
arm,  from  which  shoots  will  spring  out  to  the 
length  of  fifteen  feet  in  one  season.  The  leaves 
are  palmate,  and  five  lobed,  with  smooth  edges, 
and  have  a  very  elegant  appearance.  The  flowers 
are  blue  outside,  and  purple  and  white  within. 
They  have  a  faint  odour,  and  are  very  evanes- 
cent^ continuing  but  for  a  day.  The  fruit  is 
egg-shaped,  and  encloses  a  sweetish,  disagreeable 


Passion  Flower. 

pulp,  in  the  centre  of  which  are  the  seeds,  which 
are  black  coloured. 

Several  of  the  varieties  of  this  species  are  very 
beautiful,  as  Milne's  hybrid,  Cp.  cerulea  raeem- 
osa);  the  narrow-leaved  fangustifoliaj,  and  the 
4  o 
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Chinese.  These  arc  all  hardy  green-house  plants, 
and  thrive  well  in  a  mixture  of  loam  and  light 
rich  earth,  or  peat;  and  may  be  propagated  by 
seeds,  or  very  young  cuttings,  put  into  close 
moist  earth. 

The  Sweet  Calabask,  (p,  maUfortnis),  a  native 
of  the  West  Indies;  produces  lai^  flowers,  of  a 
red,  white,  and  blue  colour,  but  of  short  dura- 
tion. The  fruit  is  round,  the  size  of  a  large 
apple,  with  a  sweetish  pulp,  in  which  are  lodged 
many  oblong,  black  seeds.  This  fruit  is  used  as 
a  dessert. 

The  Granadilla  Vine  (p.  quadrangvlaris)^ 
has  a  square  stalk,  and  leaves  five  to  six  inches 
in  length.  The  flowers  are  red  within,  and 
white  outside.  They  are  odoriferous,  and  gen- 
erally the  plant  is  covered  with  firuit  and  flowers 
at  the  same  time.  The  fruit  is  very  large,  being 
an  oblong,  of  about  six  inches  in  diameter  from 
the  stalk  to  the  eye,  and  fifteen  inches  in  cir- 
cumference. Externally,  it  is  greenish  yellow; 
when  ripe,  soft  and  leathery  to  the  touch,  and 
quite  smooth.  The  rind  is  very  thick,  the  pulp 
is  of  a  purple  colour,  and  is  eaten  with  wine  and 
sugar.  It  has  a  sweet,  slightly  acid  flavour,  and 
is  very  grateful  to  the  taste. 

All  these  species  will  fruit  in  large  pots,  in 
hot-houses  in  this  country.  The  roots  are  planted 
in  a  compost  of  very  old  tan  and  rich  dung,  in 
which  they  will  strike  freely.  They  require 
only  a  temperate  heat  of  about  70®.  As  they 
grow,  the  very  strong  shoots  should  be  cut  ofl, 
as  these  do  not  bear  so  well  as  those  which  are 
less  vigorous. 

HONBT-SUCKLB,     OR     WoOD-BINE,     (caprtfoU 

turn,)  PerUandriOf  monogynia^  of  Linncus. 
This  is  one  of  the  most  beautiful  of  our  native 
elimbing  shrubs,  both  as  respects  the  foliage, 
and  the  rich  and  odoriferous  flowers.  The  honey- 
suckle is  well  adopted  for  arbors,  walls,  gate- 
ways, and  indeed  any  situation  in  the  shrubbery. 
In  the  twisting  of  its  stalk  it  follows  the  course 
of  the  sun,  which  is  the  case  with  most  British 
climbing  plants.  It  grows  luxuriantly,  can  be 
trained  in  any  direction,  and  bears  pruning 
well.  Professor  Martyn  observes  that  those 
plants  which  in  a  state  of  nature  cannot 'ascend 
without  the  assistance  of  others,  are  often  liable 
to  lose  large  branches;  they  have  therefore  a 
proportionate  vigour  of  growth  to  restore  acci- 
dental damages.  Against  a  wall  the  climbing 
kinds  are  very  liable  to  attacks  of  aphides;  and 
the  caterpillar  oiphalona  tortria,  and  the  hawk- 
moths,  according  to  Withering,  extract  the  honey 
from  tlie  very  bottom  of  the  tubular  flowers 
with  their  long  tongues.  The  common  wood- 
bine, e,  periclymenum,  of  which  there  are  two  or 
three  cultivated  varieties,  grows  abundantly 
in  woods  and  coppices  in  Britain;  there  are 
other  species,  natives  of  America,  China,  and  the 
south  of  Europe. 


The  seeds  of  honey-suckle  should  be  sown  the 
autumn  after  they  are  ripe,  otherwise  they  will 
not  come  up  the  first  year. 

The  plant  may  also  be  propagated  by  cuttings. 

LiULC  CsyriftffiaJ,  Natural  fiunily  oUima, 
decandria,  vumogynui^  of  Linnsus.  The  lilac  is 
a  beautiful  and  fragrant  flowered  shrub,  a  natire 
of  Persia,  though  it  is  now  completely  acclim- 
ated to  this  country,  and  thrives  well  in  the  open 
air. 

Of  the  common  lilac,  i.  vulgaris^  there 
are  two  usual  varieties,  a  purple  and  a  white. 
There  is  also  the  Chinese  and  Persian  lilac  All 
the  sorts  are  readily  propagated  by  suckers  from 
thexoots,  which  grow  up  in  abundance.  The 
common  lilac  appears  to  have  been  introduced 
into  Britain  before  or  during  the  reign  of  Heniy 
VIII.,  for  in  the  inventory  taken  by  order  of 
Cromwell,  of  the  articles  in  the  gardens  of  the 
palace  of  Norwich,  are  numbered  '^six  lilac 
trees,  which  bear  no  fruit  but  only  a  pleasant 
smell." 

Camellia.  Monadelphiay  pofyandria^  of  lin- 
neus.  The  natural  fiunily  cameUia  includes  the 
tea  plant  already  described;  and  several  species 
of  beautiful  flowering  shrubs,  all  natives  of 
China. 

The  CameUia  Japanica,  as  it  grows  in  the 
woods  and  gardens  of  Japan  and  China,  is  a 
lofty  tree,  of  beautiful  proportions,  and  clothed 
with  a  deep  green  shining  foliage,  with  laige 
elegant  flowers,  either  single  or  double,  and  of  a 
red  or  pure  white  colour.  It  is  much  cultivated 
among  the  Chinese  and  Japanese;  and  appears  a 
great  fiivourite,  as  it  is  firequently  figured  in  their 
plantations  along  with  other  two  finvourite  plants, 
hibiscus  and  cfysatUhemum.  There  are  numerous 
varieties  of  e,  Japonica  in  China,  the  greater 
part  of  which  have  found  their  way  to  this 
country;  while  other  new  varieties  have  been 
found  here.  The  double-white,  double  striped, 
and  double- waratah,  the  last  so  called  from  the 
central  petals  resembling  those  of  the  waratah 
plant  of  New  Holland,  are  considered  the  finest 
varieties,  and  are  also  free  growers  and  flowerers; 
the  peony-flowered  and  fringed  are  also  much 
admired. 

The  Oil-hearinff  Camellia  (c.  dleifera)^  is 
cultivated  for  its  seeds,  from  which  an  oil  is 
expressed,  and  which  is  very  generally  used  by 
the  Chinese  in  their  cookery.  It  thrives  best 
in  a  red  sandy  soil,  and  attains  a  height  of  six 
to  eight  feet,  producing  a  profusion  of  white 
blossoms  and  seeds.  These  seeds,  and  indeed 
the  seeds  of  all  the  other  species,  when  reduced 
to  a  coarse  powder,  strained  in  bags,  and  then 
subjected  to  pressure,  yield  an  oil. 

The  camellia  received  its  name  from  a  Jesuit, 
named  Camellus,  the  author  of  a  work  on  botany« 

The  single  red  camellia  is  propagated  by  cut- 
tings, layers,  and  seeds.  It  forms  suitable  stocks^ 
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on  which  the  other  sorts  are  either  inarched,  or 
hudded  and  engrafted.  The  cuttings  to  be 
selected  are  the  ripened  shoots  of  the  preceding 
summer;  these  are  taken  off  in  August,  cutting 
them  smoothly  at  a  joint  or  bud;  two  or  three 
of  the  lower  leaves  are  taken  off,  and  the  cut- 
tings then  planted  firmly  in  the  soil  with  a 
dibble.  The  soil  used  by  some  is  peat  earth  and 
sand;  while  others  use  a  rich  loam,  with  a  little 
sandy  peat  earth,  and  cow  dung.  The  pans  con- 
taining the  plants  are  to  be  kept  in  a  pit  or  cold 
frame,  without  being  covered  with  glasses,  but 
they  are  to  be  shaded  during  powerful  sun- 
shine; and  in  the  following  spring,  such  as  are 
struck  wiU  begin  to  push,  when  they  are  to  be 
placed  in  a  gentle  heat.  In  the  following  Sep- 
tember or  October,  the  rooted  plants  will  be  fit 
to  pot  off;  and  in  the  second  or  third  spring 
they  may  be  used  as  stocks.  Inarching  or 
ingrafting  is  performed  early  in  spring,  when 
the  plants  begin  to  grow.  Having  accomplished 
this  process,  care  is  to  be  taken  to  fix  the  pot 
containing  the  stock,  so  as  that  it  may  not  be 
disturbed  during  the  connection  of  the  acion 
with  the  parent  plant  The  grafting  being  clayed 
over,  is  then  covered  with  moss  to  prevent  its 
tracking.  When  independent  grafting  is  resorted 
tOy  the  mode  called  side  grafting  is  generally 
used,  as  in  the  case  of  orange  trees;  but  the 
operation  of  Umgueing  is  generally  omitted,  as 
tending  to  weaken  the  stock.  A  few  seeds  are 
sometimes  obtained  from  the  single  red,  and 
semi-double  camellias,  and  from  the  single  war- 
4aaJL  These  require  two  years  to  come  up,  but 
make  the  best  stocks  of  any. 

The  tea  camellias  are  generally  propagated  by 
layers,  but  will  also  succeed  by  cuttings. 

In  order  to  raise  and  exhibit  camellias  to  the 
best  advantage,  they  should  have  a  separate  house 
assigned  them.  This  house  should  be  of  ample 
height,  as  the  plants  never  look  so  well  as  when 
six  or  eight  feet  high,  trained  in  a  conical  form, 
and  clothed  with  branches  from  the  root  up- 
wards. The  plants  should  be  raised  near  to  the 
glass  by  means  of  a  stage,  which  should  be  so 
contrived,  that  as  they  advance  in  height  it  may 
be  lowered  in  proportion.  The  best  and  most 
even  crown  glass  should  be  employed,  because  it 
is  found  from  experience  that  the  least  inequa- 
lity of  sur&ce,  or  thickness  of  material,  so  con- 
centrates the  sun's  rays  as  to  bum,  or  produce 
blotches  on  the  leaves  of  the  plants.*  Every 
cultivator  must  have  observed,  that  the  leathery 
shining  leaves  of  the  orange  or  myrtle  tribes,  are 
more  or  les»  obnoxious  to  this  solar  injury ;  but 
the  leaves  of  the  camellia  are  particularly  so. 
Some  recommend  a  roof  that  will  not  admit 
much  light ;  others  the  substitution  of  green 
glass,  or  of  glass  in  part  only ;  while  others  pre- 

*  Loudon  *8  Elncyolopcdia  of  Gardening. 


fer  as  much  glass  and  light  as  posdble,  taking 
care  to  shelt^  from  the  excessive  rays  of  the 
sun.  Much  care  is  necessary  to  raise  these  plants 
well.  The  roots  are  apt  to  get  matted,  and  by 
the  space  they  occupy,  so  to  compress  the  ball 
of  mould,  as  after  a  time  to  render  it  impervious 
to  water.  Hence  attention  is  requisite  to  see 
that  the  water  poured  into  the  pot  moistens  all 
the  mould  tlioroughly.  To  prevent  this,  the 
roots  should  be  examined  and  pruned  once  every 
year.  A  liberal  supply  of  water  is  always  neces- 
sary, but  especially  when  the  plants  are  in 
flower.  A  degree  of  heat  above  that  given  to 
ordinary  greenhouse  plants  is  also  requinte,  par- 
ticulariy  in  November  and  December,  when  the 
blossoms  are  about  to  expand.  In  order  to  form 
handsome  plants,  they  should  be  trained  with 
single  stems  to  rods,  and  pruned,  so  as  to  make 
them  throw  out  side  branches  from  every  part 
of  the  stem ;  and  to  encourage  them,  the  plants 
should  not  be  placed  too  dose  to  each  other  on 
the  stage.  In  summer,  they  may  be  either 
exposed  to  the  open  air  in  a  sheltered  open  situ- 
ation, or  the  glass  roof  of  the  house  may  be  taken 
off.  The  hardier  sorts,  such  as  the  double  red, 
blush,  and  p«ony-flowered,  do  very  well  to  be 
planted  in  the  bed  or  border  of  a  conservatory, 
provided  the  roof  or  the  entire  frame-work  can 
be  removed  in  summer,  so  as  to  admit  the  full 
influence  of  the  air.  If  this  is  not  practicable, 
they  are  better  in  portable  i>ots  or  boxes.  The 
single  and  double  red  camellia  will  stand  the 
open  air  when  trained  against  a  south  wall,  and 
protected  by  mats  in  winter.  Acf^ording  to 
Henderson's  directions,  the  best  time  for  shifting 
camellias  is  the  month  of  February,  or  the  firat 
of  March.  After  this  process,  they  are  to  be  put 
into  a  vinery  or  hot-house,  where  there  is  a  little 
heat,  or  in  the  warmest  part  of  the  greenhouse. 
In  this  situation,  they  will  soon  begin  to  make 
new  wood ;  and  they  are  to  be  liberally  supplied 
with  water,  and  may  remain  in  this  situation 
till  they  have  formed  their  flower  buds  at  the 
extremity  and  sides  of  the  young  growth,  when 
a  few  of  them  may  be  removed  to  a  cold  place, 
and  into  the  shade  during  strong  sunshine.  In 
a  few  weeks  afterwards,  othen  may  be  removed 
to  a  cold  place ;  and  this  is  to  be  repeated  as 
often  as  required,  in  order  to  have  a  regular  suc- 
cession of  flowering  plants.  Those  that  are 
wanted  to  flower  early,  may  remain  in  the  warm 
house  till  they  are  beginning  to  flower,  when 
they  should  be  removed  to  a  cold  place,  such  as 
the  back  of  the  greenhouse,  where,  if  they  have 
plenty  of  light,  they  will  continue  long  in  blos- 
som. A  camellia  cannot  stand  much  heat  when 
in  flower;  indeed,  they  are  seldom  disclosed 
well  when  in  heat,  and  they  very  quickly  fall 
off.  Those  that  are  kept  in  the  hothouse  or 
vinery  during  the  whole  summer,  will  flower  in 
the  beginning  or  middle  of  October;  and  a  large 
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plant,  having  from  fifty  to  one  hundred  flower 
buds,  will  continue  in  blow  till  the  month  of 
January.  Those  that  are  removed  early,  wiU 
now  be  in  flower  in  January,  and  ready  to  suc- 
ceed the  others.  Such  as  have  ceased  flowering, 
are  immediately  to  be  removed  to  the  hothouse, 
where  they  will  begin  to  make  new  wood,  and 
will  be  ready  to  come  into  succession  next  sea- 
son. By  thus  attending  to  shift  the  plants  from 
a  warm  to  a  cold  situation,  a  regular  succession 
of  flowers  may  be  obtained  from  October  to  the 
following  July.  The  winter  flowers  are,  how- 
ever, superior  and  longer  lived  than  those  of 
summer.  They  flower  best  when  kept  in  rather 
small  pots  or  tubs.  The  mould  should  be  kept 
constantly  moist  with  water,  and  in  the  summer 
months  the  leaves  may  also  be  occasionally 
sprinkled  with  this  fluid.  "  There  are,"  adds 
Mr  Henderson,  ^  several  large  caroelllas  at  Wood- 
hall  that  have  not  been  shifted  these  five  years, 
and  they  are  still  in  high  health,  having  always 
produced  above  a  hundred  fine  large  flowers 
every  year.  Six  years  ago  I  shifted  a  single 
camellia  from  a  twelve  inch  pot  into  a  tub  seven- 
teen inches  wide  by  seventeen  inches  deep,  and 
grafted  it  with  two  difi^erent  sorts  of  double  red, 
one  double  striped,  and  one  double  white.  It  is 
still  in  the  same  tub,  and  all  the  four  sorts  in 
high  health.  I  have  had  all  the  four  sorts  in 
flower  at  once  on  it,  producing  a  fine  contrast  of 
colours.  The  plant  is  large  and  handsome,  being 
eight  feet  six  inches  high,  and  six  feet  nine 
inches  wide.  There  is  another  plant  here  twelve 
feet  high,  having  upon  it  all  the  sorts  I  possess. 
They  were  only  grafted  last  summer,  and  a  num- 
ber of  the  sorts  are  showing  flowers.  Grafts  of 
all  of  them  have  been  taken,  and  are  growing 
well."* 

Japonica  Caucuba  japanicaj.  Natural  family 
lorantheos;  moncocia,  tetrandria^  of  Linnsus. 
This  is  a  well  known  eveiigreen  shrub,  a  native 
of  Japan.  The  leaves  are  similar  to  those  of  the 
laurel,  only  they  are  thickly  mottled  with  yel- 
lowish spots.  Female  flowers  only  have  been 
produced  in  thb  country,  but  in  its  native  cli- 
mate it  bears  fruit  like  the  laurel  berry,  a  red 
oblong  drupe,  with  a  sweetish  pulp,  and  a  kemal 
with  a  bitter  taste.  It  is  of  very  easy  culture, 
and  flourislies  in  the  open  air  in  this  country, 
enduring  our  severe  winters. 

Laurestinus  ^vt^umumj.  P^ntondriOytriffy- 
nia,  of  Linnsus.  This  is  a  genus  of  evei^^reen 
garden  shrubs  of  considerable  beauty,  of  which 
there  are  several  well  known  species.  The  small 
dwarf,  V,  tinus,  is  a  highly  ornamental  shrub. 
The  leaves  are  ovate,  oblong,  shining ;  the 
flowers  white,  numerous,  and  showy.  The 
giieldor  rose,  v,  opolus^  has  a  large  bunch  of 
white  flowers  similar  to  those  of  the  hydrangea, 
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and  like  them  abortive.  Some  of  the  species  are 
natives  of  Europe,  and  others  of  America.  They 
are  of  easy  culture,  and  thrive  in  the  open  air 
in  our  climate. 

Sensttivb  Plant  f  Mimosa.  J  Natural  fiunily 
leguminomB;  pofyandria,  numcecta^  of  Luuuraa. 
This  is  a  family  of  beautiful  and  delicate  shrubs^ 
with  small  pinnatifid  leaves,  natives  of  Brazil 
and  the  West  India  islands. 

Several  of  the  species,  especially  m.  sertsition 
and  m./>tK^toa,  are  remarkable  for  possessing  that 


degree  of  irritability,  as  to  shrink  and  contract 
their  leaves  on  being  touched.  The  leaves  also 
fold  up  close  to  each  other  on  the  approach  of 
night,  and  expand  during  the  day  and  sunshine. 
The  cause  of  this  motion  has  given  rise  to  much 
discussion  among  botanists.  We  have  already 
alluded  to  this  subject,  and  shall  here  give  a  sum- 
mary of  the  opinions  of  Dutrochet,  as  drawn  up 
by  Professor  Lindley.  M.  Dutrochet  states  that, 
having  ascertained  hot  nitric  acid  to  possess  the 
property  of  separating  and  reducing  to  its  sim- 
plest form  the  whole  mass  of  vegetable  tissue, 
and  that  the  action  of  the  same  acid  produced 
other  effects  equally  advantageous  for  the  exa- 
mination of  the  most  obscure  parts  of  vegetable 
structure,  he  was  induced  to  give  his  attention 
to  that  of  the  mimosa  pudicoy  in  the  hope  of 
gaining  some  evidence  respecting  the  cause  to 
which  its  sensibility  is  to  be  ascribed.  Begin- 
ning with  the  pith,  he  observed  a  considerable 
number  of  minute  globules  of  a  greenish  colour 
intermingled  among  the  cells,  and  adhering  to 
them  in  an  irregular  manner.  After  attempting 
to  show  the  probability  of  these  globules  having 
deceived  M.  Mirbel  in  various  points  of  his 
Analysis  of  Vegetation,  and  especially  in  regard 
to  the  pores  which  that  botanist  supposes  Xo 
exist  in  the  cellular  tissue  of  plants,  Dutrt>chet 
proceeds  to  remark,  that  the  application  of  hot 
nitric  acid  to  these  globules  renders  them  per- 
fectly opaque.  Whence  he  concludes,  that 
they  are  in  fact  minute  cells,  filled  with  a 
particular  fluid,  which  is  subject  to  become  con- 
crete by  the  application  of  acids.  Now,  it  is 
known  that  such  fluids  as  are  thus  attend  by 
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acids,  are  usually  dissolved  and  liquified  again 
by  the  application  of  alkalies.      A  few  drops, 
therefore,  of  a  solution  of  hydrate  of  potash 
were  suffered  to  feU  upon  a  portion  of  the  pith 
on  which  nitric  acid  had  been  acting,  and  the 
mixture  was  exposed  to  the  heat  of  a  lamp. 
Being  examined  after  a  few  minutes,  the  glob- 
ules were  found  to  have  resumed  their  natural 
appearance.    This  curious  fact  indicated,  in  the 
opinion  of  Dutrochet,  a  strong  and  unexpected 
point  of  analogy  between  plants  and  animals. 
According  to  the  microscopical  researches  of  some 
modem  observers,  it  has  been  ascertained  that 
all  the  organs  of  animals  are  composed  of  a  con- 
glomeration of  minute  corpuscles  similar  to  those 
just  described;  the  corpuscles  which  constitute 
the  muscular  are  soluble  in  acids,  but   those 
which  compose  the  nervous  system,  are  insoluble 
in  the  same  acids,  and  only  soluble  in  alkalies. 
Now,  as  the  chemical  properties  and  the  external 
appearance  among  the  cellular  tissue  of  plants, 
and  constituting  the  nervous  system  of  animals, 
are  the  same,  the  author  is  induced  to  infer  that 
the  spherical  particles  of  plants  are  in  fact  the 
scattered  elements  of  the  nervous  system.    This 
hypothesis  receives  additional  strength  from  the 
great  similarity  which  exists  between  the  med- 
ullary substance  of  the  brain  of  mollusca  gcuier- 
opodoy  the  snail  for  instance,  and  the  cellular 
medullary  tissue  of  plants.    In  pursuit  of  this 
idea,  Dutrochet  made  a  variety  of  experiments 
upon  the  sensitive  plant,  the  results  of  which 
seem  to  be  these.    "  The  principal  point  of  loco- 
motion, or  of  mobilifyy  exists  in  the  little  swelling 
which  is  situated  at  the  base  of  the  common 
and  partial  petioles  of  the  leaves.    This  swelling 
is  composed  of  a  very  delicate  cellular  tissue,  in 
which  is  found  an  immense  number  of  nervoiis 
corpuscles;  the  axis  of  the  swelling  is  formed  of 
a  little  fescicle  of  tubular  vessels.    It  was  ascer- 
tained by  some  delicate  experiments,  that  the 
power    of  movement,  or  of  contraction  and 
expansion,  exists  in  the  parynchema  and  cellular 
tiasue  of  the  swelling,  and  that  the  central  fibres 
have  no  specific  action  connected  with  its  motion. 
It  also  appeared  that  the  energies  of  this  nervous 
power  of  the  leaf  depended  wholly  upon  an 
abundance  of  sap,  and  that  a  diminution  of  that 
fluid  occasioned  an  extreme  diminution  of  the 
sensibility    of  the    leaves.      Prosecuting   his 
remarks  yet  further,  the  author  ascertained  that 
in  the  motion  of  the  sensitive  plant  two  distinct 
actions  take  place ;  the  one  of  locomotion,  which 
is  the  consequence  of  direct  violence  offered  to 
the  leaves,  and  which  occurs  in  the  swellings 
already  spoken  of;  the  other  of  nervimotion, 
which  depends  upon  some  stimulus  applied  to 
the  surface  of  the  leaflets,  unaccompanied  by 
actual  violence,  such  as  the  solar  rays  concen- 
trated in  the  focus  of  a  lens.    As  in  all  cases  the 
bending  or  folding  of  the  leaves  evidently  takes 


place  &om  one  leaf  to  another  with  perfect  con- 
tinuity, it  may  be  safely  inferred  that  the  invi- 
sible nervous  action  takes  place  in  a  direct  line 
from  the  point  of  original  irritation,  and  that 
the  cause  by  which  thb  action  of  nervimotion 
is  produced  must  be  some  internal  uninterrup- 
ted agency.  This  was,  after  much  curious 
investigation,  determined  by  the  author  to  exist 
neither  in  the  pith,  nor  in  the  bark,  nor  even  in 
the  cellular  tissue  filled  with  nervous  corpuscles, 
and  on  which  he  supposes  the  locomotion  of  the 
swelling  at  the  base  of  the  petioles  to  depend. 
It  is  in  the  ligneous  part  of  the  central  system, 
in  certain  tubes  supplied  with  nervous  corpus- 
cles, and  serving  for  the  transmission  of  the  sap, 
that  Dutrochet  believes  he  has  found  the  true 
seat  of  nervimotion,  which  he  attributes  to  the 
agency  of  the  sap  alone ;  while  he  considers  the 
power  of  locomotion  to  depend  upon  its  nervous 
corpuscles  alone." 

The  sensitive  plants  are  easily  reared  and  pro- 
pagated; some  of  the  species  ripen  seed,  and 
others  may  be  increased  by  cuttings  from  the 
points  of  the  young  shoots. 

Rhododendron.  Natural  family  rhoduracew; 
decandria,  manoffyniay  of  Linnsus.  This  is  a 
genus  of  highly  prized  evergreen  shrubs,  which, 
in  addition  to  the  beauty  of  the  foliage,  bear 
large  and  showy  flowers.  The  name  is  derived 
from  the  Greek,  rodon,  a  rose;  and  dendron^  a 
tree.  There  are  several  species,  chiefly  natives 
of  the  northern  parts  of  Europe,  and  North 
America. 

The  rusty-leaved  (ferrugineum)^  and  hairy- 
leaved  (kirsutumX  grow  wild  in  great  abundance 
on  the  mountains  of  Switzerland,  Austria,  Savoy, 
Piedmont,  and  Dauphiny.  They  are  found  grow- 
ing at  the  greatest  elevation  at  which  trees  will 
vegetate  on  those  alpine  ranges;  they  afford  fuel 
to  the  shepherds;  grouse  are  said  to  feed  on  them ; 
the  white  hares  sometimes  gnaw  the  bark  in 
winter;  but  in  general,  animals  do  not  seem  to 
relish  them,  probably  from  their  containing  dele- 
terious juices.  The  galls  of  a  small  cynips,  are 
found  frequently  on  them. 

The  Daurian  rhododendron  is  almost  solely 
confined  to  the  sub-alpine  mountains  of  southern 
Asia,  the  leaves  of  which  are  smooth,  naked, 
and  dotted.  According  to  Pallas,  it  first  makes 
its  appearance  at  the  mouth  of  the  river  Jenisea, 
and  firom  the  river  Uda  in  the  pine  woods  it  is 
very  commonly  met  with.  About  Backal  it  is 
most  abundant,  and  continues  throughout  the 
desert  tracts  of  the  Mongols,  to  Thibet  and  the 
North  of  China;  at  the  lena  it  becomes  more 
rare,  and  beyond  that  it  decreases  in  height,  has 
narrower  leaves,  and  a  smaller  flower.  Another 
species  is  found  in  Kamchatka,  growing  in 
marshy  mountain  hollows;  and  the  Caucasian  is 
a  native  of  the  summits  of  Mount  Caucasus, 
near  the  range  of  perpetual  congelation. 
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The  Yellow  Rhododendron  (r,  cluysanthumj, 
19  a  very  beautiful  shrub;  it  is  a  native  of  Siberia, 
but  is  cultivated  in  this  country  with  considera- 
ble difficulty.  The  leaves  have  an  austere,  bit- 
terish taste,  and  have  been  sometimes  employed 
in  medicine,  especially  in  rheumatism;  their 
effect  being  stimulant  and  narcotic. 

The  Common  Species  (r.  ponUcum)^  is  a  native 
of  Gibraltar,  and  was  introduced  into  Britain 
about  the  year  1763.  Its  native  habitat  is 
marshy  ground,  not  very  elevated.  Th^xe  are 
two  common  varieties,  the  blunt-leaved,  and 
myrtle-leaved;  both  are  of  easy  culture. 

All  the  species  thrive  best  in  a  peat  soil,  inter- 
mixed with  sand,  in  a  moderately  shaded,  damp 
situation,  with  an  eastern  or  northern  exposure. 
They  may  be  propagated  by  seed,  by  layers,  or 
by  cuttings.  The  seed  is  either  procured  from 
America,  or  saved  in  this  country;  it  is  of  very 
small  size.  Early  in  spring  the  seed  is  sown  in 
pans  of  peat  earth,  which  are  then  placed  in 
the  shade,  and  in  winter,  put  under  a  cold  frame 
for  protection.  As  soon  as  the  plants  ficiirly 
come  up,  they  must  be  pricked  out  into  pots  or 
beds;  and  after  two  years,  they  are  to  be  again 
transplanted  into  wider  spaces,  where  they  may 
remcdn  till  required  for  their  final  destination. 
They  commonly  flower  from  the  fourth  to  the 
seventh  year  of  their  age. 

In  rabing  from  layers,  the  young  shoots  only 
are  used,  which  may  be  laid  down  in  June  and 
July,  when  in  full  growth,  or  in  the  autumn. 
By  the  former  plan,  a  year  is  gained,  as  the 
shoots  will  be  rooted,  and  may  be  removed  "by 
the  succeeding  winter  or  spring;  although  some 
kinds  require  two  years  to  form  a  sufficient 
number  of  roots.  The  plants,  when  removed, 
may  be  put  into  beds,  and  protected  during  the 
first  winter  with  mats. 

AzALBA.  PentandriOf  wumcffyniay  of  Linncus. 
This  beautiful  genus  belongs  to  the  rhododen- 
dron fiimily.  The  flowers  are  very  abun- 
dant, pretty,  and  odoriferous.  There  are  seve- 
ral species,  some  natives  of  America,  and  others 
of  India. 

The  Indian  azalea  is  rather  delicate  in  this 
climate,  but  thrives  weU  in  pots  of  sandy  peat 
earth,  in  the  green-house.  Young  cuttings 
taken  off  close  to  the  plant,  and  placed  in  pots 
of  sand,  will  root  readily  if  plunged  in  a  hot- 
bed, under  a  bell  glass. 

The  American  species  are  more  hardy,  and 
thrive  well  in  the  open  air,  in  a  soil  of  peat  and 
sand;  or  when  this  cannot  be  obtained,  a  mixture 
of  leaf  mould  and  sand,  free  from  any  mixture 
of  animal  manure.  Most  of  the  hardy  kinds 
are  well  adapted  for  growing  in  pots,  and  for 
forcing  early  in  spring.  The  deciduous  varie- 
ties flower  better  than  those  which  are  half 
evergreens.  Of  the  nudiflora  or  naked-flowered, 
there  are  a  great  many  varieties. 


Akdhombda.  Natural  fiunUy  ericje;  decan- 
dria^  momogyniOy  of  Linnsus.  This  is  a  genus 
of  neat  little  shrubs,  with  heath-like  flowers; 
chiefly  natives  of  the  marshy  grounds  of  America, 
and  introduced  into  this  country  about  the 
beginning  of  the  present  c^itury. 

The  moss  hypnoides  has  the  appearance  of  a 
moss;  is  a  imtive  of  Lapland,  where  it  spreads 
over  extensive  tracts  of  that  country,  adorning 
them  with  its  beautiful  red  flowers. 

The  marsh,  or  wild  rosemary  (poUfoUa)^  is 
a  native  of  Britain.  All  the  species  are  of  easy- 
culture  from  seed,  or  cuttings.  As  the  seeds  are 
extremely  small,  they  require  to  be  r^y  slightly 
covered  with  soil. 

Arbutus,  or  Strawberry  Tree  (atimtui 
unedoj,  VaiTiialhsxniyericece;dec(mdria,monO' 
Siynia,  of  Linneus.  This  is  a  hardy  and  elegant 
looking  evergreen.  The  leaves  are  oblongs  lan- 
ceolate, and  serrated  at  the  edges,  the  bell- 
shaped  flowers  forming  a  depending  panicle,  and 
the  ripe  berries,  both  of  which  are  in  profusion 
togetlier,  in  the  end  of  autumn,  render  this 
shrub  very  ornamental  at  that  season.  It  is  a 
native  of  the  South  of  Europe;  and  is  also  found 
in  a  wild  state  near  KiUamey,  in  Ireland  whoe 
it  has  probably  been  brought  originally  from 
Spain  or  Italy.  It  however  flourishes  there 
in  a  calcareous  soil,  in  greater  luxuriance  than 
it  is  often  to  be  met  with  in  the  woods  of  Italy. 
In  both  countries  the  fruit  is  eaten;  and  in  Spain, 
both  a  sugar  and  spirit  are  extracted  from  it. 
There  are  three  varieties  of  this  species^  the 
red-flowered,  double-flowered,  and  the  entire- 
leaved. 

Some  of  the  dwarf  spedes  of  arbutus  form 
excellent  rock  plants.  The  bearberry  fa,  tmi- 
urtiji  ^^  already  been  alluded  to  as  a  medi- 
cinal plant. 

Heaths  (Eriea),  Natural  family  ericoe; 
octandrioy  monogyniOy  of  Linneus.  This  &mily 
consists  of  a  number  of  species  of  dry,  brittle- 
wooded,  shrubby  plants,  generally  with  tubular 
or  bell-shaped  corollas,  coloured  white,  pale 
bluish,  pink,  and  scarlet.  The  common  species, 
so  universal  over  the  northern  parts  of  Europe, 
are  in  many  barren  regions  most  useful  plants ; 
nor,  when  examined  minutely,  are  they  less  beau- 
tiful, imparting,  when  in  flower,  a  rich  purple 
glow  to  the  surfiEM^  of  the  otherwise  rugged  and 
barren  mountains  and  moors.  To  the  poor  inha- 
bitants of  those  mountain  regions,  where  other 
woody  substances  are  rare,  the  common  ling  or 
heath  afibrds  a  strong  thatch  to  their  cottages, 
which  is  bound  down  and  retained  by  ropes  of 
twisted  heath.  The  walls  of  those  huts  are  also 
constructed  of  alternate  layers  of  heath  and 
black  earth,  or  clay.  The  hardy  hig^ilander  also 
constructs  what  is  to  him  a  luxurious  bed,  by 
placing  a  quantity  of  cut  heath  with  the  flowers 
uppermost.    Stroma  ropes  and  wattled  work  ar« 
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aJto  made  out  of  this  useful  substance,  and  along 
with  dried  peat  it  constitutes  the  sole  material 
for  fuel.  In  many  parts  of  Scotland,  and  the 
Western  islands,  a  decoction  of  the  green  tops 
and  flowers  of  the  heather  is  employed  for  dying 
yam  of  a  yellow  col<vir,and  woollen  cloth,  boiled 
first  in  alum  water  and  afterwards  in  a  strong 
decoction  of  heath  tops,  comes  out  of  a  fine  deep 
orange  colour.  Leather  is  also  tanned  by  a 
decoction  of  this  plant;  Boethias  mentions  that 
the  ancient  Picts  employed  the  young  heather 
shoots  and  flowers  for  the  manufacture  of  beer, 
and  this  practice  has  even  come  down  to  the 
present  time,  although  it  is  more  rarely  used  now 
than  formerly.  The  flower,  howerer,  contmns  a 
large  quantity  of  saccharine  matter,  so  that  bees 
which  are  reared  in  the  moors  produce  an  abun- 
dance of  a  highly  flavoured  honey;  cattle  are  fed 
upon  the  tender  shoots  of  the  heath,  although  it 
is  said  that  cows  not  previously  accustomed  to 
this  food  are  so  afiected  by  its  stimulating  qua- 
lity, as  to  yield  at  first  a  bloody  milk;  but  habit 
and  drinking  plentifully  of  water  soon  cures 
this. 

Sheep  and  goats  also  feed  on  heath,  but 
they  are  not  particularly  fond  of  it;  grouse 
almost  entirely  live  on  the  seeds  and  flowers  and 
tender  tops  of  the  heath,  and  in  order  that  a 
constant  supply  may  be  i^orded  them  through- 
out the  year,  Uie  seed  vessel  Ls  so  formed  and 
protected  as  to  remain  in  its  pericarp  for  twelve 
months,  or  even  longer.  Other  birds  find  food 
and  shelter  in  the  thick  covering  of  the  heath, 
and  the  leaves  are  preyed  upon  by  the  great  egg 
moth,  Cphalienafuercui),  There  are  three  spe- 
cies of  heath  common  in  this  country;  the  com- 
mon, (e,  vulgaris)  the  fine  leaved,  (e.  einereaj 
and  the  crossleaved,  Ce.  tetralixj;  both  the  latter 
have  ovate  bell-shaped  corollas,  and  of  the  three 
there  are  two  varieties,  a  white  and  red  flow- 
ered. 

These,  with  one  or  two  other  species  found  in, 
other  parts  of  Europe,  were  aU  that  were  known 
till  within  the  last  fifty  or  sixty  years.  But 
when  the  Cape  of  Good  Hope  came  into  the  pos- 
session of  the  British,  a  number  of  rare  and 
beautiful  species  of  this  genus  became  known, 
and  were  speedily  introduced  into  Europe.  It 
may  serve  as  an  easily  recollected  date  to  say, 
that  all  of  them  were  sent  home  during  the  reign 
of  George  III.,  and  that  we  owe  their  introduc- 
tion to  the  industry  of  Mr  F.  Masson,  a  xealons 
botanist.*  The  culture  of  exotic  heaths  has 
been  carried  to  a  high  degree  of  perfection  in 
^itain.  It  was  first  practised  to  any  great 
extent  in  the  nursery  of  Hammersmith,  and  soon 
spread  among  the  enterprising  gardeners  of  Eng- 
land and  Scotland.  In  the  Botanic  garden  of 
fidinbuTgh,  under  the  judicious  management  of 
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Mr  Macnab,  is  one  of  the  finest  collections  ot 
exotic  heaths  in  Britain. 

The  native  soil  of  the  heaths  is  peat,  and  this 
is  to  be  employed  in  their  artificial  culture.  If 
any  substitute  can  be  formed  for  this,  it  is*  leaf 
mould  sifted  very  fine,  axid  mixed  with  sand. 
Earth  of  peat  is  obtained  by  collecting  peats  from 
bogs  or  turf  from  the  surfiace  of  peat  wastes  and 
moist  places,  and  laying  a  layer  of  peats  or  turfs 
in  a  heap  to  rot  and  moulder  into  earth.  This 
they  will  require  several  years  to  do,  but  in  the 
meanwhile  a  portion  of  mould  may  be  obtained 
whenever  it  is  wanted,  by  burning  the  turft, 
and  sifting  the  fragments.  Sometimes  this  peat 
is  found  without  any  admixture  of  sand,  at  other 
times  when  streams  have  run  into  the  bog  or  lake 
while  the  peat  was  forming,  it  is  mixed  with  fine 
sand  that  had  been  held  suspended  in  the  water. 
This  last  is  reckoned  the  best  for  heaths,  and 
therefore  where  peat  is  not  sandy  naturally,  fine 
white  sand,  or  sand  of  any  colour,  provided  it  be 
not  deep  red,  and  tinged  with  oxide  of  iron, 
should  be  procured  and  mixed  with  it.  This 
sand  admits  the  water  to  penetrate  into  the  soil 
and  reach  the  it>ot8  of  the  plants,  and  also  tu 
drain  away  the  moisture  so  as  not  to  rot  the 
roots.  Pots  filled  with  pure  peat  earth  are  apt 
to  be  either  hard,  dry,  and  impenetrable  to  water, 
or  otherwise  as  wet  as  a  saturated  sponge.  The 
free  growing  species  should  have  rather  large 
pots  filled  with  good  black  peat,  the  dwarf  and 
hardier  wooded  kinds  require  a  good  admixture 
of  sand,  with  a  smaller  pot,  well  drained  with 
pieces  of  broken  potsherds  and  rough  bits  of  turly 
peat.  Theyalso  require  less  water  than  the  free 
growing  kinds,  as  their  native  habitat  at  the  Cape 
is  the  summits  and  sides  of  the  mountains,  and  in 
the  crevices  of  rocks,  and  a  scanty  and  sandy  soil. 

Heath  plants  do  not  require  a  warm  climate 
in  winter,  nor  indeed  at  any  season ;  if  the  frost 
is  excluded,  this  is  all  that  is  necessary.  Some 
species  even  will  do  to  have  the  ground  frozen 
about  the  roots  without  sustaining  injury,  pro- 
vided it  is  not  thawed  in  the  sun,  or  too  sud- 
denly, or  in  a  very  warm  temperature.  In  gen- 
eral the  heaths  may  be  kept  in  the  coldest  pait 
of  the  greenhouse,  and  those  not  in  flower  in 
pits  well  protected  by  matting  during  the  night, 
or  with  prepared  covering  of  mat  or  straw.  Too 
much  fire-heat  in  winter  will  hurt  them  as  much 
as  any  thing,  as  they  only  require  to  be  kept 
firom  the  frost ;  most  of  the  kinds  might  be  pre- 
served through  the  winter  in  frames,  the  only 
difficulty  is  to  keep  them  from  too  much  wet. 
They  all  require  a  great  deal  of  air  and  light,  and 
therefore  should  be  placed  near  the  glass,  and 
near  such  glass  as  may  be  opened  to  admit  air 
every  mild  day  in  the  year.  They  also  require 
to  be  regularly  supplied  with  water,  not  much 
at  a  time,  but  so  fi^uently  that  the  earth  may 
never  get  dry,  or  the  plant  droop.    Many  kinds 
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of  plants,  if  they  have  suffered  for  want  of  water, 
may  be  recovered  by  an  abundant  supply,  and 
placing  them  under  a  bell  glass,  in  a  little  heat; 
but  if  once  the  roots  of  a  heath  are  thoroughly 
dried^  no  art  of  the  gardener  will  recover  the 
plant.  This  is  the  true  reason  why  so  many 
heaths  are  destroyed  when  introduced  into  rooms 
as  chamber  plants,  and  also  by  gardeners  who  are 
ignorant  of  their  nature. 

Heaths  are  propagated  readily  by  seed,  by 
cuttings,  and  a  few  by  layers.  In  propagating 
by  cuttings,  the  tender  tops  are  taken  at  what- 
ever season  of  the  year  they  begin  to  grow, 
which  with  most  sorts  is  about  the  month  of 
June.  The  strong  growing  kinds  require  the 
cuttings  to  be  rather  larger  than  the  other,  and 
some  of  the  stunted  growing  kinds  should  be 
kept  in  the  hot-house  a  little  while  when  they 
begin  to  grow,  to  draw  them  to  a  sufficient  length 
of  young  wood,  or  cuttings  cannot  be  procured. 
Then  take  the  extreme  points  of  the  shoots,  and 
with  a  sharp  pen-knife,  cut  off  their  lower  ends 
at  right  angles,  placing  the  cutting  in  the  nail 
of  the  thumb  as  in  cutting  the  nib  of  a  pen. 
The  cutting  will  be  from  three  quarters  to  an 
inch  long,  strip  off  the  leaves  from  the  lower  end 
to  nearly  half  the  length  of  the  cutting,  and  in 
order  that  this  may  be  done  without  injuring 
the  shoot,  use  a  sharp  pen  knife,  or  a  pair  of 
small  scissors,  for  the  least  bruise  or  wound 
spoils  the  cutting.  This  done,  dibble  the  cut- 
tings into  pots  fiUed  with  moistened  white  sand 
from  pits,  or  with  any  small  sand  from  pits  or 
rivers,  or  if  neither  of  these  can  be  procured, 
with  powdered  sand -stone  ;  when  they  are  all 
planted,  water  the  whole  to  fix  them  properly, 
and  when  the  molstui*e  has  subuded,  cover  them 
with  a  small  crystal  or  greenish  crystal  bell- 
glass,  fitted  within  the  rim  of  the  pot,  and  place 
them  in  the  shade  on  a  spent  hot-bed,  keeping 
them  quite  close  till  rooted.  The  free  striking 
sorts  will  have  roots  in  two  months,  and  the 
others  at  different  periods,  from  three  to  twelve 
months ;  most  of  them  will  be  ready  for  trans- 
planting into  pots  of  the  smallest  size  in  the 
following  March.  Their  rooting  is  easily  known 
by  their  beginning  to  shoot,  and  then  the  bell 
should  be  taken  off  an  hour  or  two  every  day. 
Many  heaths  ripen  their  seeds  in  this  country, 
and  seeds  of  the  various  sorts  are  regularly  sent 
home  by  collectors  at  the  Cape  of  Good  Hope  ; 
these  imported  seeds  usually  arrive  in  winter, 
and  they  should  be  sown  early  in  the  following 
spring,  in  pots  containing  equal  parts  of  peat 
earth  and  sand  well  mixed  together ;  the  seeds 
should  be  thinly  covered  with  earth,  gently 
pressed  down,  and  bell-glasses  placed  over  them 
as  over  the  cuttings.  The  soil  must  be  kept 
moderately  moist  by  gentle^  waterings,  and  in 
about  six  or  seven  weeks  the  seeds,  if  fresh,  will 
begin  to  come  up  when  the  glasses  may  be 


removed  by  degrees,  and  the  pots  kept  near  the 
glass,  and  shaded  from  the  mid-day  son  till 
autumn,  when  they  may  be  transplanted  into 
pots  of  the  smallest  size.  Seeds  which  are 
ripened  and  saved  in  this  country  may  be  sown  as 
soon  as  gathered,  if  this  occurs  before  November; 
but  if  after  this  month  it  will  then  be  better  to 
defer  sowing  them  until  the  following  spring, 
when  they  are  to  be  treated  in  the  same  manner 
as  the  imported  seed. 

Only  a  few  of  the  more  delicate  species  are 
propagated  by  layers,  such  as  «.  massoni,  retorta^ 
petiokUOy  and  a  few  others.  Even  these  require 
two  years  to  throw  out  roots,  and  for  the  others 
the  more  approved  method  is  to  plant  cuttings. 

Henderson,  of  Wbodhall,  has  been  a  successful 
cultivator  of  heaths  for  upwards  of  thirty  years. 
'^He  says,"  r^;arding  their  general  manage- 
ment,* ^  I  keep  them  at  all  times  cool  and  aizy, 
opening  the  glasses  in  winter  when  there  b  no 
frost  and  letting  the  wind  blow  on  them,  and 
using  no  fire;  but  in  time  of  frost,  I  never  shift 
any  plant  till  the  pot  is  quite  full  of  roots. 
When  the  plants  get  large,  several  of  them  will 
continue  in  good  health  for  three  or  four  years 
without  shifting,  and  flower  welL  I  have 
plants  of  e,  retorta  here  in  pots  seven  inches  in 
diameter,  which  are  very  bushy,  being  eighteen 
inches  across,  and  fourteen  inches  high  above  the 
pot ;  e,  infitndilmliformiSy  two  feet  and  a  half  in 
diameter,  and  two  feet  nine  inches  high ;  e.  pil- 
osa,  between  five  and  six  feet  high,  and  three 
feet  across  in  pots,  eleven  inches  in  diameter; 
these  have  not  been  shifted  for  five  years,  and 
are  in  high  health,  and  covered  with  strong  fine 
flowers,  from  the  mouth  of  the  pot  to  the  top  of 
the  plant."  The  number  of  ascertained  species  of 
Cape  heaths  exceeds  three  hundred,  besides 
varieties  of  them  arising  from  cultivation.  Not 
above  twelve  species  are  common  to  Europe; 
while  the  American  continent  is  entirely  desti- 
tute of  any  member  of  this  family. 

Heaths  are  by  no  means  liable  to  the  attacks 
of  insects,  or  other  vermin,  which  infest  the  more 
succulent  shrubs.  On  the  whole,  their  culture 
is  easy,  and  the  beauty  and  variety  of  their 
flowers  well  compensate  any  trouble  in  rearing 
them.  Most  of  the  species  are  short  lived,  and 
require  therefore  frequent  renewals  by  cuttings. 
They  do  not  thrive  well  in  the  smoke  of  the 
city,  and  require  a  pure  and  open  atmosphere. 
They  are  not  well  adopted  for  chamber  plants 
either,  and  to  have  them  in  perfection  a  separate 
house  should  be  appropriated  for  them. 

We  have  thus  enumerated  a  few  of  the  most 
interesting  garden  flowers  and  shrubs,  and  might 
have  extended  this  notice  to  a  great  length.  In 
fact,  the  sorts  and  varieties  are  almost  unlimited, 
and  thus  a  succession  of  new  and  pleasing  objects 
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are  always  within  the  power  of  tlio  cultivator  of 
ornamental  plants.  Every  {amily,  too,  has  its 
peculiar  period  in  the  year  of  flowering,  and 
tboa  an  annual  succession  of  plants,  appearing 
and  disappearing  add  to  the  present  gratification 
and  the  excited  hope  of  the  florist.  No  arrange- 
ment could  have  heen  more  judicious  than  this 
successive  blossoming  of  plants,  and  thus  the 
diversified  beauty  of  these  natural  ornaments  of 
the  soil  is  prolonged  from  the  chill  of  January 
to  the  latest  glow  of  receding  autumn.  We  shall 
here  insert  an  interesting  table  drawn  up  to 
illustrate  the  monthly  development  of  flowers.* 

Jdnmary, — The  crocus,  tulip,  and  some  alliums 
beginning  to  emerge  from  the  ground  ;  if  mild 
weather,  perhaps  some  choioe  plant  in  flower, 
as  the  Christmas  rose,  daisy,  winter  aconite,  but 
generally  no  flower  is  to  be  seen  at  this  season. 

But  ever-greens  now  display  their  foliage  to 
much  advantage,  especially  the  holly,  with  its 
coral  berries,  chimonanthis  fragrans,  and  fra- 
gnns  grandifloris,  with  the  laurestinus,  are  in 
flower.  The  glossy  leaves  of  the  Portuguese 
laurel  glisten  in  a  lively  cheerful  manner  in  the 
gleams  of  sunshine  with  which  we  are  favoured 
even  in  this  month  ;  those  of  the  common  laurel 
do  the  same.  In  the  green-house,  the  camellias 
are  in  full  bloom,  and  some  heaths  and  Austral- 
ian plants.  In  the  stove  strelitzia,  and  some 
other  plants.  From  the  pits  and  hotbeds  in  the 
reserve  garden,  forced  roses,  hyacinths,  and  other 
bulbs,  with  early  mignonette,  are  ready  to  adorn 
the  cabinet  or  drawing  room. 

Februaiy, — ^The  snow  drop,  Christmas  rose, 
and  winter  aconite,  in  flower.  The  crocus, 
crown  imperial,  and  other  bulbs,  fast  advancing, 
if  the  weather  be  favourable.  The  buds  of  the 
weeping-willow  bursting,  or  about  to  burst,  a 
proof  that  this  species  has  not  yet  become  accli- 
mated to  Britain.  The  male  flowers  of  the 
hazel,  yew,  erica  camea,  and  some  other  shrubs, 
appear.  In  the  green-house,  camellias  and 
heaths  are  in  great  beauty,  as  also  some  species 
of  oxalis,  protea,  &c.  In  the  stove,  strelitzia, 
and  some  bulbs  and  succulents,  with  forced 
flowers  from  the  pits,  as  in  Janiuiry.  The  lark 
sings  about  the  beginning  of  the  month,  and 
the  thrush  about  the  middle. 

March, — Among  florist's  flowers,  the  crocus, 
sciHa,  some  hyacinths,  and  crown  imperials,  and 
also  the  primrose  and  polyanthus  are  in  bloom 
in  the  latter  half  of  the  month.  Saxifraga 
opporitifolia,  among  the  alpines;  and  viola  odor- 
ata,  in  a  warm  border  or  on  rock  work.  Saxi- 
fraga retusa,  chrysosplenium  oppositifolium,  and 
altemifolium.  Some  pines,  poplars,  and  wil- 
lews  show  their  catkins;  the  doe,  cornelian 
cherry,  mezereon,  different  varieties,  daphne 
pontica,  and  collina,  the  lonicera  nigra,   and 
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rosemary  in  flower.  In  tlie  green-house,  some 
camellias  still  in  flower,  numerous  heaths  in 
great  beauty,  also  aletris,  lachenalia,  oxalis,  some 
geraniums.  In  the  stove,  some  scitamines,  and 
bulbs,  solandra  grandiflora,  eugenia,  and  justicia. 
The  ring  dove  begins  to  coo  in  the  first  week  of 
the  month. 

April. — The  hyacinth,  narcissus,  auricula, 
polyanthus,  forming  the  most  valued  florist's 
flowers,  are  in  perfection  in  the  course  of  this 
month,  also  the  scilla,  fritillaria,  wall-flower, 
daisy,  pulmonaria  officinalis,  omphalodes  vema, 
various  saxifrages,  and  other  alpines.  Most  of  the 
wild  fruit  trees,  as  crabs,  pears,  cherries,  and 
those  allied  species,  are  now  in  flower ;  most  of 
the  willows,  birches,  elms,  and  oaks  show  their 
catkins.  Among  shrubs,  the  honey-suckle, 
some  robinias,  andromedas,  daphnes,  ericas,  and 
xanthoriza  apiifolia,  are  in  flower.  In  the  green- 
house, above  thirty  species  of  eric«,  and  nearly 
as  many  of  the  ixi«  family,  with  lachenalia, 
oxalis,  acacia,  and  various  other  genera  in  perfec- 
tion. In  the  stove,  dracena,  bromelia,  kemp- 
feria,  and  stapelias.  Abundance  of  forced  arCi- 
des,  including  annuals,  as  sweet  peas,  larkspurs, 
&c.  in  flower.  Most  of  the  British  summer 
birds  of  passage  arrive  during  this  montli. 

May. — ^The  auricula  stage  still  a  fine  object 
in  the  first  week,  and  the  polyanthus  and  nar- 
cissus family  not  yet  over.  The  collections  of 
tulips,  anemones,  and  pteonies  in  full  beauty  from 
the  middle  of  the  month.  Many  showy  herba- 
ceous plants,  as  statice,  lychnus,  phlox,  come 
into  fiower.  Among  the  aquatic,  Huttonia  pal« 
ustris,  and  ranunculus  aquatilis.  The  horse-chtet- 
nut,  hawthorn,  sorbus,  mespilus,  and  snow-drop 
tree  in  great  beauty.  Among  the  American 
shrubs,  several  species  of  magnolia,  azalea,  kal- 
mia,  andromeda,  and  many  common  shrubs ;  the 
lilac,  spirea,  guelder  rose,  honey-suckle,  the 
cinnamon,  Scotch,  bumet-leaved,  and  monthly 
roses.  In  the  green-house  a  fine  display  of 
heaths,  ixie,  and  gladioli;  also  several  geran- 
niums,  salvis,  protea*.  In  the  stove,  passion 
flowers,  justicia,  heliconia,  and  various  other 
genera.  From  the  forcing  department,  pelar- 
goniums, and  other  green-house  plants ;  hydran- 
geas, balsams,  and  tender  annuals.  Most  of  the 
singing  birds  ara  in  this  month  in  full  note. 

June. — ^The  collection  of  peonies  and  anemones 
not  yet  fiided.  Those  of  ranuncules,  iris, 
xiphium,  and  xiphioides,  and  of  the  hardy 
gladioli,  and  ixe«,  in  full  beauty;  assortments 
of  pink  and  sweet-william,  in  flower  towards 
the  end  of  the  month;  also,  hemerocallis,  aquil- 
egia,  campanula,  veronica,  and  many  showy 
herbaceous  perennials:  some  biennials,  as  agros- 
temma  and  abyssum;  annuals,  as  crepis,  silene; 
aquatics,  as  butomus,  hydrocharis,  potamogeton, 
viola,  saxifraga,  and  various  alpines.  Heart's 
now  in  greatest  beauty. 

4  H 
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The  lime,  laburnum,  and  fringe  tree,  in  flower 
towardB  the  middle  of  the  month;  many  sorts 
of  roses,  andromeda,  magnolia,  rhododendron 
maximum,  and  ponticuro,  azalea,  &c.  Of  com- 
mon shrubs,  cbtus,  helianthemum,  erica,  dog- 
wood, elder,  cytisus,  spinea,  lonicera. 

In  the  green-house,  chiefly  tender  annuals 
from  the  reserve  garden,  the  proper  inhabitants 
being  in  the  open  garden;  and  there  the  heaths, 
geraniums,  citrus  tribe,  diosme,  protec,  in  great 
beauty.  In  the  stove,  amaryllis  and  other 
bulbs;  also  the  aloe,  pepper,  and  other  succulents; 
eugenias,  epidendnims,  cassia,  cistrum,  &c. 

The  goat-sucker,  or  fern  owl  ( caprimtdgtis 
Europ€eu8jy  heard  in  the  evenings  of  the  first 
week;  it  is  sometimes  heard  as  early  as  the 
middle  of  May.  Most  singing  birds  leave  off 
singing  about  the  end  of  the  month. 

Jufy. — ^The  flowers  of  thb  month  are  the 
pink,  and  carnation,  the  white  martagon,  and 
the  tiger  lilies,  the  Brompton  stock,  larkspur, 
lupines,  and  other  biennials  and  annuals.  More 
herbaceous  plants  are  now  in  flower  than  in  any 
other  month,  as  chelone,  delphinum,  dictamnus, 
gentiana,  statice,  phlox,  silene,  salvia,  veronica, 
saxifraga.  The  most  showy  of  the  aquatics,  as 
nymphtea,  nuphar,  villarsia,  alisma,  caUa,  stra- 
tiotes,  myosotis,  polyganum,  amphibium,  are 
now  in  flower;  several  varieties  of  Geoigina, 
variabilis,  and  various  alpines.  The  tulip  tree, 
magnolia,  kalmia,  andromeda,  azalea,  erica,  rho- 
dodendron, and  other  American  or  peat  earth 
shrubs,  in  flower.  Among  the  more  common 
kinds,  the  rosea  are  now  in  frill  splendour,  the 
white  jasmine,  honeysuckles,  clematis,  spar- 
tium,  gleditschia,  triacanthus,  cistus,  lycium, 
and  a  great  variety  of  others  of  less  note. 

The  green-house  is  now  filled  with  tender 
annuals,  as  balsams,  globe  amaranthus,  cox- 
combs, ice-plantSy  sensitive  mimosas,  and  pro- 
bably with  some  of  the  stove  plants.  In  the 
open  air,  geraniums  will  be  in  great  beauty,  and 
also  heaths,  misembryanthemum,  melaleuca, 
metrosideros,  protea,  and  numerous  others. 
There  are  numerous  stove  plants  now  in  flower, 
as  canna,  poivrea,  passiflora,  nelumbium,  glori- 
osa,  amaryllis,  pancratium,  cactus,  euphorbia, 
myrtus,  ipimtea,  justicia. 

Showy  butterflies  and  moths  appear  in  the 
beginning,  the  large  dragon  fly  towards  the 
end  of  the  month. 

Augusi. — The  prevailing  garden  flowers  of 
this  month  are  the  holy-hocks,  pyramidal  bell- 
flowers,  lobelias,  annual  stocks,  the  poppies, 
litium  canadense,  and  four  other  American  spe- 
oies.  Numerous  herbaceous  plants  are  now  in 
flower  that  first  appear  in  July;  and  various 
s}>ecie8  of  aster,  astrantia,  helianthus,  narthe- 
cium  ossifragum,  and  numerous  others,  first 
bloom  in  this  month.  Among  the  aquatics  may 
be  mentioned  lobelia,  dortmanna, calla  palustris. 


and  several  species  of  potamogeton.  Scarcely 
any  trees  are  now  in  bloom;  but  of  American 
shrubs  there  are  various  sorts,  as  azalea,  cledm, 
and  magnolia,  in  perfection;  and  of  select  com- 
mon shrubs,  the  hibiscus,  with  its  numerous 
and  beautiful  varieties;  the  rose,  the  honey-snckle, 
yellow  jasmine,  clematis,  spiraea,  and  dwarf 
pavia,  form  a  greater  sliow  in  the  shrubbery  and 
rosary  than  in  any  other  month. 

The  green-house  the  same  as  last  monUi.  In 
the  open  air,  the  plants  growing  vigorously;  but 
except  the  geraniums  and  heaths,  and  some  suc- 
culents, not  many  species  in  flower.  In  the 
stove,  asdepias,  convolvulus,  pancratium,  lager- 
strcemia,  passiflora,  plumbago,  and  numerous 
other  genera,  in  flower. 

The  robin  red-breast  sings  about  the  last 
week;  and  butterflies,  moths,  and  dragon  fliee, 
abound  during  the  whole  month. 

September. — ^The  florist's  flowers  of  thb  month 
are  the  Georginas,  which  flower  also  when 
excited  by  artificial  heat,  previously  to  planting 
in  the  open  ground  in  July  and  August;  bnt 
planted  in  the  usual  way,  are  now  in  perfection. 
Among  the  bulbs,  there  are  the  acb  autumnalis, 
narcissus  serotinus,  and  scilla  autumnalis;  the 
China  aster,  in  all  its  varieties,  b  now  in  per- 
fection. Among  the  herbaceous  perennials,  aster, 
solidago,  helianthus,  gentiana,  phlox,  and  aspLo* 
delus,  are  the  chief  sorts. 

Aralia  spinosa,  some  azaleas,  and  kahmia. 
Lord  Macartney's  rose,  and  another  rose  or  two, 
are  iu  flower  during  the  greater  part  of  thb 
month.  But  the  chief  ornament  of  the  shrub- 
bery is  the  fruit  of  the  mountain  ash,  viburnum, 
craUegi,  pyracantha,  Siberian  crabs^  sorb,  loni- 
cera, apple  rose,  elder.  The  green-house  plants 
are  now  generally  returned  to  their  winter  habi- 
tation in  course  of  thb  month;  some  heaths, 
and  pelargoniums,  and  a  few  other  spedes,  in 
flower.  There  are  not  many  stove  plants  in 
flower  at  thb  season.  Amarillas,  passiflora,  and 
some  succulents,  may  be  mentioned.  Tender 
annuals  are  supplied  from  the  forcing  d^>art- 
ment  of  the  reserve  garden,  for  decorating  the 
plant  cabinet,  conservatory,  or  drawing-room. 

October,  The  garden  flowers  of  thb  month 
are  the  Chinese  chrysanthemums,  some  of  the 
hardier  of  which  will  now  flower  in  the  open 
air,  and  the  others  under  a  glass  case,  or  in  the 
green-house ;  the  colchicum  autumnale,  crocus, 
cyclamen  europeum,  and  stembei^gia  lutea ;  the 
principal  herbaceous  plants  are  aster,  solidago, 
helianthus,  heliopsis,  coreopsis  actinomeris, 
polymnia,  gentiana,  and  some  others.  Arbutus 
.  unedo  b  the  only  beautiful  shrub  in  flower,  and 
also  in  fruit  at  tlib  season ;  gordonia,  rhamnus, 
baccharis,  clematis,  and  the  common  ivy,  are 
also  in  flower.  Any  spare  room  in  the  green- 
house is  now  occupied  with  chrysanthemums,  and 
some  geoi^inas,  raised  in  pots  and  placed  out  of 
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the  reach  of  frost,  to  prolong  their  bloom.  A 
few  heaths,  statlce,  and  pelargoniums  still  in 
hloom.  In  the  stove,  viuea,  stapelia,  romanthera, 
and  a  few  others.  The  increasing  coolness  of 
the  weather  conduces  to  the  retreat  of  a  consi- 
derable number  of  insects. 

Files  of  yarious  species,  and  the  cristalis 
tenax,  which  much  resembles  a  drone  bee,  are 
rery  abundant  in  sunny  days  upon  the  flowers 
of  the  autumnal  flowering  composite. 

November  and  December, — The  remains  of  the 
plants  of  last  month  in  greater  or  less  beauty, 
according  to  the  weather,  and  perhaps  a  few 
plants  unnaturally  in  bloom.  In  mild  winters 
stocks  of  seyeral  sorts,  larkspurs,  violets,  India 
pinks,  pot  marigolds,  polyanthuses,  primroses, 
gmtians,  monthly  roses,  yellow  amary Ills,  daisies, 
and  Tarious  other  plants.  In  the  shrubbery, 
clematis  calycina,  and  perhaps  a  few  plants 
unnaturally  in  bloom.  In  the  greenhouse,  dry- 
andria,  erica,  lantana,  and  camellias,  about  the 
middle  of  December.  In  the  stove,  all  the  spe- 
cies of  strelitzia ;  also  stapelias,  amtuillis,  aletris, 
and  one  or  two  other  bulbs.  From  the  forcing 
department,  hyacinths,  Persian  iris,  and  other 
bulbs,  monthly  roses,  the  Provence  rose,  and 
other  shrubs  and  flowers. 

The  subjoined  table,  drawn  up  by  Linncus, 
shows  the  diurnal  expansion  of  the  corollas  of 
several  species  of  flowers. 

HOROLOGIUM  FLORJE, 

OR  A  TABLB  OF  THE  HOUBS  AT  WBICH  CBBTAIN  PLANTS 

SXPAND  AND  SHUT,  AT  UP8AL,  IN  THE  60th  DEQRBB 
OF  NORTH  IJIT.  


NAMES  OF  PLANTS. 


HrpoclMuifl  nmculata 


3  to  4  iTVaffopofon  prmtanM 

4  to  5  I^^ontodon  tob^roram 
4  to  ft  .pWrte  ht«rarioidet 

4  to  S  jClrhoiiafn  Intybut    . 
4  to  ft  ;Cr«|»l«  t«etonim     . 
4  to  6  Picrldiam  tlDgHmnam 
ft  Sonehnt  ol#rftceat 

ft  Pftpsrer  nndkaule    . 

ft  HemeroodBs  fulra 

ft  to  6  LeontodoD  taraxacum 
ft  to  6  Crepis  alplna 
ft  to  6  Rhagadlohitedalis 


6 

6  to  7 
6  to7 
6  to7 

6  to  7 

6  toS 

7 
7 
7 
7 
7 
7 

7  to  6 
7  toS 
8 

S 
S 
9 
9 


idam  nrobeUatam 

HlfTaduin  rouromm 

HiMveiam  Pllocella 

Cr6pu  rubra 

SoDchns  anrotub 

Aljrwum  utrieulatum   . 

LMDtodon 

Sofiehns  lapponlnu 

LaettteatanTa  . 

Calendula  plnvlalls 

Nymphm  alba 

Antbericttin  ramotom 

M Mcrabryanthennin  barbataro 

Mnerabryaothemnm  Unfuirorme 

Hicracium  auricula  . 

AnagalUs  arventb 

DIanthnt  pmlifer 

HIeraHuin  rhondrillokiM 

Caloiidttia  anreittis  • 
9  to  loArenaria  .... 

9  to  1 0  M#ocmbr yanthcipuin  enrstaUinani 
10  to  11  MoMmbrTantheronin  nodiflonim 


r, 

ft 
ft 
9  to  10^ 


y  yrtayo  hort^uda 

tMrafijQiD  t 


triite 

8Ura«  DoctUlor* 


9  to  10,'GMtttt  grandHloms 


HMraalvldeklk* 


A.II. 
9  to  10 


10 

10  to  IS 
10 

11  to  13 


6  to  IS 

n 

10 


10  to  12 


r.  M. 


7       _. 
7  to8 


1 

4  to  B] 

ft 

9 

8  to  4 

1  to  t 

a' 

% 


3  to  4 
ft 

8  to  41 

1 
8 
9 


1 

I 

8 

S  tn^ 

9  to^ 


CHAP.  LV. 

KATDRAL  FAMILIES  OF  DICOTTLEDONOUS  PLANTS. 

In  chapter  xxv.  we  gave  a  summary  of  the 
natural  families  forming  the  second  great  divi- 
sion of  plants,  the  monocotyledonous;  in  this 
we  shall  enumerate  the  families  composing  the 
third  or  dicotyledonous  division. 

This  division,  as  already  mentioned,  compre- 
hends all  those  plants  whose  embryo  has  two 
seed-lobes,  or  cotyledons,  and  comprehends  the 
greater  number  of  flowering  trees  and  shrubs,  as 
well  as  a  great  proportion  of  other  flowering 
herbaceous  plants. 

In  dicotyledonous  plants,  the  stem  is  com- 
posed internally  of  concentric  layers,  or  ciixsles; 
the  veins  of  the  leaves  are  branched  laterally; 
there  is  generally  both  a  calyx  and  corolla,  and 
two  cotyledons  in  the  embryo.  In  a  single 
family — ^the  conifers,  these  cotyledons  exc^ 
two. 

Aristolochl£,  Jussieu.  This  family  is  com- 
posed of  only  two  genera,  aristolochia  and 
asarum.  It  consists  of  herbaceous,  or  frutescent 
and  twining  plants,  bearing  alternate,  entire 
leaves,  and  axillar  flowers.  Their  calyx  is 
regular,  with  three  valvar  divisions,  or  irregular, 
tubular,  and  forming  a  lip  of  very  diversified 
figure.  The  stamina,  ten  or  twelve  in  number, 
are  inserted  upon  the  ovary.  They  are  some- 
times free  and  distinct,  sometimes  intimately 
united  with  the  style  and  stigma,  and  thus  form- 
ing a  kind  of  nipple  placed  at  the  summit  of 
the  ovary.  On  its  lateral  parts  this  nipple  bears 
the  six  stamina,  which  are  bilocular,  and  at  its 
summit  is  terminated  by  six  small  lobes,  which 
may  be  considered  as  the  stigmas.  The  fruit  is 
a  capsule,  or  a  berry  with  three  or  six  cells,  each 
containing  a  very  large  number  of  seeds,  con- 
tidning  a  very  small  embryo,  placed  in  a  fleshy 
endosperm. 

Jussieu  united  to  thb  fiunily  the  genus  cytinufy 
which  has  become  the  type  of  a  distinct  family, 
under  the  name  of  cytinece. 

The  roots  of  the  plants  of  this  family  are 
generally  tonic  and  stimulant,  and  have  also  been 
employed  in  uterine  affections.  The  root  of 
arietoloehia  eerpentaria^  which  is  aromatic,  with 
a  pungent  taste,  has  been  used  with  success  in 
typhus.  Asarabacca  is  diuretic,  and  is  employed 
as  an  external  application  for  ophthalmia. 

Cmif&B,  Brown.  The  flowers  are  unisexual, 
monoecious,  or  dioecious.  The  calyx  is  adherent, 
rarely  free  C  nepenthes  J,  Its  limb  has  four  or  five 
divifdons.  The  stamina  vary  from  eight  to  sixteen, 
sometimes  a  greater  number.  They  are  mona- 
delphous.  The  ovary  is  inferior,  excepting  in 
nepenthes^  with  one  or  four  cells.  The  seeds 
are  attached  to  parietal  trophosperms.    The  styl«> 
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is  cylindrical,  rarely  wanting,  and  is  terminated 
by  a  stigma,  of  which  the  lobes  are  equal  to  that 
of  the  trophosperms.  The  seeds  hare  an  axile 
cylindrical  embryo,  placed  in  the  centre  of  a 
fleshy  endosperm. 

The  genera  which  compose  this  small  family, 
are  cytinus^  rafflesia^  and  nepenthes.  The  first 
two  are  parasitic,  and  destitute  of  leaves.  The 
other  is  remarkable  for  having  its  leaves  termin- 
ated by  a  kind  of  bottle,  which  shuts  by  means 
of  a  movable  lid;  or,  according  to  some  views, 
this  lid  is  reckoned  the  true  leaf.  This 
femily  is  distinguished  from  the  aristolochi©  by 
having  its  seeds  attached  to  parietal  tropho- 
sperms,  by  its  unisexual  flowers,  and  by  the 
quaternary  or  quinary  number  of  the  different 
parts  of  the  flower. 

The  active  properties  of  these  plants  are  little 
known;  nor  have  they  been  appropriated  to  any 
useful  purpose. 

SANTALACEiB,  Brown.  These  are  herbaceous, 
or  frutescent  plants,  or  trees  with  alternate,  rarely 
opposite  leaves;  destitute  of  stipules,  and  small 
flowers,  either  solitary,  or  disposed  in  a  spike  or 
sertule.  Their  calyx  is  superior,  with  four  or 
five  valvar  divisions.  The  stamina,  four  or  five 
in  num1>er,  are  opposite  to  the  divisions  of  the 
calyx,  and  inserted  at  their  base.  The  ovary  is 
inferior,  with  a  single  cell,  containing  one,  two, 
or  four  ovules,  which  hang  from  the  summit  of 
a  filiform  podosperm,  springing  from  the  bottom 
of  the  cell.  The  style  is  simple,  terminated  by 
a  lobed  stigma.  The  fruit  is  indehiscent,  mon- 
ospermous,  sometimes  slightly  fleshy.  The 
deed  presents  an  axile  embryo  in  a  fleshy  endo- 
sperm. 

This  fi^imily  was  established  by  Brown,  and  is 
composed  of  the  genera  thessiumy  guinchamaliumy 
Oiyris^  and  futanus,  placed  by  Jussieu  in  the 
fiunily  of  eleagne«,  and  of  the  genus  santakmy 
which  formed  part  of  the  onagrarie.  They  are 
trees,  or  dwarf  scrubs,  chiefly  natives  of  the  Cape, 
New  Holland,  and  India,  a  few  only  being  found 
in  Europe  and  America.  SankUum  aUmm  is 
esteemed  for  its  perfume.  The  others  possess 
few  known  virtues. 

Elaaone^,  a.  Rich.  Trees  or  shrubs,  with 
alternate  or  opposite  leaves,  which  are  destitute 
of  stipules,  and  entire.  Their  flowers  are  dioe- 
cious or  hermaphrodite;  the  male  ones  sometimes 
disposed  in  a  kind  of  catkin.  The  calyx  is 
monosepalous,  and  tubular;  its  limb  entire,  or 
with  two  or  four  divisions.  The  stamina,  from 
three  to  eight  in  number,  are  introsal,  and  nearly 
sessile  on  the  inner  wall  of  the  calyx.  In  the 
female  flowers,  the  tube  of  the  calyx  directly 
covers  the  ovary,  but  witliout  adhering  to  it. 
The  entrance  of  the  tube  is  sometimes  partly 
closed  by  a  variously  lobed  disk.  The  ovary  is 
free,  unilocular,  and  contains  a  single  ascending, 
pedicellate  ovary.  The  style  b  short  the  stigma 


simple,  elongated,  and  linguiform.  The  fruit  ii 
a  crustaceous  akenium,  covered  by  the  caljx, 
which  has  become  fleshy.  The  seed  contains,  in 
a  very  thin  endosperm,  an  embiyo  whidi  hn 
the  same  direction. 

The  genera  are  ekBopnus,  hippopkay  ^ephrdk, 
and  conuieum.  They  are  of  little  note.  The 
berries  of  hippophcB  rhamnoideSy  are  used  as  an 
acid  sauce  in  Sweden. 

Thtmelr^  Jussieu.  Shrubs,  rarely  herba- 
ceous plants,  with  alternate,  or  opposite,  entire 
leaves,  having  the  flowers  terminal  or  axillar,in 
sertules,  spikes,  solitary,  or  several  together  in 
the  axils  of  the  leaves.  The  calyx  b  generaDy 
coloured,  and  petaloid,  more  or  less  tubular,  with 
four  or  five  divisions,  which  are  imbricated  before 
expansion.  The  stamina,  generally  eight  in 
number,  disposed  in  two  series,  or  four,  or  onhr 
two,  are  inserted  sessile  upon  the  inner  wall  of 
the  calyx.  The  ovary  is  unilocular,  and  con- 
tains a  single  pendent  ovule.  The  style  is  sim- 
ple, terminated  by  an  equally  simple  stigma. 
The  fruit  is  a  kind  of  nut,  slightly  fleshy  exter- 
nally. The  embryo,  which  is  reversed  like  the 
seed,  is  contained  in  a  fleshy  and  thin  endo- 
sperm. 

The  principal  genera  of  this  family  are:  daph»t, 
aUllera,  passerina,  pitnelui,  siruthiolay  &c. 

The  bark  is  extremely  acrid,  or  caustic,  blis- 
tering the  skin.  That  of  daphne  memem  is 
employed  in  medicine.  The  lace  tree,  d<^pkne 
lagheUOy  is  remarkable  for  the  reticulated  appear- 
ance of  the  liber,  which  may  be  pulled  oat  in 
many  successive  layers,  resembling  a  piece  of 
lace. 

PnoTEACEiE,  Jussieu.  The  proteacea  are  aU 
shrubs  or  trees,  which  grow  in  abundance  at  the 
Cape  of  Good  Hope,  and  in  New  Holland.  Their 
leaves  are  alternate^  sometimes  nearly  vertioel- 
late,  or  imbricate.  Their  flowers,  which  are 
generally  hermaphrodite,  rarely  unisexual,  are 
sometimes  grouped  in  the  axills  of  the  leayes, 
sometimes  collected  into  a  kind  of  cone  or  cat- 
kin. Their  calyx  consists  of  four  linear  sepals, 
sometimes  united,  and  forming  a  tubular  calyx, 
with  four  more  or  less  deep  and  valvar  dirisions. 
The  stamina,  four  in  number,  are  opposite  to 
the  sepals,  and  almost  sessile  at  the  summit  of 
their  inner  surface.  The  ovary  is  firee,  with  a 
single  cell,  containing  a  seed  attached  about  the 
middle  of  its  height.  The  style  is  terminated 
by  a  usually  simple  stigma.  The  finiits  are 
capsules  of  various  forms,  unilocular,  and  mon- 
ospermous,  opening  on  one  side  by  a  longitu- 
dinal suture,  and  by  their  aggregation,  sometimes 
forming  a  kind  of  cone.  The  seed,  which  is 
occasionally  winged,  consists  of  a  straight  embryo 
destitute  of  endosperm. 

The  genera  of  this  fiunily  are  numerous.  We 
shall  here  mention  as  examples  :  prUea^  petn- 
phila,  banisia,  greviHeOy  mbothnvm^  haJteOy  &c 
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This  iiumly,  on  account  of  the  fonn  of  its  calyx, 
its  stamina  sessile  at  the  summit  of  the  sepals, 
and  especially  its  general  aspect,  cannot  be  con- 
founded with  any  other. 

From  their  beauty,  they  are  esteemed  in  orna- 
mental gardening.  They  are  not  known  to  pos- 
sess any  other  valuable  properties.  The  bark 
is  astringent,  and  that  of  one  species  yields  a 
pink  dye. 

LAunnnLC,  Jusdeu.  Trees  or  slirubs  with 
alternate,  rarely  opposite,  entire  or  lobed,  very 
frequently  coriaceous,  persistent,  dotted  leaves. 
The  flowers,  sometimes  unisexual,  are  disposed 
in  panicles  or  cymes.  The  calyx  is  monosepalous, 
with  four  or  six  deep  divisions,  imbricated  by 
their  edges  previous  to  expansion.  The  stamina 
are  from  eight  to  twelve,  inserted  at  the  base  of 
the  calyx.  Their  filaments  have  at  their  base 
two  pedicellate  appendages,  of  diversified  form, 
and  appearing  to  be  abortive  stamina.  The 
anthers  are  terminal,  opening  by  means  of  two 
or  four  valves,  which  rise  from  the  base  to  the 
mmmit.  The  ovary  is  free,  unilocular,  con- 
taining a  single  pendent  ovule.  The  style  is 
more  or  less  elongated,  and  is  terminated  by  a 
simple  stigma.  The  fruit  is  fleshy,  accompanied 
at  its  base  by  the  calyx,  which  forms  a  kind  of 
capula.  The  seed  contains  under  its  proper 
integument  a  very  large  embryo,  reversed  like 
the  seed,  with  extremely  thick  and  fleshy  coty- 
ledons. 

The  type  of  this  family  is  formed  by  the 
laurel,  and  some  genera  allied  to  it,  as  hariania, 
ceoiea,  and  eastytha.  The  last  mentioned  genus 
is  remarkable  for  being  composed  of  herbaceous 
twining  and  leafless  plants.  Jussieu  united 
m^uHea  with  the  laurines,  but  Mr  Brown  has 
Justly  removed  it  to  form  a  distinct  family  under 
the  name  of  myristicece.  The  family  of  laurineie 
is  chiefly  characterised  by  its  peculiar  aspect, 
and  by  its  stamina,  the  anthers  of  which  open 
by  means  of  valves.  The  same  character  is 
observed  in  the  hamamelideie  and  Berberides; 
but  the  last  mentioned  fiimily  belongs  to  the 
class  of  hypogynous  polypetalous  dicotyle- 
dones. 

Many  oC  the  species  are  aromatic,  pungent, 
and  stomachic.  Cinnamon,  cassia,  and  camphor, 
are  obtained  from  various  species  of  Laurus. 
The  bark  of  laurus  benzoin  is  employed  in 
America  in  intermittent  fevers. 

MtbisticejB,  Brown.  Tropical  trees  with  alter- 
nate, entire  leaves,  which  are  not  dotted,  and 
dioecious,  axillar,  or  terminal  flowers,  variously 
disposed.  Their  monosepalous  caljrx  has  four 
valvar  divisions.  In  the  male  flowers  there  are 
from  three  to  twelve  monadelphous  stamina;  the 
anthers  placed  close  together,  often  united,  and 
opening  by  a  longitudinal  groove.  In  the  female 
flowers  the  ovary  is  free,  with  a  single  eeU,  con- 
taining a  single  erect  ovule.    The  style  is  very 


short,  terminated  by  a  lobed  stigma.  The  fruit 
is  a  kind  of  capsular  berry,  opening  with  two 
valves.  The  seed  ih  covered  by  a  fleshy  arillus, 
divided  into  a  great  number  of  shreds.  The 
endosperm  is  fleshy  or  very  hard,  mottled,  and 
contains  tqwards  its  base  a  very  small  erect 
embryo. 

The  type  of  this  hmUy  is  the  nutmeg  tree.  It 
is  very  distinct  from  the  laurinece,  in  having  its 
calyx  with  three  divisions;  its  stamina  monadel- 
phous, and  opening  by  a  longitudinal  groove; 
its  seed  erect,  and  furnished  with  an  arillus;  and 
its  embryo  very  small,  and  contained  in  a  hard 
and  marbled  endosperm. 

Nutmeg  and  mace,  the  fruit  of  myruiica  mos- 
ehata,  are  possessed  of  aromatic  and  stimulant 
properties. 

PoLTGONBJS,  Jusneu .  Herbaceous,  rarely  suf- 
frutescent  plants,  with  alternate  leaves,  sheath- 
ing at  their  base,  or  adhering  to  a  membranous 
and  stipular  sheath,  rolled  downwards  upon  their 
middle  nerve  when  young.  Flowers  sometimes 
unisexual,  disposed  in  cylindrical  spikes,  or  in 
terminal  clusters.  Calyn  monosepalous,  with 
from  four  to  six  s^:ments,  sometimes  disposed 
in  two  rows,  and  imbricated  previous  to  their 
evolution.  Stamina  from  four  to  nine,  firee,  and 
with  anthers  opening  longitudinally.  Ovary 
free,  unilocular,  with  a  single  erect  ovule;  the 
fruit,  which  is  pretty  frequently  triangular,  is 
dry  and  indehiscent,  sometimes  covered  by  the 
persistent  calyx.  The  seed  contains,  in  a  farin- 
aceous, sometimes  very  thin  endosperm,  a  re- 
versed and  often  unilateral  embryo. 

This  family  is  composed  of  the  genera  pofy- 
ffonum,  rumexy  rheum^  eocoMx^  &c.  It  is  dis- 
tinguished from  the  chenopodes,  by  the  stipular 
sheath  of  its  leaves,  it§  erect  ovule,  and  its  re- 
versed embryo. 

The  roots  of  many  species  are  astringent,  as 
of  the  rumiees  generally.  Those  of  rJieum  are 
well  known  as  a  common  purgative.  Poiypanum 
hydropiper  is  extremely  acrid,  and  blisters  the 
mouth  when  tasted.  The  seeds  of  polygonum 
fagopyrum^  or  buck-wheat,  which  is  extensively 
cultivated  in  France,  are  used  as  food.  The 
leaves  and  young  stems  of  rumex  acetosa  and 
aeUoseUoy  are  agreeably  acid,  as  are  those  of 
oxyria  renifonnis. 

Atripucbs,  Jussieu.  Chbnopodbls,  Decan- 
doUe.  Herbaceous  or  woody  plants,  with  alter- 
nate or  opposite  leaves,  destitute  of  stipules. 
The  flowers  are  small,  sometimes  unisexual,  dis- 
posed in  branched  clusters,  or  grouped  in  the 
axilla  of  the  leaves.  The  calyx  is  monosepalous, 
sometimes  tubular  at  the  base,  with  three,  fonr, 
or  five,  more  or  less  deep,  persistent  lobes.  The 
stamina  vary  from  one  to  five.  They  are  inserted 
either  at  the  base  of  the  calyx,  or  under  the 
ovary,  and  are  opposite  to  the  lobes  of  the  calyx* 
The  ovary  b  free,  unilocular,  monospermous. 
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containing  a  single  erect  oynle,  which  is  some- 
times supported  upon  a  more  or  less  long  and 
slender  podosperm.  The  style,  which  is  rarely 
simple,  has  two,  three,  or  four  divisions,  each 
terminated  by  a  sabulate  stigma.  The  frait  is 
an  akenium,  or  a  small  berry.  The  seed  is  com- 
posed beneath  its  proper  integument  of  a  slender 
cylindrical  embryo,  curved  back  upon  a  farina- 
ceous endosperm,  or  spirally  t^^nsted,  and  some- 
times without  endosperm. 

This  family  is  composed  of  the  genera  cheno- 
podiumy  atripleXy  salwla,  beta,  salicomiay  &c.  It 
is  closely  connected,  on  the  one  hand,  with  the 
polygoneie,  which  differ  from  it  in  the  stipular 
sheath  of  their  leaves,  their  straight  embryo,  and 
their  superior  radicle;  and,  on  the  other,  with 
the  amaranthaceie,  from  which,  in  fact,  they 
differ  only  in  their  general  aspect,  and  in  some 
characters  of  little  importance.  The  chenopo- 
de«  present  examples  of  genera  having  a  peri- 
gynous  insertion,  such  as  beta,  hlitumy  spinacia, 
and  others  in  greater  number,  which  have  the 
insertion  hypogynous,  such  as  rivinia^  salsola, 
eamphorosmay  chenopodiumy  &c. 

The  maritime  species  yield  soda,  and  are  em- 
ployed in  the  manufacture  of  barilla.  From  the 
root  of  beta  rulgaris,  sugar  is  obtained.  The 
roots  and  herbage  of  many  species  are  employed 
as  articles  of  food.  Chenopodium  olidum  is 
remarkable  for  its  disagreeable  smell,  resembling 
that  of  putrid  fish. 

AMAiuNTHACEiE,  Browu.  (Part  oftheAmar- 
anihaceas  of  Jussiu.)  The  amaranthaces 
are  herbaceous,  or  suffhitescent  plants,  bearing 
alternate  or  opposite  leaves,  sometimes  ^mished 
with  scariose  stipules.  The  flowers  are  small, 
often  hermaphrodite,  sometimes  unisexual,  dis- 
posed in  spikes,  panicles,  or  capitula,  and  fur- 
nished with  scales,  by  which  they  are  separated. 
The  calyx  is  monosepalous,  often  perristent, 
with  four  or  five  very  deep  divisions.  The  stamina 
vary  from  three  to  five.  Their  filaments  are 
sometimes  free,  sometimes  monadelphous,  and 
occasionally  form  a  membranous  tube,  lobed  at 
its  summit,  and  bearing  the  anthers  on  its  inner 
surface.  The  ovary  is  fi^e,  unilocular,  contain- 
ing a  single  erect  ovule,  sometimes  borne  upon 
a  very  long,  recurved  podosperm,  at  the  summit 
of  which  they  hang.  The  style  is  simple  or 
wanting,  and  is  terminated  by  two  or  three 
stigmas.  The  fruit,  which  is  genei-ally  sur- 
rounded by  the  calyx,  is  an  akenium  or  a  small 
pyxidium,  opening  by  means  of  a  lid.  The 
embryo  is  cylindrical,  dongated,  recurved  around 
a  farinaceous  endosperm. 

This  family  is  composed  of  the  genera  amar- 
arUhuSy  celosiayffomphrenay  achyranthes,  &c.,  and  is 
closely  allied  to  the  chenopodete. 

From  the  amaranthaces  are  separated  certain 
genera  with  perigynous  stamina,  as  illecdnm, 
paronychia,  &c..  which,  together  with    some  ' 


others  removed  from  the  caryophyllec,  form  a 
distinct  family  under  the  name  of  parony- 
chiece. 

Most  of  this  family  are  weeds.  Several  species 
are  used  as  salads,  or  pot-herbs.  Some  are  cul- 
tivated in  the  flower  garden,  as  the  globe  «nar- 
anthus,  the  love-lies-bleeding,  and  the  cock's- 
combs. 

NTCTAGimEJB,  Jussieu.  The  nyctaginec  are 
herbaceous  plants,  shrubs,  or  even  trees,  with 
simple,  generally  opposite,  sometimes  alternate 
leaves.  The  flowers  are  axillar,  or  terminal, 
often  collected  several  together  in  a  common, 
proper,  and  calciform  involucre.  Their  calyx 
is  monosepalous,  coloured,  often  tubular,  bulg- 
ing at  its  lower  part,  which  is  often  thicker,  and 
persists  after  the  fall  of  the  upper  part.  The 
limb  is  more  or  less  divided  into  plaited  lobes. 
The  stamina  vary  from  five  to  ten,  and  are 
inserted  upon  the  upper  edge  of  a  kind  of  hypo- 
gynous disk,  often  in  the  form  of  a  capsule. 
The  ovary  is  one-celled,  and  contains  an  erect 
ovule.  The  style  and  stigma  are  mmple.  The 
fruit  is  a  cariopsis,  covered  by  the  disk  and  the 
lower  part  of  calyx,  which  are  crustaoeooa,  and 
form  a  kind  of  accessory  pericarp.  The  true 
pericarp  is  thin,  and  adheres  to  the  proper  tegu- 
ment of  the  seed.  The  seed  is  composed  of  an 
embryo,  curved  upon  itself^  having  its  radicle 
bent  back  upon  the  face  of  one  of  the  cotyledons, 
and  thus  embracing  the  endosperm,  which  is 
central. 

The  genera  nyctago,  aUUmiay  pisomoy  boerka- 
vioy  &c.,  belong  to  this  family.  Some  authon, 
setting  out  with  the  genera  whose  involucre  is 
uniflorous,  as  in  nyctago,  or  the  marvel  of  Peru, 
have  considered  the  involucre  as  a  calyx,  and  the 
calyx  as  a  corolla ;  but  analogy,  and  especially 
the  genera  which  have  an  involucre  containing 
several  flowers,  prove  the  perianth  to  be  really 
single.  The  roots  are  generally  purgative ;  most 
of  the  species  are  mere  weeds. 

pLANTAOiKiE,  Jussieu.  A  Small  family  of 
plants  containing  only  the  genera  platUago  and 
liUoreUa,  The  flowers  are  hermaphrodite,  uni- 
sexual in  liUorellay  forming  simple,  cylindrical, 
elongated,  or  globular  spikes;  the  flowers  rarely 
solitary.  The  calyx  has  four  deep,  p^wstent 
divisions,  or  four  unequal  sepals,  in  the  form  of 
scales,  two  of  them  more  external.  The  corolla 
is  monopetalous,  tubular,  with  four  regular  divi- 
sions, seldom  entire  at  its  summit.  In  the  genus 
plafOoffOy  the  corolla  gives  attachment  to  four 
protruded  stamina,  which  in  UUorcUa  spring 
from  the  receptacle.  The  ovary  is  free,  with 
one,  two,  or  very  rarely  four  cells,  containing 
one  or  more  ovules.  The  style  is  capillar,  ter- 
minated by  a  simple  subulate  stigma,  rarely 
bifid  at  the  tip.  The  fruit  is  a  small  pyxidium, 
covered  by  the  persistent  corolla.  The  seeds  are 
composed  of  a  proper  integument,  which  covers 
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a  fleshy  endosperm,  at  the  centre  of  which  is  a 
cylindrical  axile  and  homotrope  embryo. 

The  plantaginie  are  herbaceous,  rarely  suffru- 
tescent  plants,  often  stemless,  and  having  only 
radical  peduncles,  which  bear  spikes  of  very 
dense  flowers.  Their  leaves  are  often  radical, 
entire  toothed,  or  variously  incised.  They  grow 
in  all  latitudes. 

The  seeds  of  plantoffo  upitghula  and  psylliumy 
form,  with  water,  a  mucilage,  which,  in  India, 
is  employed  as  a  demulcent.  The  herbage  is 
bitter,  but  without  remarkable  properties. 

Plombiginjb,  Jussieu.  A  natural  family  of 
dicotyledonous  plants,  placed  by  some  among 
the  apetalc,  and  by  oUiers  among  the  monope- 
tal«.  They  are  herbaceous  or  suflrutescent 
plants,  with  alternate  leaves,  sometimes  all  col- 
lected at  the  base  of  the  stem,  and  sheathing. 
The  flowers  are  disposed  in  spikes,  or  in  branched 
and  terminal  racemes.  Their  calyx  is  monose- 
palous,  tubular,  plicate  and  persistent,  generally 
with  five  divisions.  The  corolla  is  sometimes 
monopetalous,  sometimes  formed  of  ^ye  equal 
petals,  which  not  unfrequently  are  united  toge- 
ther at  the  base.  The  stamina,  generally  five  in 
number,  and  opposite  to  the  divisions  of  the 
corolla,  are  epipetalous,  when  the  corolla  is  poly- 
petalous,  and  immediately  hypogynous  when  the 
corolla  is  monopetalous  (which  is  the  reverse  of 
the  general  disposition).  The  ovary  is  free, 
pretty  frequently  five-cornered,  with  a  single  cell, 
containing  an  ovule  hanging  to  the  summit  of 
a  filiform  and  basilar  podosperm.  The  styles, 
from  three  to  five  in  number,  are  terminated  by 
an  equal  number  of  subulate  stigmas.  The  frui  t 
U  an  akenium  enveloped  by  the  cal3rx.  The 
seed  is  composed  of  a  proper  integument  and  a 
&rinaceous  endosperm,  in  the  centre  of  which  b 
an  embryo  having  the  same  direction  as  the 
seed. 

This  little  &mi]y  is  composed  of  the  genera 
plumbagoy  statice^  /tmofttum,  vogelia  of  Lamarck, 
tkeia  of  Loureiro,  csgialUis  of  Brown.  It  difiers 
fix>m  the  nyctaginec,  which  are  monoperian- 
thous,  in  having  its  ovule  supported  upon  a  long 
podosperm,  at  the  summit  of  which  it  hangs,  in 
having  several  styles  and  stigmas,  in  having  the 
embryo  straight  and  not  bent  upon  itself.  Their 
virtues  are  tonic,  astringent,  or  acrid.  The  root 
of  sUUice  caroliniana  is  powerfully  astringent. 
Those  of  several  speciesof  p/um^oare  extremely 
caustic,  and  have  been  employed  as  rube&cients 
and  vesicatories,  as  well  as  in  the  treatment  of 
ulcers. 

PRniuLACBj£,yent.  Ltsimachije,  Jusrieu.  The 
]{rimnlacec  are  annual  or  perennial  plants,  with 
opposite  or  verticillate,  very  rarely  scattered, 
leaves.  Their  flowers  are  dbposed  in  spikes,  or 
in  axillar  or  terminal  racemes ;  sometimes  they 
are  solitary,  or  variously  grouped.  The  calyx 
is  monosepaloue,  with  five  or  four  divisions;  the 


corolla  monopetalous  and  regular,  sometimes 
tubular  at  the  base,  sometimes  very  deeply  divi- 
ded into  five  segments.  The  stamina,  five  in 
nimiber,  are  either  free  or  monadelphous,  and 
are  inserted  at  the  upper  part  of  the  tube  of  tlie 
corolla,  or  at  the  base  of  its  divisions.  They  are 
opposite  to  the  divisions,  and  their  introrsai 
anthers  open  each  by  a  longitudinal  groove.  The 
ovary  is  free,  with  a  single  cell  containing  a  very 
great  number  of  ovules  attached  to  a  central  tro- 
phosperm.  The  style  and  the  stigma  are  sim- 
ple. The  fruit  is  a  unilocular,  polyspermous 
capsule,  opening  by  three  or  ^ve  valves,  or  an 
operculate  pyxidium.  The  seeds  present  a  cyl- 
indrical embryo  placed  transversely  to  the  hilum 
in  a  fleshy  endosperm. 

The  principal  genera  which  compose  tliis 
family  are :  primula^  lysimaehia,  hoUomOy  atw- 
gallUy  eyehmeny  centunetUuSy  &c.  Samolua  has 
also  been  united  to  it,  although  its  ovary  is,  to  a 
great  extent^  adherent  to  the  calyx.  In  all  its 
other  characters,  however,  it  agrees  with  this 
family. 

The  primulaceie  are  very  well  characterixed 
by  their  stamina  being  opposite  to  the  divisions 
of  the  corolla,  their  unilocular  capsule,  the  seeds 
of  which  are  attached  to  a  central  trophosperm, 
and  their  embryo  placed  transversely  before  the 
hilum.  In  these  different  characters,  they  come 
very  near  the  myrsinec,  which  differ  in  having 
the  fruit  fleshy,  and  the  seeds  immersed  in  pits 
of  the  trophosperm,  which  is  fleshy  and  very 
large. 

The  root  of  Cyclamen  is  acrid,  but  the  fiunily 
is  not  distinguished  by  any  remarkable  proper- 
ties. The  primrose,  and  many  other  species,  are 
beautiful  garden  flowers.  Hollonia  is  a  beauti- 
ful aquatic,  common  in  England. 

Lbntibulabia,  Rich.  A  small  family,  con- 
sisting of  only  two  genera,  fOricularia  and  pin- 
guicuia^  which  were  formerly  placed  at  the  end 
of  the  primulacefe.  They  are  small  herbaceous 
plants,  growing  among  water,  or  in  moist  and 
inundated  places.  Their  leaves  are  either  clus- 
tered in  a  rosaceous  form,  at  the  base  of  the 
stems,  or  divided  into  capillar,  and  often  vesi- 
cular segments,  in  the  species  which  grow 
immersed  in  the  water.  The  stem  is  always 
simple,  bearing  one  or  several  flowers  at  its 
extremity.  The  calyx  is  persistent,  monoee- 
palous,  and  as  it  were  divided  into  two  lips. 
The  corolla  is  monopetalous,  irregular,  spurred, 
and  also  two-lipped.  The  stamina,  two  in  num- 
ber, are  included,  and  are  inserted  at  the  very 
base  of  the  corolla.  The  ovary  is  one^  celled,  and 
contains  a  great  number  of  ovules  attached  to  a 
central  trophosperm.  The  style  is  simple  and 
very  short ;  the  stigma  bilamellate.  The  fruit 
is  a  unilocular,  polyspermous  capsule,  opening 
either  transversely,  or  by  a  longitudinal  slit, 
which  divides  its  summit  into  two  valves.    Th«) 
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fieedf  preaent  an  embryo  immedlateljr  coyered 
by  the  proper  integament. 

ThiB  small  fiunily  is  diBtinguishod  from  the 
primuhices  by  its  irregular  corolla,  its  two  sta- 
mina, and  its  embryo  destitute  of  endosperm ; 
and  from  the  antirrhins  by  its  one-celled  fruit, 
of  which  the  trophosperm  is  central,  and  its 
embryo  destitute  of  endosperm. 

Globulabijb,  De  Cand.  The  genus  ^^o^M^orta, 
which  was  at  first  placed  among  the  primulaoee, 
constitutes  of  itself  this  little  fiunily,  of  which 
the  following  are  the  principal  characters.  The 
calyx  is  monosepalous,  tubular,  persistent,  with 
five  divisions.  The  corolla  is  monopetalous 
tubular,  irregular,  with  five  narrow,  unequal 
segments,  disposed  so  as  to  form  two  lips. 
The  stamina,  four  or  five  in  number,  are  alter- 
nate with  the  divisions  of  the  corolla.  The 
ovary  is  unilocular,  containing  a  single  pendent 
ovule.  The  style  is  slender,  and  terminated  by 
a  stigma  with  two  tubular  and  unequal  divisions. 
At  the  base  of  the  ovary  is  a  small  unilateral 
disk.  The  fruit  is  an  akenium  covered  by  the 
calyx.  The  embryo  is  nearly  cylindrical,  axile, 
and  placed  in  a  fleshy  endosperm. 

The  globularie  are  herbaceous  or  suffrutesoent 
plants,  with  leaves  all  radical  or  alternate,  and 
small  bluish  flowers  collected  into  a  globular 
capitulum,and  accompanied  with  bracteas.  They 
differ  from  the  primulacee  in  having  their  cor- 
olla irregular,  their  stamina  alternate,  and  their 
ovary  containing  a  single  reversed  ovule. 

OBOBANCHBiB,  Vent.  Plants  sometimes  par- 
asitic on  the  roots  of  other  plants,  sometimes 
growing  in  the  earth.  Their  stem  is  sometimes 
destitute  of  leaves,  which  are  substituted  by 
scales.  The  flowers,  which  are  accompanied  by 
bracteas,  are  terminal,  someUmes  solituy,  some- 
times disposed  in  a  spike.  The  calyx  is  mono- 
sepalous and  tubular,  or  divided  to  the  base  into 
distinct  sepals.  The  corolla  is  monopetalous, 
irregular,  often  two-lipped.  The  stamina  are 
generally  didynamous.  The  ovary,  which  is 
applied  upon  a  hypogynous  and  annular  disk, 
has  only  one  ceU,  which  contains  very  numerous 
ovules  attached  to  two  parietal  trophoeperms, 
bifid  on  their  free  side.  The  style  is  terminated 
by  a  stigma  with  two  unequal  lobes.  The  fruit 
is  a  unilocular  capsule,  opening  into  two  valves, 
each  of  which  bears  a  trophosperm  on  the  middle 
of  its  inner  lace.  The  seeds,  which  have  a  double 
integument,  present  a  fleshy  endosperm,  which 
bears  a  very  small  embryo,  placed  in  a  depres- 
sion in  its  upper  and  lateral  part 

The  genera  orobanehs^  phelippea^  UahroaOy  &c., 
form  this  family,  which  differs  from  the  scro- 
phularine  in  its  unilocular  ovary,  the  portion 
of  the  embryo,  and  especially  die  general  ap- 
pearance of  the  plants  of  which  it  is  composed. 

Astringent,  but  of  little  importance  in  a  medi- 
cal point  of  view. 


ScBorauLuuKJB,  Brown.  Scrcpkulari4t  and 
Pediadareiy  Juseieu.  Herbs  or  ahruba^  with 
simple  leaves,  which  are  often  opposite,  some- 
times alternate,  and  flowers  disposed  in  spikes 
or  terminal  racemes.  Their  calyx  is  monoae- 
palous,  persistent,  with  four  or  fire  unequal 
divisions.  The  corolla  is  monopetalous,  irregu- 
lar, two-lipped,  and  often  personate.  The  stamina 
from  two  to  four  in  number,  are  in  the  latter 
case  didynamous.  The  ovary,  i^iplied  upon  a 
hypogynous  disk,  has  two  polyspermooa  odls. 
The  style  is  simple,  terminated  by  a  two-lobed 
stigma.  The  fruit  is  abilocular  capsule,  Tary- 
ing  much  in  its  mode  of  dehiscence.  Sometimes 
it  opens  by  holes  formed  towards  the  sommit, 
someUmes  by  irregular  plates,  sometimes  by  two 
or  four  valves,  each  bearing  the  half  of  the  dis- 
sepiment on  the  middle  of  its  inner  £soet,  or 
opposite  to  the  dissepiment  which  remaina  entire. 
The  seeds  c<mtain,  under  their  proper  integu- 
ment, a  kernel,  composed  of  a  fleshy  endoqwim, 
which  encloses  a  straight  cylindrical  embryo, 
having  its  radicle  directed  towards  the  hilum,  or 
opposite  to  that  point  of  attachment. 

"We  have  foUowed,"  says  Richard,  "the 
example  of  Mr  Brown,  who  unites  into  one  the 
two  fiunilies  proposed  by  Jussieu,  und^  the 
names  of  tcropkularuB  and  pMculares,  The 
principal  difference  which  served  to  distinguish 
these  two  fiunilies,  was  derived  from  the  mode 
of  dehiscence  of  the  c^sule,  which,  in  the 
scrophularic,  takes  place  by  holes  or  valves 
opposite  to  the  dissepiment,  which  renudns 
untouched;  whereas,  in  the  pediculares,  each 
valve  bears,  on  the  middle  of  its  inner  sur&oe, 
the  half  of  the  septum.  Bqt  these  difierenoes, 
which  appear  very  decided,  present  numerous 
shades;  and,  fi>r  example,  in  the  genus  venmica^ 
we  find  almost  all  modifications  of  them.  But 
we  have  observed  another  difference  between 
these  two  groups,  which  we  have  not  had  an 
opportunity  of  remarking  in  all  the  genera,  but 
which  has  appeared  to  us  constant  in  all  those 
of  which  we  have  examined  the  seed,  and  which 
is,  that  in  the  pediculares  of  Jussieu,  the  embryo 
has  always  a  direction  the  reverse  of  that  of  the 
seed,  that  is,  its  cotyledons  are  turned  towards 
the  hilum,  whereas  the  contrary  happens  in  the 
scrophularie. 

1.  Pediculares:  pedieularis^  rhmtmtkui^  m&- 
lampyrum,  veronica^  eupkrasioy  wimui^  &c. 

2.  ScBOPHVLARiiB:  anttrrAffttOR,  Unaritif  ter^- 
phdarioy  digUdUsy  gnOMoy  &c. 

A  great  proportion  of  the  didynamia  aagios- 
permia  of  Linnieus,  belong  to  thb  fimuly;  cap- 
sular fruit,  and  didynamous  stamens,  being 
among  the  most  obvious  characteristics  of  the 
order.  The  ^ecies  are  generally  herbs,  rarely 
shrubs,  and  are  found  in  mountains,  valleys, 
ditches,  and  way-sides,  in  all  parts  of  the  worid. 

PtdieulariSy    rkinanihui,    wt^ampynmy  and 
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€>^9hrasiay  are  slightly  bitter,  but  possesB  no 
remarkable  properties.  Decoction  of  vermica 
^gidmaUs  is  recommended  as  a  substitute  for  tea. 
The  serophularue  are  generally  bitter,  acrid,  and 
nauseating,  producing  purging  and  vomiting. 
DigitaUt  diminishes  the  force  of  the  circulation, 
inereases  the  secretion  of  the  saliva  and  urine, 
and  may  produce  vomiting,  dejection,  vertigo, 
and  death. 

SolakejB,  Jussieu.  In  this  family  are  found 
herbaceous  plants,  shrubs,  and  even  small  trees, 
sometimes  fnmished  with  prickles  on  several  of 
their  parts,  having  simple  or  compound  leaves, 
which  are  alternate,  m  sometimes  geminate 
towards  the  upper  part  of  the  twigs.  Theur 
flowers,  which  are  often  very  large,  are  either 
extra-axillar,  or  form  spikes  or  racemes.  Their 
monoaepalous,  persistent  calyx,  has  five  shallow 
divisions.  The  corolla,  which  is  monopetalous, 
and  in  most  cases  regular,  presents  very  diver- 
sified forms,  with  fks^  more  or  less  plicate  lobes. 
The  stamina,  which  are  equal  in  number  to  the 
lobes  of  the  corolla,  have  their  filaments  free, 
rarely  monadelphous  at  the  base.  The  ovary  is 
seated  on  a  hypogynous  disk,  and  has  commonly 
two,  rarely  three  or  four  polyspermous  cells, 
the  ovules  of  which  are  attached  at  the  inner 
an^e.  The  style  is  simple,  terminated  by  a 
two-lobed  stigma.  The  fruit  is  either  a  cap- 
«ile,  with  two  or  four  polyspermous  cells,  open- 
ing by  two  or  four  valves,  or  a  two-celled  or 
three-celled  berry.  The  seeds,  sometimes  reni- 
form,  and  having  a  granulated  episperm,  have  a 
more  or  less  curved  embryo,  in  a  fleshy  endo- 
sperm. 

The  solanec  are  very  intimately  allied  to  the 
serophularins,  but  difl^r  from  them  in  having 
their  leaves  generally  alternate,  their  corolla 
regular,  their  stamina  of  the  same  number  as 
the  lobes  of  the  corolla,  and  especially  in  having 
their  embryo  curved  upon  itself.  The  last  men- 
tioned character  is  sometimes  the  only  one  which 
equally  distinguishes  the  solanee  with  irregular 
corollas  from  certain  scrophularinc.  The  genera 
of  this  family  form  two  sections,  according  as 
the  fruit  is  flc^y  or  capsular. 

1 .  Fruit  capsular;  nieotiana^  verbascumy  hyosey- 
awmiy  datura^  &c. 

2.  Fruit  fleshy :  aokmumy  airopa,  eapsicumy 
pf^talisy  JytimHy  &c. 

The  plants  of  this  family  may  be  considered 
generally  as  narcotic  or  poisonous.  The  pro- 
perties of  tobacco  are  well  known.  The  leaves 
of  hyoscyamus,  datura,  and  atropa,  produce 
nausea  and  vertigo.  Datwm  Mramanium  has 
been  employed  in  epilepsy  and  asthma.  The  juice 
of  ahropa  belladormc^  besides  its  general  effects, 
dilates  the  pupil.  The  wrbammmsy  again,  are 
mucilaginous  and  mild.  Solanum  dulcamaray 
a  poisonous  or  narcotic  plant,  belongs  to  the 
tame  genus  as  the  potato,  the  root  and  berry  of 


which  have  no  narcotic  effect  even  when  eaten 
raw,  and  of  which  the  former  is  one  of  our  most 
wholesome  esculents.  The  fruits  of  solanum 
esculmtum,  and  other  species,  are  also  eaten. 

AcAKTHACEJS,  Jusdcu.  The  acanthacee  are 
herbs  or  shrubs,  with  opposite  leaves,  flowers 
disposed  in  spikes,  and  accompanied  with  brac- 
teas  at  their  base.  Their  calyx  is  monosepalous, 
with  four  or  five  divisions,  regular  or  irregular. 
The  corolla  is  monopetalous,  irregular,  commonly 
bilabiate.  The  stamina  are  two  or  four,  in  the 
latter  case  tetradynamous.  The  ovary  lias  two 
cells,  which  contain  two  or  a  greater  number  of 
ovules,  and  b  applied  upon  an  annular  hypogy- 
nous disk.  The  style  b  simple,  terminated  by 
a  two-lobed  stigma.  The  fruit  is  a  capsule,  with 
two  cells,  which  are  sometimes  monospermous, 
and  opens  elastically  into  two  valves,  each  of 
which  carries  with  it  half  of  the  dissepiment. 
The  seeds  are  generally  supported  upon  a  filiform 
podosperm,  and  their  embryo,  which  is  placed 
immediately  under  their  proper  int^^ument,  is 
destitute  of  endosperm,  and  has  its  radicle  gene- 
rally turned  towards  the  hilum. 

This  &mily  differs  from  the  scrophularinec  in 
having  its  sc«ds  supported  upon  a  long  podos- 
perm, in  having  its  embryo  destitute  of  endos- 
perm, as  in  jiigtieia,  niellia,  thunhergia,  &c. 
The  species  are  generally  bitter  and  tonic,  but 
their  properties  are  little  known. 

Jasminbjb,  Jussieu.  JoiminecB  and  Lilittcea 
Ventenat.  0/aM<r,Link.  This  family  b composed 
of  shrubs,  small  trees,  or  even  trees  of  very  large 
size,  with  opposite,  rarely  alternate,  simple,  or 
pinnate  leaves.  The  flowers  are  hermaphrodite, 
excepting  in  the  gemiB /raxinusy  in  which  they 
are  alternate.  The  calyx  b  monosepalous,  tur- 
binate in  its  lower  part.  The  corolla  b  mono- 
petalous, often  tubular  and  irregular,  with  four 
or  five  lobes,  which  are  sometimes  so  deep  that 
the  corolla  seems  polypetalous  as  in  omus,  chuh 
nantkus.  It  b  sometimes  entirely  wanting. 
The  stamina  are  only  two.  The  ovary  has  two 
cells,  each  containing  two  suspended  ovules.  The 
style  b  simple,  and  terminated  by  a  two-lobed 
stigma.  The  fruit  b  sometimes  a  two-celled 
capsule,  indehiscent,  or  opening  by  two  valves ; 
sometimes  it  is  fleshy,  and  contains  an  osseous 
nucleus.  The  proper  integument  of  the  seed  is 
thin  or  fleshy.  The  endoq>erm  is  fleshy  or  hard , 
and  contains  an  embryo  having  the  same  direc- 
tion as  the  seed. 

The  genera  of  thb  family  may  be  divided 
into  two  sections. 

1.  Fruit  dry,  Lilage^e:  liUuyfimtanuia^fraX' 
inuSf  ngcUmthes. 

2.  Fruit  fleshy,  JAsmiiBiE :  joiminum^  oUa^ 
ligHstrumy  philyrea,  Set. 

Manna  b  the  concrete  juice  of  several  species 
of  Jr(unnus,  The  flowers  of  several  species  of 
J€umnum  yield  a  fragrant  essential  oil  used  as  a 
4i 
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perfume.  Oliye-oil  b  obtained  from  the  peri- 
carps of  the  common  olire.  The  flowers  of 
oUafragrwM  are  uaed  by  the  Chinese  in  flav- 
ouring tea. 

VERBKNACBJe,  Jussieo.  The  Terbenaoec  are 
trees  or  shrubs,  rarel  j  herbaceous  plants,  usnally 
with  opposite,  sometimes  compound  leaves.  The 
flowers  are  disposed  in  ipikes  or  corymbs :  more 
rarely  they  are  axillar  and  solitary.  Their  calyx 
b  monoaepalous^  persistent,  and  tubular.  The 
corolla  is  monopetalous,  tubular,  commonly 
irregular.  The  stamina  are  didynamous,  some- 
times only  two  in  number.  The  ovary  has  two 
or  four  cells,  containing  one  or  two  erect  ovules. 
The  style  is  terminated  by  a  simple  or  bifid 
stigma.  1  he  fruit  is  a  berry  or  drupe,  contain- 
ing a  nut  with  two  or  four  cells,  which  are  often 
monospermous.  The  seed  is  composed  of  a  pro- 
per integument,  and  a  thin  and  fleshy  endos- 
perm, which  covers  a  straight  embryo. 

This  family,  which  is  composed  of  the  genera 
verbeMty  wUXy  clerodendrum,  gapama^  Ac,  is  dis- 
tinguished from  the  preceding  by  its  frtiit  being 
fleshy  (excepting  in  twftwm),  and  by  its  seeds 
being  usually  solitary  in  each  cell.  Many  of  the 
species  are  mere  weeds.  Others  are  esteemed 
for  their  showy  flowers.  Tedona  furnishes  the 
Indian  teak  wood  so  much  employed  in  ship 
building. 

MropORiNBiE,  Brown.  Shrubs  generally  gla- 
brous, with  simple,  alternate,  or  opposite  leaves, 
and  axillar  flowers,  destitute  of  braoteas.  Their 
calyx  is  persistent,  with  five  deep  divisions. 
Corolla  monopetalous,  neaily  regular,  or  slightly 
two-lipped.  The  stamina  are  didynamous  or 
sometimes  five  in  number,  one  occasionally 
rudimentary.  The  ovary  is  free,  applied  upon 
a  hypogynous  and  annular  disk.  It  has  finom 
two  to  four  cells,  containing  each  one  or  two 
ovules  hanging  from  its  summit.  The  simple 
style  is  terminated  by  a  nmple  stigma.  The 
fruit  is  a  drupe,  containing  a  nucleus  with  two 
or  four  cells,  each  containing  one  or  two  seeds, 
composed  of  a  cylindrical  embryo,  placed  in  the 
centre  of  a  rather  dense  endosperm. 

The  myoporinee  are  allied  to  verbenaceie, 
from  which  they  differ,  eq>ecial]y  in  having 
their  seeds  pendent,  and  furnished  with  a  thick 
endosperm.  The  family  consists  of  the  genera 
myoporumy  bimHa,  pholidiay  sUnochiUuy  and 
er&mophila.  They  are  all  natives  of  New  Hol- 
land. The  avecennias  grow  on  the  shores  and 
among  water,  something  like  the  mangrove. 

LiBiATiB,  Jussieu.  The  Labiatse  form  one 
of  the  most  natural  families  in  the  vegetable 
kingdom.  Tliey  are  herbaceous  plants,  or  some- 
times shrubs,  of  which  the  stem  is  square,  the 
leaves  simple  and  opposite,  the  flowers  grouped 
in  the  axille  of  the  leaves,  and  thus  forming 
spikes  or  branched  racemes.  Their  calyx  is 
monosepalous,  tubular  and  irregular,  and    is 


divided  into  two  lips,  an  upper  and  a  tower. 
The  stamina  are  four  in  number,  and  didynsr 
mous :  sometimes  the  two  shorter  are  abortive. 
The  ovary,  which  is  applied  upon  a  hypogy- 
nous disk,  is  deeply  four-lobed,  and  much 
depressed  at  its  centre,  from  which  springs  a 
simple  style,  surmounted  by  a  bifid  stigma.  A 
transverse  section  of  the  ovary  presents  four 
cells,  containing  each  an  erect  ovule.  The  fruit 
is  composed  of  four  monospermous  akenia, 
enclosed  by  the  persistent  calyx.  The  seed  con- 
tains an  erect  embryo  in  the  coitre  of  a  fleshy 
ttidosperm,  which  is  sometimes  very  thin. 

The  very  numerous  genera  of  this  fiunily  may 
be  divided  into  two  sections,  according  as  they 
have  two  or  four  stamina. 

Sect.  I.  Two  stamina:  so/via,  ramarmm, 
wumardoy  lyccpus,  &c. 

Sect.  II.  Four  didynamous  stamina:  bdMka, 
leonurus,  thymus,  ballota,  wiarrMim,  pkhmis, 
jofiin^&c. 

The  plants  of  this  &mily  ooutain  an  aromatic 
volatile  oil,  camphor,  and  a  bitter  extrsetiTe, 
which  render  Hiem  stomachic,  stimulant,  and 
tonic  No  poisonous  or  deleterious  species  has 
been  found  amongst  them.  The  roots  of  $taefy$ 
pakuiru  are  eatable.  Many  q>ecies  are  used  ss 
aromatics  in  food,  such  as  mint,  marjoram,  and 
basil.  From  others  agreeable  periumes  are 
extracted,  as  thyme,  lavender,  mint,  and  rose^ 
mary. 

BoR^coKSiB,  Jussieu.  TheboraginecareheriM, 
shrubs,  or  even  sometimes  tall  trees,  bearing 
alternate  leaves,  often  covered,  as  well  as  Uie 
stems,  with  very  stiff"  hairs.  Their  flowers  form 
unilateral  spikes,  rolled  in  the  form  of  a  eroder 
at  their  summit,  often  aggregated,  and  fbrnung 
a  kind  of  panicle.  Their  calyx  is  monosepal- 
ous, regular,  perustent,  and  five-lobed.  The 
corolla  is  monopetalous,  regular,  five-lobed,  and 
in  a  certain  number  of  genera  presents,  near  the 
throat,  five  projecting  appendages,  which  are 
hollow  witlun,  and  open  externally  at  their  hisR 
The  five  stamina  are  inserted  at  the  upper  part 
of  the  tube  of  the  calyx,  and  alternate  with  the 
appendages  just  mentioned,  when  these  are  pie- 
sent.  The  ovary,  which  is  supported  upon  t 
hypogynous,  annular  and  sinuous  disk,  isdee^y 
fbur-lobed,  with  four  monospermous  cells,  and 
deeply  depressed  at  its  centre.  The  style  spring? 
from  this  depression,  and  is  terminated  by  a  two- 
lobed  stigma.  The  fruit  is  composed  of  fear 
monospermous  carpels,  which  are  more  rsrdy 
united,  and  form  a  dry  or  fleshy  fruit,  with  two 
or  four  cells,  which  are  sometimos  osseous,  or 
with  only  one  cell  through  abortion.  The  seeds 
have  their  embryo  reversed  in  a  fleshy  but 
very  thin  endosperm,  which  is  sometimes  want- 

The  family  of  boraginec  is  related  to  the 
labiatse  in  the  structure  of  its  pisUl,  which  is  the 
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mune,  and  to  the  seropliulariiue.  But  it  is  dis^ 
tingtiished  ftt>m  the  fonner  hy  its  cylindrical 
stem,  alternate  leares,  regolar  coroUa,  stamina 
Hre  in  number,  and  from  the  latter  by  the  strno- 
ture  of  its  orary  and  fruit. 

Among  the  genera  are  the  following. 

Sect.  I.  Grenera  without  appendages  to  the 
corolla :  eehitimy  lithotpermum,  ptdmanarioy  onw- 
moy  eordia,  &:c. 

Sect.  II.  Genera  furnished  with  appendages : 
tymphytum^  fyeopsis,  anchusa^  bcroffOy  (yno^los- 
mat,  &c. 

Yentenat  proposed  separating  from  the  bora> 
gines  the  genns  cordioy  on  account  of  its  simple 
and  fleshy  fruit,  and  forming  of  it  a  family 
tinder  the  name  of  Mbettenof.  Mr  Brown  thinks 
that  the  genera  hydrophyUum^  elldsiOy  and  pka- 
eeHoy  which  have  a  capsular  fruit,  a  large  homy 
endosperm,  and  compound  or  deeply-lobed  leaves, 
form  a  distinct  family,  which  he  names  hydro- 
pkyUa.  Lastly,  Professor  Schrader,  in  his  excel- 
lent memoir  on  the  bon^^ee,  proposes  to  divide 
them  into  three  distinct  orders :  horageneagy 
hydrifphylU^y  and  hdiotropieeeB. 

The  plants  of  this  family  are  common  in 
Europe,  and  the  north  of  Africa,  less  abundant 
in  India,  and  the  equatorial  regions,  and  not 
unfrvquent  in  New  Holland ;  they  are  mucilagi- 
nous and  emollient,  but  possess  no  properties 
that  qtialify  them  to  be  of  much  importance  as 
food  or  medicine ;  many  species  are  mere  weeds, 
others  are  beautiful  ornamental  flowers.  The 
roots  of  amelmsa  tinetoria^  lUMosperwuim  tinetor- 
tMR,  ameku$a  virgtmcOy  and  some  other  species, 
are  used  to  dye  a  red  colour.  Pure  nitre  has 
been  found  in  several  species. 

CofrvoLVULACBiB,  Jussicu.  Herbaceous  or  suf- 
frutesoent  plants,  often  voluble  and  climbing, 
having  alternate  leaves,  which  are  simple,  or 
more  or  less  deeply  lobed ;  axillar  or  terminal 
flowers ;  a  monosepalous,  persistent  calyx,  with 
five  divisions ;  a  monopetalous,  regular  corolla, 
with  five  plicate  lobes;  and  five  stamina  inser- 
ted into  the  tube  of  the  corolla.  The  ovary  is 
simple  and  fi'ee,  supported  upon  a  hypogynous 
disk,  and  has  from  two  to  four  cells  containing 
a  small  number  of  ovules.  The  style  is  simple 
or  double.  The  fruit  is  a  capsule  having  from 
one  to  four  cells,  usually  containing  one  or  two 
seeds,  attached  towards  the  base  of  the  dissepi- 
ments. It  opens  into  two  or  four  valves,  the 
edges  of  which  are  applied  upon  the  dissepi- 
ments which  remain  in  place.  More  rarely  the 
capsule  remains  closed,  or  opens  into  two  super- 
imposed valves*  The  embryo,  of  which  the 
cotyledons  are  flat  and  plicate,  is  rolled  upon 
itself,  and  placed  in  the  centre  of  a  soft  and  as  it 
were  mucilaginous  endosperm. 

The  essential  character  of  this  family  consists 
in  its  capsule,  the  sutures  of  which  correspond 
to  the  dissepiments.    This  character  being  want- 


ing in  some  genera  formerly  united  with  the 
convolvulacee,  such  as  hydrdM,  noma,  tagonea^ 
and  diapensiay  Mr  Brown  has  proposed  forming 
them  into  a  distinct  family  under  the  name  of 
^roleaeeoe.  The  principal  genera  of  the  con- 
volvulacec  are  ecmvokulus,  ipomeea,  cutcutay 
evolmUuSy  cresMy  &c. 

The  roots  are  generally  acrid  and  purgative. 
Jalap  is  obtained  from  convolvulus  jalapoy  and 
scammony  from  c,  scammmia.  The  root  of  c, 
pandurtOus  is  used  as  a  puigative  in  North 
America,  and  those  of  many  other  species  pos- 
sess the  same  properties.  On  the  other  hand, 
those  of  the  sweet  potato  fc,  batatas  J  and  edulis 
are  articles  of  food.  Several  species  are  garden 
flowers. 

PoLSMoifiACBiB,Jussieu.  Herbaceousorwoody, 
sometimes  twining  plants,  furnished  with  alter- 
nate or  opposite  leaves,  often  divided  and  pinna-' 
tifid,  and  axillar  or  terminal  flowers,  forming 
branched  racemes.  Each  flower  is  composed  of 
a  five-lobed,  monosepalous  calyx ;  a  regular,  sel- 
dom irregular,  monopetalous  corolla,  with  five 
more  or  less  deep  divisions ;  five  stamina  inser- 
ted into  the  corolla ;  an  ovary  applied  upon  a 
disk  which  is  often  spread  out  at  the  bottom  of 
the  flower  and  lobed.  This  ovary  has  three  cells, 
containing  one,  or  more  frequently  several 
ovules.  The  style  is  simple,  terminated  by  a 
trifid  stigma.  The  fruit  is  a  three-celled  cap- 
sule, opening  by  three  valves,  which  are  septi- 
ferous  on  the  middle  of  their  inner  face,  or  only 
bear  the  impression  of  the  dissepiment,  which 
remains  untouched  at  the  centre  of  the  capsule. 
The  seeds  have  an  erect  embryo  in  the  centre  of 
a  fleshy  endosperm. 

This  &mily  is  in  some  measure  intermediate 
between  the  convolvulaces  and  bignoniaceae.  It 
difiers  from  the  former  in  having  its  valves  sep- 
tiferous  in  the  middle  of  their  inner  suiface,  and 
not  contiguous  at  their  margins  over  the  disse- 
piments, and  in  its  erect  embryo  ;  from  the  lat- 
ter, in  having  the  corolla  almost  always  regular, 
Uie  ovary  three-celled,  its  valves  septiferous,  &c. 
The  genera  which  compose  this  fieanily  are  in 
small  number :  polmmmiumy  phloxy  cantua^  bon- 
plandi4i^  and  probably  ocibaa.  They  are  natives 
of  the  mountainous  parts  of  Europe.  Some  are 
showy  plants  but  possess  no  remarkable  pro- 
perties. 

BiONONiACXA,  Jussieu.  Bignoniaceasy  and 
Podali'Mmy  Brown.  Trees,  shrubs,  or  more 
rarely  herbaceous  plants,  with  the  stem  often 
sarmentose  and  fiirnished  with  cirri.  The  leaves 
are  commonly  opposite  or  temate,  rarely  alter- 
nate, usually  compound.  The  flowers,  which 
are  terminal,  or  axillar,  and  variously  grouped, 
have  a  monosepalous,  often  persistent,  five-lobed 
calyx,  a  monopetalous  coroUa,  more  or  less  irre- 
gular, and  with  five  divisions.  The  stamina  are 
commonly  four  and  didynamous,  accompanied 
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by  a  sterile  filament,  -which  is  the  indication  of 
a  fifth  abortire  stamen.  In  some  genera  the 
five  stamina  are  equal,  or  two  only  are  fertile. 
The  ovary,  which  is  placed  upon  a  hypogynous 
disk,  presents  one  or  two  cells  usually  containing 
sereral  omles.  The  style  is  simple  and  termi- 
nated by  a  bilamellate  stigma.  The  fruit  is  a 
capsule  with  one  or  two  cells,  opening  by  two 
valves  opposite  to  the  dissepiment.  In  some 
rare  cases  the  fruit  is  fleshy,  or  hard  and  inde- 
hiscent.  The  seeds,  which  are  often  maigined 
with  a  membranous  wing  all  round,  contain 
beneath  their  proper  integument  an  erect  embryo, 
destitute  of  endosperm. 

The  principal  genera  of  this  family  are  Ugna- 
nia,  eatalpa^  jacarandoy  tecoma,  &c.,  of  which 
the  seeds  are  winged ;  and  sesamumy  martyniay 
and  eraniolariay  of  which  the  seeds  are  wing- 
less. They  ar^  generally  tropical  plants  and 
have  showy  ornamental  flowers.  Bignania  radi- 
cans  is  a  beautiful  climbing  plant,  and  the/acar- 
atuUu  have  lai^  blue  and  purple  flowers,  with 
elegant  leaves.  Their  wood  is  said  to  resist  the 
attacks  of  worms. 

GsNTLLNEiK,  Jussicu.  Nearly  all  the  genti- 
ans are  herbaceous  plants,  rarely  frutescent, 
bearing  smooth,  entire,  opposite  leaves.  Flowers 
solitary,  terminal  or  axUlar,  or  collected  into 
simple  spikes.  Calyx  monosepalous,  often  per- 
sistent, with  five  divisions.  Corolla  monopetal- 
ous,  regular,  commonly  with  ^y^  lobes,  which 
are  imbricated  previous  to  their  development. 
The  stamina  are  of  the  same  number  as  the  divi- 
sions of  the  corolla,  and  alternate  with  them. 
The  ovary,  sometimes  contracted  and  in  a  man- 
ner fusiform  at  its  base,  has  a  single  cell,  con- 
taining a  great  number  of  ovules  attached  to  two 
parietal  and  sutural  trophosperms,  bifid  on  the 
inner  side.  The  style  is  simple  and  deeply 
bipartite  ;  each  division  bearing  a  stigma.  The 
fruit  is  e^  one-celled  capsule,  containing  a  very 
great  number  of  seeds.  It  opens  by  two  valves, 
the  edges  of  which  are  more  or  less  inflected  to 
meet  the  trophosperms.  The  seeds  are  generally 
very  small,  and  their  embryo,  which  is  erect,  b 
contained  in  the  axis  of  a  fleshy  endosperm. 

This  family  is  well  characterized  by  its  gene- 
ral appearance,  its  opposite  entire  leaves,  and 
their  glaucous  green  colour.  It  is  allied,  on  the 
one  hand,  to  the  proteaces,  from  which  it  dif- 
fers in  its  opposite  leaves,  its  two-celled  ovaries, 
and  the  peculiar  mode  of  dehiscence  of  its  ca])- 
sule ;  and,  on  the  other  hand,  to  the  scrophul- 
arineae,  which,  however,  are  easily  distinguished 
by  their  irregular  corolla,  their  four  didynamous 
stamina,  and  the  dehiscence  of  their  fruit.  Of 
the  genera  of  this  family  we  may  mention  gen^ 
tiana,  erythrcea^  chirania,  ex<icum,  viiiarsia,  and 
menyanthes.  The  two  last  are  remarkable  for 
theh-  alternate  leaves,  which  are  temate  in  meny- 


They  are  all  pretty  planta,  but  are  finer  in 
their  wild  state  than  when  cultivated.  In  their 
properties  they  are  generally  bitter,  stomachic, 
and  tonic.  The  roots  of  genHana  hUea^  pmrfm- 
rea,  rtAra,  and  amarillOy  are  employed  as  such. 
Menyanthei  trifoliata  is  also  intensely  bitter,  as 
is  tiUarria  nymphoides,  Erytkrcta  ceKUmrivm 
and  lati/oiia  yield  an  intense  bitter,  leas  nau- 
seous than  that  of  most  others. 

Apoctnbje,  Jussieu.  Apocyne^e  and  Asdqn- 
adeeSy  Jussieu.  StrychneaSy  Jussieu.  The  apo- 
cynee  are  very  different  in  their  aspect.  They 
are  herbaceous  plants,  shrubs,  or  even  tall  trees, 
and  generally  lactescent.  Their  leaves  are  am- 
ple and  opposite.  Flowers  axillar  or  terminal, 
solitary  or  variously  aggr^ated.  The  calyx 
monosepalous,  with  five  divisions,  sometimes 
spreading,  sometimes  tubular.  Corolla  mono- 
petalous,  regular,  of  very  diversified  form,  some- 
times presenting  five  concave,  petaloid  appenda- 
ges, which  spring  from  the  throat  of  the  corolla, 
and  are  in  part  united  to  the  stamina,  which  are 
five  in  number,  sometimes  free  and  distinct, 
sometimes  united  by  the  filaments  and  anthers, 
and  forming  a  kind  of  tube  which  covers  the 
pistil,  and  is  often  united  at  its  summit  to  the 
stigma.  The  anthers  are  two-celled,  and  the 
pollen  which  they  contain  is  pulverulent  in 
those  whose  stamina  are  free,  and  in  solid  mtsBpft 
of  the  same  form  as  the  interior  of  the  cell  iu 
those  in  which  the  stamina  are  united.  Eadi 
pollen-mass  is  terminated  at  its  summit  by  a 
gland,  which  is  united  to  that  of  the  poUen-mass 
next  to  it.  Two  free  ovaries,  applied  upon  a 
hypogynous  disk,  united  together  by  their  inner 
side  or  only  by  their  summit,  present  each  a 
cell  which  contains  a  great  number  of  ovules 
placed  at  their  inner  suture.  The  two  styles  are 
sometimes  united  into  one,  and  terminate  in  a 
more  or  less  discoid,  sometimes  cylindrical  and 
truncate  stigma.  The  fruit  is  a  simple  or  double 
follicle ;  more  rarely  it  is  fleshy  and  indehisoent. 
The  seeds,  which  are  attached  to  a  sutural  tro- 
phosperm,  are  naked  or  crowned  by  a  pappus. 
They  contain  in  a  fleshy  or  homy  endosperm  a 
straight  embryo. 

This  family  has  been  divided  by  Mr  Brown 
into  two : 

1.  The  true  Apocykba,  which  have  the  corolla 
destitute  of  appendages,  and  the  pollen  powdery. 
Such  are  the  genera  apocynumy  vincoy  rauwoifiay 
ardmnioy  nmtim,  &c. 

2.  The  AsGLBPiADBie,  the  corolla  of  which  is 
furnished  with  an  appendage,  and  the  pollen  in 
solid  masses,  as  in  the  orchides.  Such  are  the 
genera  asclepiajf,  Ao^a,  €ynanehumy  &c. 

Their  properties  are  acrid,  stimulating,  or 
narcotic,  frequently  highly  poisonous.  Nux 
vomica  is  the  seed  of  a  species  of  sUychnos  of 
that  name.  The  seed  of  eerbera  Umgkm  is  a 
violent  poison,  as  is  that  of  many  other  spedes. 
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Uany  of  these  plants,  howerer,  are  employed  as 
purgatiyes,  diaphoretics,  tonics,  and  febrifuges, 
and  others  as  articles  of  food.  It  is  probable 
that  when  their  properties  are  better  known, 
they  will  be  found  to  be  of  eminent  service  in 
medicine  and  domestic  economy. 

Safotils,  Jassiea.  Trees  orshmbsall  extra- 
European  and  for  the  most  part  inter-tropical. 
Their  leaves  are  alternate,  entire,  persistent,  and 
coriaceous;  their  flowers  hermaphrodite  and 
axillar.  Calyx  persistent,  monosepalous.  Cor- 
olla monopetalous^  regular,  with  lobes  equal  in 
number  to  those  of  the  calyx,  double  or  triple. 
The  stamina  are  in  definite  number :  some  of 
them,  of  the  same  number  as  the  lobes  of  the 
calyx,  and  opposite  to  the  petals^  are  fertile ;  the 
rest,  alternate  with  the  others,  sterile.  The 
ovary  has  several  cells,  containing  each  an  erect 
ovule.  The  style  is  terminated  by  a  generally 
simple,  sometimes  lobed  stigma.  The  fruit  is 
fleshy,  with  one  or*several  monospermous,  some- 
times bony  cells.  The  embryo  is  erect,  and  is 
contained  in  a  fleshy  endosperm,  which  is  rarely 
wanting. 

The  genera  of  this  family  are  achraSy  mimu- 
9opSf  syderoxylorty  imbricariay  laeumay  &c.  It  is 
closely  allied  to  the  ebenaceie,  which  differ  from 
it  in  having  their  flowers  generally  unisexual, 
their  stamina  disposed  in  two  series,  their  style 
divided,  and  their  seeds  pendent. 

The  fruits  of  some  species  contain  a  tliick  oil 
used  for  domestic  purposes.  Those  of  others  are 
sweet  and  used  as  food.  To  this  fiunily  the 
fiimous  cow-tree  of  India  is  supposed  to 
belong. 

Myrsike^,  Brown.  Ardisiacece,  Jussieu. 
Ophio$permi<By  Ventenat.  The  myrsine«  are  trees 
or  shrubs,  with  alternate,  very  rarely  opposite 
or  temate  leaves,  which  are  glabrous,  coriaceous, 
entire  or  toothed,  and  destitute  of  stipules.  The 
flowers  are  disposed  in  racemes  or  a  kind  of 
umbels,  or  are  simply  grouped  in  the  axilla  of 
the  leaves,  or  at  the  summit  of  the  twigs.  They 
are  hermaphrodite,  rarely  unisexual.  Their 
calyx  is  generally  persbtent,  with  four  or  five 
deep  divisions.  Their  corolla  is  monopetalous, 
regular,  with  four  or  five  lobes.  The  stamina, 
equal  in  number  to  the  lobes  of  the  corolla,  and 
sometimes  monadelphous,  are  attached  to  the 
base  of  the  lobes,  and  are  opposite  to  them. 
The  filaments  are  short,  the  anthers  sagittate. 
The  ovary  is  free,  unilocular,  containing  a  vari- 
able number  of  ovules  inserted  upon  a  central 
trophosperm,  in  which  they  are  sometimes  more 
or  less  deeply  immersed.  The  style  is  simple, 
terminated  by  a  simple  or  lobed  stigma.  The 
fruit  is  a  kind  of  dry  drupe,  or  a  berry  contain- 
ing from  one  to  four  seeds.  The  seeds  are  pel- 
tate, with  their  hilum  concave ;  their  simple 
integument  covering  a  fleshy  or  homy  endo- 
sperm, in  which  is  contained  a  cylindrical  embryo, 


little  curved,  and  placed  transversely  to  the 
hilum. 

Thb  &mily  is  closely  related  to  the  sapoteco 
and  ebenaceie,  in  its  general  aspect,  and  in  seve- 
ral of  its  characters.  On  the  other  hand,  the 
structure  of  its  ovary,  and  the  circumstance  of 
the  stamina  being  opposite  to  the  lobes  of  the 
corolla,  give  it  some  affinity  to  the  primulacec^. 
The  genera  which  compose  the  family  of  myr- 
sinee  are  the  following :  mjfrsiney  ardisiay  jac- 
quinia,  samaray  walienia,  and  cegicera.  These 
species  are  natives  of  tropical  climates,  and  are 
showy  plants  in  the  greenhouse  and  stove. 

Ebenaoels,  Rich.  ChyacanecBy  Jussieu.  This 
family  is  composed  of  trees  or  shrubs,  which  are 
not  lactescent,  and  of  which  the  wood  is  very 
hard,  and  often  of  a  dark  colour  in  the  centre. 
Their  leaves  are  alternate,  entire,  often  ceriace- 
ous,  and  shining.  The  flowers  are  generally 
axillar,  rarely  hermaphrodite,  most  commonly 
polygamous.  Their  calyx  is  monosepalous,  with 
three  or  six  equal  and  persistent  divisions.  The 
corolla  b  regular,  monopetalous,  its  limb  with 
three  or  six  imbricated  divbions.  The  stamina 
are  in  definite  number,  sometimes  inserted  upon 
the  coroUa,  sometimes  immediately  hypogynous. 
They  are  in  double  or  quadruple  the  number  of 
the  divbions  of  the  corolla,  very  rarely  in  equal 
number,  and  then  alternating  with  them.  Most 
commonly  the  stamina  are  disposed  in  two  rows, 
and  have  their  anthers  linear-lanceolate,  and  two- 
oelled.  The  ovary  is  free,  sessile,  with  several 
cells  containing  each  one  or  two  pendent  ovules. 
The  style  is  divided,  more  rarely  simple ;  the 
stigmas  are  simple  or  bifid.  The  fruit  b  a  glo- 
bular berry,  sometimes  opening  in  a  nearly  regu- 
lar manner,  and  containing  a  small  number  of 
compressed  seeds.  Their  tegument  covers  a  car- 
tila^ous  endosperm,  in  which  is  an  embryo 
having  the  same  direction  as  the  seed. 

As  now  limited,  the  family  of  ebenaces  b 
composed  of  the  genera  diotpyroSy  royena,  para- 
leoy  &c.  It  b  related  to  the  sapotee,  but  these 
have  their  stamina  of  the  same  number  as  the 
divbions  of  the  corolla,  to  which  they  are  oppo- 
site, and  besides,  present  several  other  dbtinc- 
tive  characters. 

IHospyroB  virffiniana  affords  fruits  which  are 
eatable  when  perfectly  ripe ;  but  the  family,  in 
general,  is  remarkable  only  for  the  hardness  of 
the  wood  which  it  affords. 

Sttkacejb,  Rich.  JS^pioceoe,  Jussieu.  This 
little  fiunily  contains  trees  or  shrubs  with  alter- 
nate leaves,  destitute  of  stipules,  and  axillar, 
sometimes  terminal  flowers.  The  calyx  is  free, 
or  adherent  to  the  inferior  ovary,  its  limb  entire 
or  divided.  The  corolla  b  monopetalous  and 
regular.  The  stamina,  which  vary  from  six  to 
sixteen,  are  free  or  monadelphous  at  their  base. 
The  ovary  b  sometimes  superior,  sometimes 
inferior,  commonly  with  four  cells,  separated  by 
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▼ery  thin,  membranous  diasepiments.  Each  of 
these  cells  commonly  contains  four  omles 
attached  to  the  inner  angle  of  the  eell,  and  of 
which  two  are  erect,  two  rerersed.  The  style 
is  simple,  terminated  by  a  very  small  simple 
stigma.  The  fruit  is  Jightly  fleshy.  It  con- 
tains from  one  to  four  bony  and  more  or  less 
irregular  nucules.  The  seed  is  formed  of  a  pro- 
per integument,  and  a  fleshy  endosperm,  which 
contains  a  cylindrical  embryo,  having  the  same 
direction  as  the  seed. 

This  family  is  composed  of  only  a  few  genera, 
halesioy  symplocoSy  ttyrnxy  dUUmicty  and  cipanima. 
It  diflers  from  the  ebenacen  in  having  a  perigy- 
nous  insertion,  a  quadrilocular  ovary  with  four 
ovules,  two  erect  and  two  reversed,  and  a  simple 
style. 

The  gum  resins  storax  and  benzoin  are  obtained 
from  styrax  officinalis  and  henzoin, 

EmciNEJc.  This  family  consists  of  shrubs 
and  small  trees,  of  elegant  forms,  having  in  gene- 
ral simple,  alternate  leaves,  rarely  opposite,  ver- 
ticillate  or  very  small,  and  in  the  form  of  imbri- 
cated scales.  Their  inflorescence  is  very  varia- 
ble. The  monosopalous  calyx  is  sometimes  free, 
sometimes  adherent  to  the  ovary,  which  is  then 
inferior,  with  five  divisions,  which  are  some- 
times so  deep,  that  it  appears  formed  of  distinct 
sepals.  The  corolla  is  monopetalous,  regular, 
'  with  four  or  five  lobes,  sometimes  with  four  or 
five  distinct  petals.  The  stamina,  which  are 
generally  double  the  number  of  the  divisions  of 
the  corolla,  have  their  filaments  free,  rarely  con- 
nected at  their  base.  The  anthers  are  introrse, 
one-celled  or  two-celled,  sometimes  terminated 
by  two  horn-shaped  appendages  at  their  summit 
or  ba8e,an^genenJly  opening  by  a  hole  near  their 
summit.  These  stamina  are  generally  attached 
to  the  corolla ;  but  sometimes  they  are  inmiedi- 
ately  hjrpogynous.  The  ovary  is  inferior  or 
free ;  in  the  latter  case,  it  is  sessile  at  the  bottom 
of  the  flower,  or  applied  upon  a  hypogynous 
dbk,  which  is  more  or  less  prominent,  and 
sometimes  has  the  form  of  lobes  or  scales.  It 
has  from  three  to  five  cells,  each  containing  a 
considerable  number  of  ovules  attached  at  their 
inner  angle.  The  style  is  simple,  terminated  by 
a  stigma  having  as  many  lobes  as  the  ovary  has 
cells.  The  fruit  b  a  berry,  or  more  commonly 
a  capsule,  sometimes  crowned  by  the  limb  of  the 
calyx,  and  opening  by  as  many  valves  as  there 
are  cells.  Sometimes  each  of  these  valves  car- 
ries with  it  one  of  the  dissepiments  on  the  mid- 
dle of  its  inner  face  and  sometimes  the  dehis- 
cence takes  place  opposite  each  dissepiment. 
The  seeds  are  composeid  of  a  fleshy  endosperm, 
in  the  middle  of  which  is  an  axile,  cylindrical 
embryo,  having  the  same  direction  as  the  seed. 

The  rhodoracesB  of  Jussieu  difier  from  the 
cricinese  only  in  their  capsule,  the  valves  of  which  I 
carry  with  them  the  dissepiments  on  the  middle  I 


of  their  inner  sur&ce,  whereas  in  the  ericinee  In 
general  the  dehiscence  takes  place  opposite  tiie 
dissepiments.    This  fiunily  is  divided  into 

1.  Yaookim:  ovary  infmor.  Faeeimimm, 
eseaiUmiaj  gt^lMaacciay  Arc. 

2.  EmcurKJE:  ovary  fr^  disk  hypogynous, 
anthers  bilocular.  Erica^  rJkododendrotL,  rko- 
daroy  iedumy  detkrOy  arhuhUy  andromedoy  &e. 

3.  Epacbidilb  :  ovary  firee^  disk  in  the  form  of 
five  hypogynous  scales,  anthers  unilocular. 
EpaeriSy  gtypkeUoy  leuoopoffon,  &:c 

The  berries  of  the  vaccini»  are  gen^^ally 
eatable.  The  bark  and  leaves  are  slightly  astrin- 
gent. The  eric»  are  astringent  and  diuretic 
The  rhododendra  and  azalas  are  acrid  and  poi- 
sonous.   All  the  species  are  ornamental  plants. 

Gessnbriacels,  Rich.  These  are  herbaceous 
plants,  rarely  shrubby  at  their  base,  bearing 
opposite  or  alternate  leaves,  and  axillar  or  ter- 
minal flowers.  The  calyx  is  monosepalous,  per- 
sistent, with  five  divisions,  adhering  by  its  base 
to  the  ovary,  which  is  generally  inferior.  The 
corolla  is  monopetalous,  irregular,  with  five 
unequal  lobes  sometimes  forming  two  lips.  The 
stamina  are  two  or  four,  inserted  upon  the  cor- 
olla. The  ovary  is  either  inferior  or  fr-ee :  in  the 
former  case,  it  is  crowned  by  an  epigynous  often 
lobed  disk ;  in  the  latter  case,  the  disk  is  hypo- 
gynous and  often  lateral.  The  style  is  simple, 
terminated  by  a  simple  stigma,  concave  in  its 
centre.  The  ovary  has  a  single  cell  in  which 
the  numerous  ovules  are  attached  to  two  parietal 
tropho^rms,  branched  on  the  side  of  the  celL 
The  fruit  is  either  fleshy  or  dry,  and  forms  a 
unilocular  capsule  opening  by  two  valves. 

Campanuulcks,  Jussieu.  The  Campanulaceie 
are  commonly  herbaceous  or  shrubby  plants, 
generally  abounding  in  a  white  and  bitter  juice. 
Their  leaves  are  alternate  and  entire,  rarely 
opposite.  Their  flowers  form  spikes,  thyrai,  or 
capitula.  They  have  a  tnonosepalous  calyx, 
with  four,  five,  or  eight  persistent  divisions,  and 
a  r^^nlar  or  irregular  monopetalous  bell-shaped 
corolla,  having  its  limb  divided  into  as  many 
lobes  as  there  are  divisions  to  the  calyx,  some- 
times as  if  two-lipped.  The  stamina,  five  in 
number,  are  alternate  with  the  lobes  of  the  oor> 
oll&  Their  anthers  are  free,  or  brought  toge- 
ther in  the  form  of  a  tube.  The  ovary  is  infe- 
rior or  semi-inferior,  with  two  or  more  poly- 
spermous  cells.  The  style  is  simple,  tenninated 
by  a  lobed  stigma,  sometimes  surrounded  by 
hairs  or  a  kind  of  cupuliform  cavity.  The  fruit 
is  a  capsule  crowned  by  the  limb  of  the  calyx, 
with  two  or  more  cells,  opening  either  by  means 
of  holes  which  are  formed  near  the  upper  part, 
or  by  incomplete  valves,  which  carry  along  with 
them  part  of  the  dissepiments  on  the  middle  of 
their  inner  surfieice.  The  seeds,  which  are  very 
small  and  very  numerous,  contain  an  axile  and 
erect  embryo  in  a  fleshy  endosperm. 
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Tliis  £uni]y  is  divided  into— 

1.  CAMPAKULACEiE. — CoroUa  regolar,  stamina 
distinct,  capsule  with  two  polyspennons  cells,  as 
campomda,  p^yteuma,  prumatooarpus,  janone^ 
&c. 

2.  LoBUJACBA,  Rich. — Corolla  irregular,  sta- 
luina  united  by  the  anthers,  stigma  surrounded 
bjr  hairs,  as  lobeliOy  fysipomia,  &c 

3.  GoQDBNOYiSiB,  Brown. — Corolla  irr^^ular, 
stamina  free  or  united  by  the  anthers,  stigma 
surrounded  by  a  kind  of  cup,  a  bilocular  cap- 
sule, or  a  monospermous  nut,  as  goodenavioy 
euUidUi^  UchmaulHay  &c. 

4.  SmoBiBiE,  Brown. — Corolla  irregular;  two 
stamina,  of  which  the  filaments  are  confounded 
with  the  style,  and  form  a  kind  of  central 
column;  stigma  situated  between  the  two 
anthers;  capsule  bilocular,  biralTe,  as  stylidium, 
leuwenhceHoy  &c. 

The  roots  and  young  shoots  of  campanula 
rapmneUlui  and  phyieuma  spicakty  are  eaten. 
The  lobeliacec  are  acrid  and  frequently  poison- 
ous. Lobelia  inflata  is  a  powerful  emetic  and 
diaphoretic,  but  produces  great  debility.  LabeUa 
Umgiflora  is  extremely  violent  in  its  operation. 
The  properties  of  many  are  unknown.  Several 
of  the  genera  are  ornamental  flowers. 

Stvanther&s,  Rich.  Ckhoracea,  eorytnbi' 
feroff  and  tynarocephalagy  Jussieu.  Compontat 
of  Authors.  This  great  fiunily  is  one  of  the  best 
defined  and  best  characterised  in  the  vegetable 
kingdom.  It  comprehends  herbaceous  plants, 
shrubs,  or  even  small  trees.  Their  leaves  are 
commonly  alternate,  rarely  opposite.  Their 
flowers,  which  are  generally  sm^l,  form  capitula 
or  calathidia,  which  are  hemispherical,  globular, 
or  more  or  less  elongated.  Each  capitulum  is 
composed:  1st,  Of  a  common  receptacle,  thick 
and  sometimes  fleshy,  convex  or  concave,  which 
has  received  the  names  of  pharanthium  and  cli- 
nantMum;  2dly,  Of  a  common  involucre  which 
surrounds  the  capitulum,  and  is  composed  of 
scales,  the  form,  number,  and  disposition  of 
which  vary  in  the  different  genera;  3dly,  Of 
small  scales  or  hairs,  which  are  frequently  found 
on  the  receptacle  at  the  base  of  each  flower. 
The  flowers  which  form  the  capitula  are  of  two 
kinds:  some  present  a  regular,  monopetalous 
funnel-shaped  corolla,  generally  with  five  regu- 
lar lobes,  and  are  named  florets,  JfoscuH;  others 
have  an  irregular  corolla,  thrown  to  one  side  in 
the  form  of  a  strap,  and  are  named  semifloretSy 
semiflosculu  Sometimes  the  capitula  ai*e  com- 
posed exclusively  of  florets,  sometimes  exclu- 
sively of  semiflorets,  and  sometimes  their  centre 
is  occupied  by  florets,  and  their  circumference  by 
semiflorets.  Each  flower  presents  the  following 
organization :  The  calyx,  which  is  adherent  to 
the  ovary,  has  its  limb  entire,  membranous, 
toothed,  and  formed  of  scales  or  hairs ;  the  cor- 
olla monopetalous,  regular  or  irregular;   five 


stamina  with  distinct  filaments,  but  with  the 
anthers  united,  and  forming  a  tube  through 
which  passes  a  simple  style,  terminated  by  a 
bifid  stigma.  The  fruit  is  an  akenium,  naked  at 
its  summit,  or  crowned  by  a  membranous  mar- 
gin, small  scales,  or  a  tuft  of  simple  or  feathery 
hairs,  which  is  sessile  or  stipitate.  The  seed  is 
erect,  containing  a  homotrope  embryo,  without 
endosperm. 

This  family,  which  has  much  engaged  the 
attention  of  botanists,  may  be  divided  into  three 
principal  tribes. 

1.  The  CYNABOcsrHALiE,  of  which  all  the 
flowers  aieflaeculi,  and  which  have  their  recep. 
tacle  furnished  with  numerous  hairs  or  alveole, 
the  style  enlaiged,  and  furnished  with  hairs 
under  the  stigma.  Such  are  the  genera  cartha- 
mus,  carduusy  <^ar<iy  ccntaurea,  onopordum,  &c. 

2.  The  CiCHORACBiE,  of  which  all  the  flowers 
are  semiflosculu  Such  are  the  genera  lactucd, 
cichorium,  scnckus,  hieradum,  prenanthesy  &c. 

8.  The  CoRYMBiFERiE,  of  which  the  capitula 
are  generally  composed  of  flosculi  at  the  centre, 
and  semiflosculi  at  the  circumference,  as  helian- 
thusy  chrysanthemumy  anthemisy  mcaricariay  &c. 

The  synantheres  are  generally  bitter,  and  more 
or  less  stimulant  and  tonic.  The  cinarocephalaa 
abound  in  bitter  extractive,  and  many  of  them 
have  consequently  been  used  as  stomachics  and 
tonics;  such  as  carduus  benedictusy  c.  marianus.  . 
&c.  Arctium  lappa  is  diaphoretic  and  diuretic. 
The  young  leaves  possess  little  bitterness,  and 
may  be  used  as  salad.  The  seeds  are  oily  and 
aperient.  The  cichorace®  have  a  milky,  bitter, 
narcotic  juice,  which,  when  inspissated,  resem- 
bles opium  in  its  action.  La^uoa  virosa  and 
sylvestriSy  and  cichorium  intyhusy  are  more  espe- 
cially remarkable  for  this  narcotic  juice.  Cul- 
tivation deprives  these  plants  of  their  bitter 
quality,  and  renders  them  eatable,  as  is  the  case 
with  the  common  lettuce.  Others,  by  being 
blanched,  are  rendered  palatable,  and  are  com- 
mon articles  of  food.  The  corymbifene  resem- 
ble the  cynarocephahe  in  their  properties.  Tus- 
sHago  farfaray  eupatorium  perfoliatumy  inula 
heleniumy  and  common  chamomile,  are  stom- 
achic, stimulant,  and  tonic.  They  contain  a 
resinous  principle  combined  with  bitter  extrac- 
tive. Others,  in  which  the  resinous  matter  pre- 
dominates, are  used  as  anthelmintics  and  cme- 
nagogues,  as  artemisia,  tanacetumy  and  santolina, 

CALYCRREiE,  Rich.  •  Herbaccous  plants,  bear- 
ing a  considerable  resemblance  to  the  scabiosae 
in  their  general  aspect.  Their  stem  bears  alter- 
nate leaves,  often  divided  and  pinnatifid.  The 
flowers  are  small,  and  form  globular  capitula, 
surrounded  by  a  common  involucre.  The  recep- 
tacle which  bears  the  flowers  is  furnished  with 
foliaceous  scales,  which  are  sometimes  united  to 
the  flowers,  so  as  not  to  be  distinct  from  them. 
The  calyx  is  adherent  to  the  inferior  ovary,  and 
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the  divisioiis  of  iU  limb  are  sometimes  rigid  and 
spinous.  The  corolla  is  monopetalous,  tubular, 
infimdibuliform,  and  regular ;  beneath  the  five 
stamina  are  five  nectariferous  glands.  These 
stamina  are  connected  both  by  their  filaments 
and  anthers,  and  form  a  cylindrical  tube,  each 
anther  opening  by  its  inner  surface.  The  infe- 
rior ovary  has  a  single  cell,  from  the  summit  of 
which  hangs  a  reversed  ovule.  The  summit  of 
the  ovary  presents  an  epigynous  disk,  and  a  sim- 
ple style  terminated  by  a  hemispherical  stigma. 
In  the  genus  acicarpha,  all  the  flowers  are  united 
together  by  their  ovaries.  The  fruit  is  an  ake- 
nium  crowned  by  the  spinous  teeth  of  the  calyx. 
The  seed  presents  beneath  its  proper  integument 
an  endosperm,  containing  an  embryo  which  is 
reversed  like  the  seed. 

DiPSACEiE,  De  Candolle.  Stem  herbaceous ;  leaves 
opposite,  without  stipules ;  flowers  collected  into 
hemispherical  or  globular  capitula,  accompanied 
at  their  base  by  an  involucre  of  several  leaflets. 
The  calyx  is  double ;  the  outer  monopetalous, 
fi'ee,  entire  or  divided  into  narrow,  setaceous 
segments  ;  the  inner  adherent  to  the  ovary,  and 
terminated  by  an  entire  or  divided  limb.  The 
corolla  is  monopetalous,  tubular,  t(  ith  four  or 
five  unequal  divisions.  The  stamina  are  of  the 
same  number  as  the  divisions,  and  alternate  with 
them.  The  ovary  is  inferior,  with  a  single  cell, 
containing  a  single  pendent  ovule.  The  style 
and  stigma  are  simple.  The  fruit  is  an  akenium 
crowned  by  the  limb  of  the  calyx,  and  enveloped 
in  the  outer  calyx.  The  seed  is  pendent,  and  its 
embryo,  which  has  the  same  direction,  Is  placed 
in  a  rather  thin  fleshy  endosperm. 

De  Candolle  has  removed  from  this  family 
such  as  Jussieu  left  it,  the  genus  wUeriana^  and 
some  others,  to  form  of  them  the  family  of  val- 
erianesB,  which  differs  from  the  true  dipsacero,  in 
not  having  the  flowers  collected  into  capitula,  in 
its  simple  calyx,  its  lobed  stigma,  &c. 

In  their  geneitd  aspect,  and  especially  in  their 
inflorescence,  the  dipsace^  have  some  resem- 
blance to  the  synanthereie,  but  they  difi^r  from 
them  in  having  the  calyx  double,  the  anthers 
free,  and  the  seed  reversed.  The  principal  gen- 
era of  tills  family  are :  dipsacusy  scabiosa,  and 
knatUia, 

The  root  of  scdbiosa  succisa  is  astringent. 

y  ALERi  ANEiE,  Dc  Candollc.  Herbaceous  plants, 
with  opposite,  simple,  or  more  or  less  deeply 
incised  leaves,  and  flowers  destitute  of  a  calycu- 
lus,  usually  disposed  in  terminal  clusters  or 
panicles.  Tlieir  calyx  is  simple,  adherent  to  the 
ovary,  and  having  its  limb  toothed  or  involute, 
and  forming  an  entire  margin.  The  corolla  is 
monopetalous,  more  or  less  irregular,  and  some- 
times spurred  at  it-s  base,  and  fi ve-lobed.  The 
stamina  vary  from  one  to  five,  and  are  alternate 
with  the  lobes  of  the  corolla.  The  ovary  is  one- 
celled:  sometimes  there  are  two  other  empty 


cavities  or  false  cells,  so  that  the  ovary  i 
trilocular.  The  cell  contains  a  single  pendent 
ovule.  The  style  is  simple,  commonly  termi- 
nated by  a  trifid  stigma.  The  fruit  is  an  ake- 
nium, crowned  by  the  teeth  of  the  calyx,  or  by 
a  feathery  pappus,  formed  by  the  unrolling  of 
the  limb.  The  seed  contains  an  embryo  desti- 
tute of  endosperm. 

This  &mily  is  composed  of  the  genera  Valeri- 
ana^ centranihus^fediay  patrinia,  and  others. 

The  root  of  Valeriana  officinalis  is  bitter,  aro- 
matic, and  antispasmodic,  as  are  those  of  some 
other  species.  The  leaves  of  fedia  are  eaten  as 
salad. 

RuBiACEiE,  Jussieu.  Operculakibjs,  Jussaeu. 
Herbaceous  plants,  shrubs,  and  laige  trees. 
Their  leaves  are  either  opposite  or  verticillate : 
in  the  first  case,  they  have  on  each  side  an  intra- 
petiolar  stipule,  which  is  often  united  to  the 
sides  of  the  petiole,  and  forms  a  kind  of  sheath. 
The  flowers  are  axiUar  or  terminal,  sometimes 
collected  into  a  capitulum.  The  calyx,  which 
adheres  by  its  base  to  the  inferior  ovary,  has  its 
limb  entire  or  divided  into  four  or  five  more  or 
less  deep  and  persistent  lobes.  The  corolla  is 
monopetalous,  regular,  epigjTious,  with  four  or 
five  lobes.  The  stamina  are  of  the  same  num- 
ber as  the  lobes  of  the  corolla,  and  dtemate  with 
them.  The  ovary  is  inferior,  surmounted  by  a 
simple  or  bifid  style.  It  has  two,  four,  ^\^  or 
a  greater  number  of  cells,  containing  each  one  or 
more  ovules,  which  are  erect  or  attached  to  the 
inner  angle  of  the  cell.  The  fruit  varies  greatly. 
Sometimes  it  is  composed  of  two  small  mono- 
spermous  and  indehiscent  cocca ;  sometimes  it  b 
fleshy,  and  contains  two  monospermous  nuclei ; 
in  certain  genera  it  is  a  capsule,  with  two  or  a 
greater  number  of  cells,  opening  by  as  many 
valves;  or  a  fleshy  and  indehiscent  fruit.  The 
fruit  is  always  crowned  at  its  summit  by  the 
limb  of  the  calyx .  The  seeds,  sometimes  winged 
and  membranous  on  their  margin,  contain,  in  a 
liard  and  homy  endosperm,  an  axile  embr^'o, 
wliich  is  erect,  or  sometimes  placed  transversely 
with  respect  to  the  hilum. 

This  family  is  divided  into  two  principal  sec- 
tions. In  one  are  placed  all  the  genera  with 
verticillate  leaves,  such  as  galium,  asperula, 
rubia^  sherardia^  crucianeUoy  &c. ;  in  the  other 
the  much  more  numerous  genera,  which  have 
the  leaves  opposite  and  the  stipules  intermediate, 
as  cinchonoy  cqfea,  cephadis^  psyehoiria,  &c 

The  roots  of  rvbia  tinctorumy  galium  vemm^ 
and  other  species,  aflbrd  a  red  dye.  The  seeds 
of  galium  aparine  have  been  recommended  as  a 
substitute  for  coffee.  The  plants  of  the  second 
section  are  remarkable  for  their  powerful  tonic 
or  emetic  qualities.  The  tonic  and  febrifuge 
properties  of  the  bark  of  the  cinchonie,  depend 
upon  the  presence  of  two  alkalies,  cinchonia  and 
quinin,  which  are  combined  with  kinic  acid 
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IpecAcuan  is  the  root  of  cephaelis  ipecacuanha, 
Sereral  species  of  psychoiria  possess  similar  pro- 
perties,   Cofiee  is  the  seed  of  coffea  arabica. 

Cjlfbivouacrm,  Rich.  Shrubs  with  opposite, 
rarely  alternate,  generally  simple,  more  rarely 
imparipinnate  leaves,  witliout  stipules.  The 
flowers  are  axillar,  solitary,  or  often  geminate, 
and  in  part  united  together  by  their  calyx,  dis- 
posed in  cymes,  or  collected  into  a  kind  of  capi- 
tulom.  The  calyx  is  always  monosepalous,  and 
is  adherent  by  its  lower  part  to  the  ovary,  which 
is  inferior.  The  limb  has  five  persistent  teeth. 
The  corolla  is  monopetalous,  commonly  irregu- 
lar; sometimes  it  is  formed  of  five  distinct 
petals.  The  stamina  are  five  in  number,  alter- 
nating with  the  divisions  of  the  corolla.  The 
ovary  has  from  one  to  five  cells,  each  containing 
either  a  single  pendent  ovule,  or  several  ovules 
attached  at  its  inner  angle.  The  style  is  sim- 
ple, terminated  by  a  very  small  and  scarcely 
lobed  stigma.  The  fruit  is  sometimes  geminate, 
that  is,  formed  by  the  union  of  two  ovaries.  It 
is  fleshy,  with  one  or  two  sometimes  osseous 
cells,  each  containing  one  or  more  seeds.  The 
seeds  have  a  proper  integument,  sometimes 
covered  by  a  nucleus  and  a  fleshy  endosperm, 
which  contains  an  axile  embr>'o,  having  the  same 
direction  as  the  seed. 

This  family  may  easily  be  divided  into  two 
natural  tribes,  according  as  the  cells  of  its  ovary 
are  monospermous,  or  polyspermous. 

1.  HBDBRACBiB:  cclls  of  the  ovary  monosper- 
mous.   HederOy  eormuy  sambucuSy  viburnum, 

2.  LoNiCERBiE :  cells  of  the  ovary  polysper- 
mous.   LimieerOy  xylosteum,  symphoricarposy  &c. 

This  family,  which  is  allied  to  the  rubiaces, 
difiers  from  tiiem  especially  in  its  irregular  cor- 
olla, and  the  absence  of  stipules  between  the 
leaves. 

The  leaves  of  sambucus  nigra  are  emetic  and 
purgative.  Some  fruits  of  the  genera  eomusy 
sambueuSy  and  viburnum^  are  eatable.  The  bark 
of  eomusflorida  has  been  used  in  intermittent 
fevers.  Many  of  the  genera  are  ornamental 
shrubs,  or  useful  as  wood. 

Lorahthej:,  Rich.  The  loranthes  are  mostly 
perennial-herbaceous,  and  generally  parasitic 
plants.  Their  stem  is  woody  and  branched; 
theirleaves  simple  and  opposite,  entire  or  toothed, 
coriaceous,  persistent,  and  destitute  of  stipules. 
The  flowers  are  variously  disposed,  sometimes 
solitary,  sometimes  in  axillar  or  terminal  spikes, 
racemes,  or  panicles.  The  flowers  are  generally 
hermaphrodite,  sometimes  dioecious.  The  calyx 
is  adherent  to  the  inferior  ovary ;  its  limb  is 
entire  or  slightly  toothed.  It  is  accompanied 
externally  by  two  bracteas,  or  by  a  second  cup- 
shaped  calyX;  sometimes  entirely  enveloping  the 
true  one.  The  corolla  is  composed  of  fh>m  four 
to  eight  petals,  inserted  towards  the  summit  of 
the  ovary.    These  petals  are  occasionally  united, 


so  as  to  represent  a  monopetalous  corolla.  The 
stamina  are  of  the  same  number  as  the  petals, 
and  opposite  to  them ;  the  anthers  sessile,  or  sup- 
ported upon  filaments  varying  in  length.  The 
ovary  is  one-celled,  and  contains  a  reversed 
ovule.  It  is  crowned  by  an  epigynous  and  anu- 
lar  disk.  The  style  is  often  long  and  slender, 
sometimes  entirely  wanting;  the  stigma  often 
simple.  The  fiiiit  is  generally  fleshy,  contain- 
ing a  single  reversed  seed,  adherent  to  the  pulp 
of  the  pericarp,  which  b  thick  and  viscous.  The 
seed  contains  a  fleshy  endosperm,  in  which  b 
placed  a  cylindrical  embryo,  having  tlie  radicle 
directed  towards  the  hilum. 

The  principal  genera  are  loramhus,  viscum, 
€nieubay  &c. 

The  bark  b  usually  astringent.  The  missel- 
toe  b  a  well  known  parasitic  plant. 

RmzopHORBiE,  Brown.  Extra-European  trees, 
with  opposite,  simple  leaves,  and  interpetiolar 
stipules,  as  in  the  rubiaces.  Their  calyx,  which 
is  adherent  to  the  ovary,  has  four  or  five  valvar 
divisions  to  its  limb,  which  b  persistent.  The 
corolla  is  composed  of  four  or  five  petab.  The 
stamina  vary  from  eight  to  fifteen.  The  ovarj', 
which  sometimes  is  only  semi-inferior,  has 
always  two  cells,  each  of  which  contains  two  or 
a  great  number  of  pendent  ovules.  The  style  b 
simple,  the  stigma  bipartite.  The  fruit,  which 
is  crowned  at  its  summit  by  the  calyx,  b  unilo- 
cular, monospermous,  and  indehisoent.  The 
seed  which  it  contains  b  composed  of  a  large 
embryo  destitute  of  endosperm.  The  embryo 
sometimes  germinates  and  b  developed  within 
the  fruit,  which  it  perforates  at  its  summit. 

The  genera  rhizopharay  bruguieray  and  car- 
alliay  are  all  that  compose  thb  &mily,  which 
differs  from  the  caprifoliacee,  to  which  these 
genera  were  formerly  referred,  in  having  the 
corolla  polypetalous,  the  fruit  coriaceous,  and 
the  embryo  without  endosperm ;  and  from  the 
loranthee,  in  liaving  the  embryo  destitute  of 
endosperm. 

Umbblliferje,  Jussieu.  The  UmbelliferiB, 
which  form  one  of  the  most  natural  families  in 
the  vegetable  kingdom,  are  herbaceous  plants,  of 
which  the  stem  b  often  internally  hollow  ;  the 
leaves  are  alternate,  sheathing  at  their  base,  gene- 
rally decompounded  into  numerous  segments  or 
leaflets.  The  flowers,  which  are  always  very 
small,  white,  or  yellow,  are  dbposed  in  umbels. 
Sometimes  there  are  seen,  at  the  base  of  the 
umbel,  small  leaflets,  wliich  collectively  consti- 
tute the  involucre ;  and,  at  the  base  of  the  um- 
bellules,  others  which  constitute  the  involucels. 
Each  flower  is  composed  of  a  calyx,  which  is 
adherent  to  the  inferior  ovary,  and  of  which  the 
limb  b  entire,  or  scarcely  toothed ;  a  corolla, 
formed  of  five  more  or  less  spreading  petab;  five 
epigynous  stamina,  alternating  with  the  petab ;  an 
ovary  with  two  cells,  each  containing  a  reversed 
4k 
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ovale,  and  crowned  at  its  summit  by  an  epi- 
g3mous  and  two-lobed  disk  ;  and  two  styles,  ter- 
minated each  by  a  small  simple  stigma.  The 
fruit  is  a  diakenium  of  very  diversified  form, 
separating,  at  maturity,  into  two  monoepermous 
akenia,  connected  by  a  small  filiform  columella. 
The  seed  is  reversed,  and  contains,  in  a  pretty 
large  endosperm,  a  very  small  axile  embryo. 

The  genera  of  this  fiimily  are  extremely  num- 
erous, as  daucusy  carun^  amniy  scandix^  apium^ 
pagtinaeay  and  many  others. 

The  roots  of  the  wild  carrot  (daueus  earetaj, 
are  aromatic  and  rather  pungent,  but  eatable. 
Those  of  the  cultivated  carrot,  skirret,  and  par- 
snip, are  used  as  articles  of  food.  The  root  of 
hunium  bulbocastanum  is  also  eatable  ;  as  are  the 
stems  of  the  celery,  and  heracleumy  sphondylliumy 
and  the  leaves  of  the  parsley.  But,  in  general, 
the  stems  and  leaves  of  the  plants  of  this  order 
are  nauseous,  and  often  poisonous.  Those  of 
cenarUhe  crocakiy  conium  maculatumy  cicuta  viroaa, 
and  csthusa  cynapiumj  are  of  the  latter  character. 
The  fruits  are  often  agreeably  aromatic,  as  in 
earum  caruiy  eoriandrum  sattvumy  &c.  Opopo- 
nax  and  asafoetida,  are  procured  firom  plants  of 
this  order,  as  are  galbanum  and  gum  ammoniac. 
The  species  which  produce  aromatic  seeds  gene- 
rally grow  in  dry  soil,  and  those  which  are  most 
virulent  in  their  properties  usually  in  watery, 
damp,  or  shady  places. 

Araliacba,  Jussieu.  The  araliacee  form  a 
group  scarcely  distinct  from  the  umbellifene. 
They  are  herbaceous  plants,  or  sometimes  very 
tall  trees.  Their  Howers,  which  are  also  very 
small,  are  disposed  in  simple  or  paniculate  um- 
bels. Their  calyx  is  adherent  and  toothed,  as  in 
the  umbellifene.  Their  corolla  is  formed  of  five 
or  six  petals.  Their  ovary  has  from  two  to  six 
monospermous  cells,  and  is  surmounted  by  as 
many  styles,  terminated  by  simple  stigmas.  The 
fruit  is  sometimes  fleshy  and  indehiscent,  some- 
times dry,  and  separating  into  as  many  mono- 
spermous cocca,  as  the  ovary  has  cells. 

This  femily  is  very  closely  allied  to  the  um- 
bellifene, from  which  it  differs  in  having  a 
greater  number  of  cells  and  styles,  or  in  having 
the  fruit  fleshy,  as  in  (xraliOypamufy  p€tstom<iy  &c. 
Ginseng,  a  tonic  much  used  by  the  Chinese, 
is  the  root  ofpanaae  quinqtie/olia. 

RxmiNCULAOBiC,  Jussieu.  This  great  fimiily 
is  composed  of  herbaceous  plants,  bearing  alter- 
nate leaves,  amplexicaul  at  their  base,  most 
commonly  divided  into  numerous  segments. 
The  leaves  are  opposite  in  the  genus  clematis 
only.  The  flowers  vary  much  in  their  disposi- 
tion ;  sometimes  they  are  accompanied  with  an 
involucre  formed  of  three  leaves,  which  may  be 
distant  from  the  flower,  or  placed  near  it  and 
calyciform.  The  calyx  is  polysepalous,  often 
coloured  and  petaloid,  rarely  persistent.  The 
corolla  is  polypetalous,  sometimes  wanting.  The 


petals  are  sometimes  simple,  with  a  small  hollow 
or  a  glandular  lamina  at  their  inner  baae ;  more 
commonly  diversiform,  or  irregularly  hollowed 
in  the  shape  of  a  horn,  and  abruptly  unguical- 
ate  at  their  base.  The  stamina,  which  are  gene- 
rally numerous,  are  fi«e,  with  anthers  continu- 
ous with  the  filaments.  The  pistils  are  some- 
times monospermous,  and  aggregated  into  a  kind 
of  capitulum,  or  polyspermous  and  circularly 
grouped,  and  sometimes  more  or  lees  intimately 
united.  The  style  is  very  short,  oommoriLy 
latenl;  the  stigma  simple.  The  fruits  aM 
monospermous,  indehisorat,  difl|>06ed  in  c^ntula 
or  spikes :  or  they  are  ^gregated  capsules,  which 
are  distinct  or  united,  sometimes  solitary,  uni- 
locular, polyspermous,  opening  by  their  internal 
suture,  which  bears  the  seeds  ;  very  rarely  the 
fruit  is  a  polyspermous  berry.  The  seeds  are 
not  arillate ;  the  embryo  is  very  anally  baa  the 
same  direction  as  the  seed,  and  is  contained  in 
the  base  of  a  fleshy  or  hard  endosperm. 

The  numerous  genera  of  this  fomily  may  be 
divided  into  two  great  sections,  according  as  the 
ovaries  are  monospermous  or  polysp^moua. 

Among  the  first  are,  ranmieminSyfieariay  cmrm- 
tocepkixhuy  myotmnuy  adoniSy  anemamey  cltmmiky 
thaiidrum. 

And  among  the  second,  pmcmioy  caUhOy  9roi- 
lifUy  mmtkiiy  heUebcruiy  mgeilay  garidMiy 
aquiUgiay  delpkinimny  aeomUmny  acUea, 

These  plants  are  generally  acrid  and  poisonous, 
and  their  properties  are  supposed  to  depend  iip<m 
a  volatile  principle,  removed  by  the  applicution 
of  heat  or  by  drying.  The  fresh  leaves  and 
stems  of  ranmeulm  sc^mxku  and/Ummula  pro- 
duce blisters  on  the  skin.  The  root  of  ocontTwi 
napdluMy  and  pasmia  qfSemaliSy  are  send  and 
bitter.  That  of  several  species  of  hsUebonu  is 
purgative.  Anemone  nemarosa  is  supposed  to 
produce  the  disease  called  red-water  in  cattle. 
With  the  exception  of  clematis,  and  xanthorisa 
which  have  shrubby  stems,  all  the  others  are 
herbaceous.  The  anemone,  ranunculus,  and 
others  are  esteemed  garden  flowers. 

DiLLENiACBiB,  Dc  CaudoUe.  This  family  con- 
sists of  trees,  or  shrubs,  chiefly  natives  of  tropi- 
cal countries,  having  alternate,  very  rarely  oppo- 
site leaves,  without  stipules,  ofien  amplexicaul 
at  their  base,  and  solitary  or  clustered  flowers, 
sometimes  opposite  to  the  leaves.  Their  caljrx 
is  persistent,  monosepalous,  with  five  deep  divi- 
sions, laterally  imbricated.  Their  corolla  is 
commonly  of  five  petals.  Their  stamina  are  very 
numerous,  free,  disposed  in  several  rows,  some- 
times unilateral  and  disposed  in  several  bundles. 
The  caipels,  which  vary  from  two  to  twelve, 
are  generally,  distinct,  but  sometimes  united. 
Their  ovary  is  unilocular,  containing  two  or 
more  ovules,  attadied  to  the  lower  part  of  tb«r 
inner  angle,  attd  erect.  The  styles  are  simple, 
and  terminated  each  by  a  simple  stigma.    The 
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fruits  are  distinct  or  united,  fleshy  or  dry  and 
dehiscent.  Tlie  seeds  have  a  crustaoeons  tegu- 
ment, coyeriug  a  fleshy  endosperm,  in  which  is 
a  Tery  small  erect  embryo,  placed  towards  its 
base. 

To  thb  family  belong  the  genera  UtracerOy 
da^iUoydeUwUifpad^fnenWypleurandraj  diUeniay 
kUfbertiOy  &c.  It  is  distingiiished  from  the  mag- 
Doliacee  and  anonaceie  by  the  quinary  number 
of  the  parts  of  its  flower. 

They  are  generally  astringent,  but  their  pro- 
perties are  not  much  known.  Dittenia  spearsa 
is  an  el^ant  tree  of  India,  with  large  yellow 
flowers,  not  inferior  to  the  magnolia.  Hibhertia 
volMUs  has  also  beautiful  flowers,  which  have 
e  fioetid  smell. 

Magkoliacb^,  Jussieu.  This  family  is  com- 
posed of  large  trees,  or  elegant  shrubs,  adorned 
with  beautiful  alternate  leaves,  often  coriaceous 
and  persistent,  and  furnished  at  their  base  with 
fbliaceous  stipules.  The  flowers,  which  are 
often  very  large,  and  difiuse  a  sweet  scent,  are 
genexally  axillar.  The  calyx  is  composed  of 
from  three  to  six  caducous  sepals.  The  petals 
vary  from  three  to  twenty-seven,  and  are  dis- 
posed in  several  series.  The  stamina,  which  are 
very  numerous  and  free,  are  disposed  in  several 
series,  and  attached  to  the  receptacle  which  bears 
the  petals.  The  pistils  are  numerous,  sometimes 
collected  in  a  circular  form  and  in  a  single  series 
in  the  centre  of  the  flower,  sometimes  forming  a 
more  or  less  elongated  capitulum.  These  pistils 
are  composed  of  an  unilocular  ovary,  containing 
one  or  more  ovules,  of  a  hardly  distinct  style, 
and  a  simple  stigma.  The  fruits  are  composed 
of  dry  or  fleshy  carpels,  aggregated  circularly 
and  in  a  stellate  form,  or  disposed  in  capitula, 
and  sometimes  all  united  together.  Each  carpel 
is  lndehiBcent,or  opens  by  a  longitudinal  suture; 
and  the  seed  is  sometimes  supported  upon  a 
sainral  filiform  trophosperm,  which  hangs  at  the 
exterior  when  the  fi-uit  opens.  These  seeds  have 
their  embryo  erect  in  a  fleshy  endosperm. 
The  family  is  subdivided  into — 
Iujciek:  carpels  verticillate,  rarely  soli- 
tary, through  abortion:  leaves  marked  with 
transparent  dots,  as  ilUeiumy  drimys^  tasmannia. 
Maqkouacem:  carpels  disposed  in  capitula; 
leaves  not  dotted,  as  sui^vio/ta,  micheliay  talaumay 
liriodendronj  &c. 

This  £unily  is  very  nearly  allied  to  the  ano- 
naoec,  from  which  it  differs  especially  in  its  sti- 
pules and  the  continuous  structure  of  its  endo- 
sperm. It  is  also  allied  to  the  diUeniaceie,  which 
differ  frt>m  it  in  the  quinary  number  of  the  parts 
of  the  flower. 

The  hark  ofmagnoHoy  Uriodendrony  and  indeed 
of  all  the  genuB^  is  bitter  and  tonic.  The  flowers 
of  the  former  are  fragrant,  but  produce  sickness 
and  headache.  All  the  species  are  exclusively 
natives  of  Amei-ica  or  Asia. 


ANONACEiC,  Jussieu.  The  anonaces  are  trees 
or  shrubs  having  simple,  alternate  leaves,  desti- 
tute of  stipules,  by  which  character  they  are  dis- 
tinguished  from  the  magnoliacee.  Their  flower6 
are  commonly  axillar,  sometimes  terminal.  The 
calyx  is  persistent,  with  three  deep  divisions. 
The  corolla  is  formed  of  six  petals,  disposed  in 
two  series.  The  stamina  are  very  numerous, 
forming  several  series;  their  filaments  short, 
their  anthers  almost  sessile.  The  carpels,  which 
are  generally  aggregated  in  great  number  in  the 
centre  of  the  flower,  are  sometimes  distinct, 
sometimes  connected  ;  each  of  them  has  a  single 
cell,  which  contains  one  or  more  ovules  attached 
to  their  inner  suture,  and  often  foi-mingasmany 
distinct  fruits  (rarely  one  only  in  consequence 
of  abortion);  sometimes  they  are  united  toge> 
ther,  and  form  a  kind  of  fleshy  and  scaly  cone. 
The  seeds  have  their  integument  formed  of  two 
lamineee.  Their  homy  endosperm  is  deeply 
grooved,  and  contains  a  very  small  embryo  situ- 
ated near  the  point  of  attachment  of  the  seed. 

This  family,  in  which  are  placed  the  genera 
anonay  kadeuroy  asimiiMy  uvaria,  &c.,  is  ver}^ 
closely  allied  to  the  magnoliacete,  from  which  it 
differs  especially  in  the  absence  of  stipules,  in 
the  petals,  the  number  of  which  never  exceeds 
six,  and  in  having  the  endosperm  deeply  and 
irregulariy  grooved. 

They  are  generally  aromatic.  The  fruit  of 
several  species  is  saccharine  and  mucilaginous. 
That  of  the  cherimonyer  is  esteemed  next 
to  the  mangostan.  The  hard  fruits  of  the  uva- 
ria are  highly  aromatic,  that  of  one  species 
furnishes  the  piper  cethiopicum  of  the  shops. 
They  are  all  tropical  plants. 

Berberidejb,  Jussieu .  These  consist  of  herbs 
or  shrubs,  with  alternate,  simple,  or  compound 
leaves,  accompanied  at  their  base  by  stipules, 
which  are  often  persistent  and  spinous.  Their 
flowers  are  generally  yellow,  and  disposed  in 
spikes  or  racemes.  They  have  a  calyx  of  from 
four  to  rix  sepals,  rarely  of  a  greater  or  of  a  less 
number,  accompanied  externally  with  several 
scales.  The  petals  are  of  the  same  number  as 
the  sepals,  flat  or  concave  and  irregular,  but 
always  opposite  to  the  sepals.  They  are  often 
furnished  at  their  inner  base  with  small  glands 
or  glandular  scales.  The  stamina  are  equal  in 
number  to  the  petals  and  opponte  to  them.  The 
anthers,  which  are  sessile  or  supported  by  a  fila- 
ment of  variable  length,  have  two  cells,  each  of 
which  opens  by  a  kind  of  valve,  similar  to  those 
in  the  family  of  laurinett.  The  ovary  has  a 
single  cell,  which  contains  from  two  to  twelve 
ovules,  which  are  erect  or  lateraUy  attached  to 
the  inner  wall,  there  forming  one  or  two 
rows.  The  style,  which  is  sometimes  lateral,  is 
short,  thick,  or  wanting.  The  stigma  is  gene- 
rally concave.  The  fruit  is  dry  or  fleshy,  unilo- 
cular and  indehlscent.    The  seeds  are  compose^ 
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of  a  proper  integument,  covering  a  fleshy  or 
homy  endosperm,  which  contains  an  axile  and 
homotrope  emhryo. 

This  family,  from  which  have  heen  removed 
several  of  the  genera  placed  in  it  hy  Jussien,  is 
composed  of  the  following:  berberisy  moAonta, 
toandiniay  ieotUice,  caulophyllum,  epimediumy  and 
diphylleia. 

The  berries  of  berberis  vulgaris  are  acid,  and 
used  as  a  preserve,  but  the  other  species  are  of 
little  interest. 

MBNisPERMBiE,  Jussicu.  This  family  is  com- 
posed of  sarmentaceous  and  climbing  dirubs,  of 
which  the  alternate  leaves  are  generally  simple, 
rarely  compound.  The  flowers  are  small,  uni- 
sexual, and  most  commonly  dioecious.  The 
calyx  is  composed  of  several  sepals,  arranged  by 
threes,  and  forming  several  series.  This  is  also 
the  case  with  the  corolla,  which,  however,  is 
sometimes  wanting.  The  stamina  are  monadel- 
phous  or  free,  of  the  same  number  as  the  petals, 
or  of  double  or  triple  the  number.  The  pistils, 
which  are  often  very  numerous,  are  free  or 
united  at  their  inner  side,  and  are  one-celled, 
containing  one  or  more  ovules.  The  fruits  are 
small,  compressed,  oblique,  somewhat  reniform, 
monospermous  drupes.  The  seed  which  they 
contain  is  composed  of  an  embryo  bent  upon 
itself,  and  generally  destitute  of  endosperm. 

The  genera  are  menisperfnum,  cocculus,  cissam- 
pelosy  abutOy  lardizabdioy  &c. 

Columbo,  menispermum  pdlmatumy  is  astrin- 
gent and  tonic,  and  several  species  of  cocctdus  are 
employed  as  tonics  in  Brazil.  Cocculus  IndicuSy 
the  seed  of  menispermum  cocculus,  is  used  in 
India  for  poisoning  fishes.  They  are  all  natives 
of  the  tropical  parts  of  America  and  Asia. 

OcHNACBiB,  De  CandoUe.  Woody  plants,  very 
smooth  in  all  their  parts,  having  alternate  leaves, 
furnished  with  two  stipules  at  their  base,  pedun- 
culate flowers,  very  rarely  solitary,  or  more  com- 
monly disposed  in  branched  racemes.  Their 
peduncles  are  articulated  towards  the  middle  of 
their  length.  They  have  a  calyx  with  five  deep 
divisions,  which  are  lateraUy  imbricated  previ- 
ous to  their  expansion ;  and  a  corolla  of  firom  five 
to  ten  spreading  petals,  imbricated  during  pne- 
floration.  The  stamina  vary  from  five  to  ten, 
and  even  more,  having  their  filaments  free,  and 
inserted  like  the  petals  beneath  a  very  promi- 
nent hypogynous  disk,  on  which  the  ovary  is 
inserted.  The  ovary  is  depressed  at  its  centre, 
and  appears  formed  of  several  distinct  pistils 
ranged  around  a  central  style,  which  seems  to 
arise  immediately  from  the  disk.  The  style  is 
simple,  and  bears  at  its  summit  a  variable  num- 
ber of  stigmatiferous  divisions.  The  fruit  is 
composed  of  the  cells  of  the  ovary,  which  are 
separated  from  each  other,  and  form  so  many 
drupaceous  carpels,  supported  upon  the  disk  or 
gynobasis,  which  has  become  enlai;ged.     Tliese 


carpels,  of  which  several  are  sometimes  abortive, 
are  unilocular,  monospermous,  and  indehiscent. 
Their  seed  contains  a  large  erect  CTibryo  desti- 
tute of  endosperm. 

To  t)iis  family  are  referred  the  genera  o^noy 
gomphiay  wdlheray  meesiay  &c. 

They  are  ornamental  yellow  flowered  shrubs. 
The  root  and  leaves  of  waliera  serrata  are  tonic 
and  stomachic. 

RuTACEiE,  A  dr.  de  Jussieu.  ZyffopkjfUetB  and 
diosmMBy  Brown.  Simarube^y  Rich.  A  large 
fiunily,  composed  of  trees,  shrubs,  or  herbaceous 
or  frutescent  plants,  having  opposite  or  alternate 
leaves,  very  frequently  marked  with  transparent 
dots,  with  or  without  stipules.  Flowers  gene- 
rally hermaphrodite,  very  rarely  unisexual. 
Calyx  of  from  three  to  five  sepals,  united  at  the 
base.  Corolla  of  five  petals,  sometimes  united 
together  and  forming  a  pseudo-monopetalous 
corolla,  more  rarely  wanting.  Stamina  ^re  or 
six,  some  of  them  occasionally  abortive,  and  of 
various  forms.  The  ovary  is  composed  of  from 
three  to  five  carpels,  more  or  less  intimately 
united,  and  forming  so  many  more  or  leas  pro- 
minent ribs.  Each  cell  contains  frequently  two, 
more  rarely  one,  or  a  considerable  number  of 
ovules,  inserted  at  their  inner  angle,  and  there 
forming  two  rows.  The  styles  are  free  or 
united.  The  fruit  is  sometimes  simple,  forming 
a  capsule,  opening  into  as  many  eeptiferous 
valves  as  there  are  cells ;  sometimes  and  more 
commonly  it  separates  into  as  many  cocca  or 
carpels,  which  are  usually  monospermous  and 
indehiscent,  sometimes  slightly  fleshy,  or  diy 
and  opening  into  two  incomplete  valves. 

The  numerous  and  rather  heterogeneous  spe- 
cies, have  been  divided  into  ^ve  tribes : — 

1 .  ZTGOPHTLLEiE :  flowers  hermaphrodite,  cells 
of  the  ovary  containing  two  or  more  ovules ;  as 
iribuluSy  fagcniay  guaiacumy  zygophyUumy  &c. 

2.  RuTACEJE :  flowers  hermaphrodite ;  two  or 
more  ovules  in  each  ceU ;  leaves  alternate,  as 
rutOy  peganumy  &c. 

3.  DiosMEJE :  flowers  hermaphrodite ;  two  or 
more  ovules;  as  diciamnusy  diosma,  bonmiay 
tioarsOy  galipeay  &e. 

4.  SniARUBEiE  :  flowers  hermaphrodite  or  uni- 
sexual ;  cells  with  a  single  ovule ;  carpels  dis- 
tinct, indehiscent ;  as  simaruboy  quassiOy  simaboy 
&c. 

5.  XANTHOXTLEiE :  flowers  unisexual;  cells 
containing  from  two  to  four  ovules;  embryo 
placed  at  the  centre  of  a  fleshy  endoepenn,  as 
galvegiay  aylatUhuSy  bruceoy  arantkoa^lumy  todda- 
lia,  pteleoy  &c. 

The  plants  of  this  family  are  generally  char- 
acterized by  being  intensely  bitter,  as  rue;  tmgus- 
turay  quassiay  and  others  are  acrid,  or  aromatic 
The  guiaoums  are  stimulating  and  tonic. 

PiTTOSFORKS,  Browu.  Shrubs  sometimes  sar- 
mentaceous and  twining,  with  simple  and  alter- 
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nate  leaves^  destitute  of  stipules.  Flowers  soli- 
tary, fJEtfciculate,  or  disposed  in  terminal  clusters. 
Their  calyx  is  monosepalous,  with  five  deep 
divisions.  The  corolla  is  composed  of  five  equal 
petals,  united  at  the  base,  so  as  to  form  a  regular 
monopetalous  corolla,  which  is  tubular,  or  spread 
out  in  a  rosaceous  manner.  The  five  stamina  are 
erect,  hypogynous,  as  is  the  corolla.  The  ovary 
is  free,  supported  upon  a  kind  of  hypog3mous 
disk.  It  has  one  or  two  cells,  separated  by 
incomplete  dissepiments,  which  frequently  do 
not  join  at  the  centre  of  the  ovary,  rendering 
that  organ  unilocular.  The  ovules  are  numer- 
ous, attached  in  tWo  longitudinal  and  distinct 
series  towards  the  middle  of  the  dissepiment. 
The  style  is  sometimes  very  short,  terminated 
by  a  small  two-lobed  stigma.  The  fruit  is  a 
capsule,  with  one  or  two  polyspermous  cells, 
opening  by  two  valves,  or  a  fleshy  indehiscent 
fruit.  The  seeds  are  composed  of  a  somewhat 
crustaceous  proper  integument,  a  white  and 
fleshy  endosperm,  and  an  extremely  small  em- 
biyo,  situated  towards  the  hilum,  and  having 
its  radicle  turned  towards  it. 

The  genera  which  compose  this  fcunily,  were 
formerly  placed  among  the  rliamneie;  but  their 
hypogynous  insertion  removes  them  to  a  wide 
distance.  M.  Decandolle  places  the  pittospore» 
between  the  polygale«  and  the  Frankeniaces. 
The  following  are  the  principal  genera  of  this 
family :  pittosportm^  bUlardierOy  hurso/riay  sena- 
cia.  They  are  handsome,  and  rather  ornamental 
shrubs^  of  tropical  countries. 

Gbrakiacbjb.  Herbaceous  or  sufirutescent 
plants,  with  simple,  or  rarely  compound,  alter- 
nate leaves,  with  or  without  stipules  at  their 
base.  The  flowers  are  axillar  or  terminal.  Their 
calyx  is  formed  of  five  sepals,  often  unequal,  and 
united  together  at  their  base,  sometimes  pro- 
longed into  a  spur.  The  corolla  is  composed  of 
five  equal  or  unequal  petals,  free  or  slightly 
coherent,  generally  spirally  twisted  previous  to 
their  expansion.  The  stamina  are  from  five  to 
ten,  rarely  seven;  they  are  free,  or  more  fre- 
quently monadelphous  by  the  base  of  their  fila- 
ments. Their  anthers  are  two-celled.  The  car- 
pels are  from  three  to  five,  more  or  less  intimately 
united  together.  They  have  each  a  single  cell, 
containing  one,  two,  or  a  greater  number  of 
ovules,  attached  at  its  inner  angle.  The  styles, 
which  spring  from  the  summit  of  each  ovary, 
remain  distinct,  or  are  united  together,  and  are 
each  terminated  by  a  simple  stigma.  The  fruit 
is  composed  of  from  three  to  five  cocca,  contain- 
ing one  or  two  seeds,  remaining  indehiscent,  or 
opening  by  their  inner  side;  or  it  is  a  capsule, 
with  five  polyspermous  cells,  opening  with  five 
valves,  sometimes  elastically.  The  seeds,  of 
which  the  proper  integument  is  sometimes  ex- 
ternally fleshy  or  crustaceous,  is  composed  of  a 
straight  or  more  or  less  curved  embryo,  imme- 


diately covered  by  the  proper  integument,  or 
placed  in  a  fleshy  endosperm. 
The  &mily  is  thus  divided. 

1.  OxALinBJE;  leaves  usually  compound,  with- 
out stipules;  flowers  axillar,  capsule  with  five 
polyspermous  cells,  styles  distinct,  embrj'o 
straight,  in  a  fleshy  endosperm,  as  oscalis, 

2.  TROPd£0L&fi;  leavessimple,  without  stipules; 
flowers  axillar,  three  indehiscent,  monospermous 
cocca;  embryo  destitute  of  endosperm.  Tropce- 
olum, 

8.  BAiSAMiNEiS;  leavessimple,  without  stipules; 
flowers  irregular;  no  style;  capsule  with  five 
polyspermous  cells^  opening  elastically;  embryo 
without  endosperm.    Balsamina. 

4.  Linacbjb;  leaves  simple,  without  stipules; 
flowers  terminal,  r^^lar;  three  or  five  distinct 
styles;  capsule  with  five  two-seeded  cells;  endo- 
sperm thin.    Linum, 

5.  Gbraniacbjb;  leaves  simple,  furnished  with 
stipules;  flowers  opposite  to  the  leaves;  styles 
united;  cocca  indehiscent;  embryo  generally 
without  endosperm.  Geranium  erodium^  pelar- 
goniumy  monsonia. 

Some  botanists  constitute  each  of  these  divi- 
sions a  dbtinct  natural  family. 

The  pelargoniums  or  geraniums,  aie  highly 
esteemed  as  ornamental  flowers. 

The  leaves  and  stems  of  the  oxalidese  are 
usually  acid.  The  troposeoles  are  acrid,  and 
possess  the  properties  of  the  crucifers.  Linum 
catharticum  is  purgative.  The  seeds  of  linum 
usiUUissimum  are  mucilaginous,  oleaginous,  and 
emollient.    The  fibrous  bark  forms  linen. 

Malvacejs,  Kunth.  Part  of  the  malvacece  of 
Jussieu.  Thisfamily  contains  herbaceous  plants, 
shrubs,  and  even  trees,  with  alternate,  simple,  or 
lobed  leaves,  furnished  with  two  stipules  at  their 
base.  The  flowers  are  axillar,  solitary,  or  vari- 
ously grouped,  and  forming  a  kind  gf  spikes. 
The  cfjyx  is  often  accompanied  externally  with 
another,  formed  of  leaflets,  varying  in  number, 
and  variously  united.  It  is  monosepalous,  with 
three  or  five  divisions,  placed  close  together  in 
the  form  of  valves,  previous  to  expansion.  The 
corolla  is  generally  composed  of  five  petals, 
alternate  with  the  lobes  of  the  calyx,  spirally 
twisted  at  first,  often  united  together  at  their 
base,  by  means  of  the  filaments  of  the  stamina, 
so  that  the  corolla  falls  off  entire.  The  stamina 
are  generally  very  numerous,  rarely  of  the  same 
number  as  the  petals,  or  double  their  number. 
Their  filaments  are  united,  and  form  a  tube,  and 
their  anthers  are  reniform  and  always  unilocular. 
The  pistil  is  composed  of  several  carpels,  which 
are  sometimes  verticillate  around  a  central  axis, 
and  more  or  less  united  together,  sometimes  col- 
lected into  a  kind  of  capitulum.  These  carpels 
are  unilocular,  containing  one,  two,  or  a  greater 
number  of  ovules  attached  at  their  inner  angle. 
The  styles  are  distinct,  or  more  or  less  united, 
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and  bear  each  a  Bimple  stigma  at  their  summit. 
The  fruit  presents  the  same  modifications  as  the 
carpels,  that  is,  the  latter  are  sometimes  united, 
in  a  circular  manner,  around  an  axis,  sometimes 
collected  into  a  head,  or  form,  by  their  union,  a 
many-celled  capsule,  which  opens  into  as  many 
valves  as  there  are  monospermous  or  polysperm- 
ons  cells.  At  other  times,  the  carpels  open  only 
by  their  inner  side.  The  seeds,  of  which  the 
proper  integument  is  sometimes  covered  with 
cottony  hairs,  are  composed  of  a  straight  embryo, 
generally  without  endosperm,  having  the  coty- 
ledons foliaceous,  and  folded  upon  themselves. 

Mr  Brown  considers  the  malvacec,  not  as  a 
family,  but  as  a  great  tribe  or  class,  composed  of 
the  malvaces  of  Jussieu,  the  sterculiaoee  of 
Ventenat,  the  chlenace«B  of  Du-Petit-Thouars, 
the  tiliaceie  of  Jussieu,  and  a  new  family  which 
he  names  byttneriacecB, 

The  following  are  among  the  genera  of  which 
it  is  composed :  malope,  maiva^  cMasa,  lavatera^ 
hibiscus,  gossypiumy  palavay  lagunsa^  &c. 

The  malvacete  abound  in  mucilage,  and  are 
consequently  demulcent.  The  marsh  mallow 
(aHlusa  officinalis)  has  long  been  employed  as 
such,  but  any  of  the  other  European  species  may 
be  used  with  equal  advantage.  No  phmt  belong- 
ing to  this  family  is  known  to  possess  unwhole- 
some qualities.  The  hairy  covering  of  the  seeds 
of  several  species  of  gwsypiumy  is  the  cotton  of 
commerce. 

BoMBACBiE,  Kunth.  Laige  trees  or  shrubs, 
natives  of  intertropical  countries,  having  alter- 
nate, simple,  or  digitate  leaves,  furnished  at  their 
base  with  two  persistent  stipules.  The  calyx, 
which  is  sometimes  accompanied  externally  with 
some  bracteas,  is  monosepalous,  with  five  divi- 
sions, which  are  imbricated  previous  to  their 
expansion,  sometimes  entire.  The  corolla,  which 
is  sometimes  wanting,  is  composed  of  five  regular 
petals.  The  stamina,  five,  ten,  fifteen,  or  more, 
are  monadelphous  at  their  base,  and  form  five 
bundles  above,  each  bearing  one  or  more  uni- 
locular anthers.  The  ovary  is  formed  of  five 
carpels,  which  are  sometimes  distinct,  sometimes 
united  together,  and  terminated  each  by  a  style 
and  a  stigma,  which  are  sometimes  united  into 
one.  The  fruits  are  generally  five-celled,  poly- 
spermous  capsules,  opening  by  five  valves,  or 
they  are  coriaceous,  internally  fleshy,  and  inde- 
hiscent.  The  seeds,  which  are  often  surrounded 
by  hairs  or  down,  sometimes  have  a  fleshy  en- 
dosperm, covering  an  embryo,  of  which  the 
•  cotyledons  are  even  or  puckered.  The  endosperm 
is  sometimes  wanting. 

The  genera  are :  bonibcue^  helictereSy  nuUisia, 
camnillesiay  adansonia,  &c. 

They  are  mucilaginous,  like  the  malvaces. 
The  baobab  or  adansonia,  is  the  largest  known 
tree,  its  diameter  being  from  twenty  to  thirty 
feet  at  the  base.    The  seeds  of  many  species  are 


env^oped  in  cottony  hairs,  which  are  used  for 
various  purposes,  although  they  cannot  be  man- 
u^Mtured  into  thread. 

Btttneriac&s,  Brown.  (Some  genera  of  sio^ 
vacsasy  and  the  hermamUos  of  Jussieu.    StercuUo' 
CAT,  Ventenat.)     Trees  or  shrubs  with  simple, 
alternate  leaves,  furnished  with  opposite  stipules. 
Flowers  disposed  in  more  or  less  branched  ehis- 
tersy  which  are  axiilar,  or  opposite  to  the  ksTes. 
The  calyx,  which  is  naked,  or  acocunpaaied  with 
a  calyculus,  is  formed  of  five  petals,  more  or  lea 
united  at  their  base,  and  valvar.    The  corolla  is 
of  five  flat  petals,  spirally  twisted  before  expan- 
sion, or  more  or  less  concave  and  irregular.  The 
petals  are  sometimes  wanting.     The  stamina, 
which  are  of  the  same  number  as  the  petals, 
double  or  multiple,  are  in  general  monadelphoaa, 
and  the  tube  which  they  form  by  their  union 
often  presents  petaloid  i^pendages,  placed  be- 
tween the  antheriferous  stamina,  and  which  are 
so  many  abortive  stamina.      The  anthers  are 
always  two-celled.    The  carpels,  from  three  to 
five  in  number,  are  more  or  less  completely 
united.    Each  cell  oontains  two  or  three  ascend- 
ing ovules,  or  a  greater  number,  attached  to  the 
inner  angle  of  each  cell.  The  styles  remain  free, 
or  are  more  or  less  united  together.    The  fruit 
is  generally  a  globular  capsule,  accompanied  by 
the  calyx,  with  three  or  five  cells  opening  into 
so  many  valves,  which  oflen  bear  the  dissepi- 
ment on  the  middle  of  their  inner  £ELce.    The 
seeds  have  an  erect  embryo  in  a  fleshy  endosperm. 
This  family,  which  is  distinguished  from  the 
malvaces  by  its  two-celled  anthers,  and  by  the 
circumstance  that  its  seeds  are  generally  fumisbed 
with  a  fleshy  endo^om,  has  been  divided  into 
six  sections,  or  natural  tribes: 

1.  STBRCULiAGEiE :  flowcTS  oflcu  unisexusl; 
calyx  naked,  no  corolla;  ovary  pedicellate, 
formed  of  five  dbtinct  carpels;  endosperm  some- 
times wanting,  as :  sterculia,  triphacOy  ksrUiera. 

2.  BTTTNEniACBA:  petals  irr^:ular,  concave, 
often  terminated  at  their  summit  by  a  kind  of 
ligule;  stamina  monadelphous;  ovaiy  with  five 
ceUs,  generaUy  containing  two  erect  ovules: 
theobrcnuiy  abroma,  puaeuma,  buttneriOy  taenia. 

3.  Lasigpetalejs  :  calyx  petaloid;  petals  very 
small,  in  the  form  of  scales,  or  wanting;  ovary 
with  three  or  five  cells,  containing  each  from 
two  to  eight  ovules.  /SSertn^rto,  thomasiay  ierau- 
drenia, 

4.  Hermanniea:  flowers  hermaphrodite,  calyx 
tubular;  corolla  of  five  flat  petals,  spirally  roDed 
before  expansion;  five  monodelphous  or  flee 
stamina,  opposite  to  the  petals;  cells  polysperm- 
ous.    Melockia^  hcrsMnma,  makemia. 

6.  DoMBETACEiB:  calyx  monosepalous;  c<»nolla 
of  five  flat  petals,  stamina  equal,  numerous,  and 
monadelphous;  ovary  with  three  or  ^ve  cells, 
containing  two  or  more  X)vules.  Jiuizia.  dom* 
beya,  petUapetes, 
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6.  Waluchi&s  :  calyx  surrounded  by  an 
invulucre  of  &om  three  to  five  leaflets;  petals 
flat;  stamina  very  numerous,  monadelphous, 
unequal,  and  forming  a  column  similar  to  that 
of  the  malvaceip,  eriokmoy  toalliehioy  gcahea. 

Many  of  the  sterculias  are  noble  trees,  with 
laige  edible  seeds.  Those  of  the  famous  kola, 
are  said,  when  chewed,  to  render  bad  water 
sweet.  Tlie  genus  astropasOy  are  reckoned  the 
most  beautiful  plants  in  the  world :  all  the  spe- 
cies are  remarkable  for  the  mucilage  which  they 
contain.  Cocoa  is  prepared  from  the  seeds  of 
tieohr^ma  cacao, 

ChunacbuR,  Du-Petit-Thouars.  This  little 
fiimily  is  composed  of  small  shrubs,  all  natives 
of  the  island  of  Madagascar.  Their  leaves  are 
altonate,  iumidied  with  stipules,  entire  and 
caducous.  The  flowers  form  branched  racemes. 
They  are  furnished  with  persistent  involucres, 
whieh  contain  one  or  two  flowers.  Their  calyx 
is  small,  formed  of  Uiree  sepals.  The  petals 
vary  fiom  five  to  six :  they  are  sessile,  and  some- 
times united  at  their  base.  The  stamina,  which 
are  ten,  or  an  indeterminate  number,  are  united 
by  their  filaments,  and  sometimes  adhere  to  each 
other  by  their  anthers.  The  ovary  has  three  cells, 
surmounted  by  a  simple  style,  and  a  trifid  stigma. 
The  firuit  is  a  capsule,  with  three  cells,  rarely 
with  only  one,  through  abortion,  containing  each 
one  or  more  seeds,  inserted  at  their  inner  angle, 
and  pendant.  These  seeds  contain  an  axile 
embryo,  in  a  fleshy  or  homy  endosperm. 

TiuucRMy  Jussieu.  (Tilltacea  and  elaocar- 
petBy  Jussieu.)  Almost  all  the  tiliaces  are  trees 
or  shrubs,  a  small  number  only  being  herba- 
ceous plants.  They  bear  alternate,  simple  leaves, 
accompanied  at  their  base  by  two  caducous 
stipul^  Thdr  flowers  are  axillar,  peduncu- 
late, solitary,  or  variously  grouped.  They  have 
a  simple  calyx,  fbrmed  of  four  or  five  sepals, 
placed  close  together  in  the  form  of  valves,  pre- 
vious to  the  expansion  of  the  flower;  a  corolla 
liaving  the  same  number  of  petals,  which  are 
larely  wanting,  and  are  often  glandular  at  their 
tiaee.  The  stamina  are  numerous,  free,  with 
biloeiilar  anthers.  A  pedicellate  gland  is  often 
seen  on  the  fiice  of  each  petal.  The  ovary  has 
from  two  to  ten  cells,  containing  each  several 
ovules  attached,  in  two  rows,  to  the  inner  angle. 
The  style  is  nmple,  terminated  by  a  lobed  stigma. 
The  fruit  is  a  capsule,  with  several  cells,  con- 
taining several  seeds,  and  sometimes  indehiscent, 
or  A  monoq>ermons  drupe,  through  abortion. 
The  seeds  contain  a  straight  or  slightly  curved 
embryo,  in  a  fleshy  endosperm. 

The  femily  is  thus  divided  into  two  sections  : 

1.  The  true  Tiltacbjb,  comprehending  the 
gimera  tilia,  aparmannia,  MioearpuSy  coreharWy 
irfmrn/ettOy  apeibay  &c. 

2.  The  £i.A0CABPKwiB,  to  which  belong  the 
genera  ektocarpusy  valleoy  decadiay  &c. 


The  tilliaceic  are  allied  to  the  malvacee,  from 
which  they  difier  in  having  the  stamina  free, 
and  the  embryo  placed  at  the  centre  of  a  fleshy 
endosperm;  and  to  the  byttneriacee,  from  which 
they  are  distinguished  by  their  stamina  being  free 
and  numerous,  their  style  simple,  &c. 

The  tiUiacese  are  mucilaginous,  like  the  families 
to  which  they  are  allied.  The  properties  of  the 
eheocarpeas  are  unknown. 

TBRNsnuEMiACBiE;  Cambllieje.  (Temstromi- 
aeecB  and  theatx^y  Mirbel.)  Trees  or  shrubs, 
with  alternate  leaves,  destitute  of  stipules,  often 
coriaceous  and  persistent.  Flowers  sometimes 
very  large,  axiUar,  and  terminal,  having  a  calyx 
formed  of  five  concave,  unequal,  and  imbricated 
sepals,  and  a  corolla  composed  of  five  petals, 
sometimes  united  at  their  base,  and  forming  a 
monopetalous  corolla.  The  stamina  are  numer- 
ous, often  connected  by  the  base  of  their  fila- 
ments, and  united  to  the  corolla^  The  ovary  is 
free,  sessile,  generally  applied  upon  a  hypogyn- 
ous  disk,  divided  into  from  two  to  five  cells,  each 
containing  two,  or  a  greater  number  of  pendant 
ovules,  inserted  at  the  inner  angle.  The  num- 
ber of  styles  is  the  same  as  that  of  the  cells; 
each  of  them  is  terminated  by  a  simple  stigma. 
The  fVuit  has  from  two  to  five  cells.  It  is  some- 
times coriaceous,  indehiscent,  a  little  fleshy  inter- 
nally; at  other  times  dry,  capsular,  and  opening 
by  as  many  valves.  The  seeds,  which  are  often 
only  two  in  each  cell,  have  their  embryo  naked, 
or  covered  with  a  fleshy,  often  very  thin  endo- 
sperm. 

This  family  now  contains  the  genera  ternstrce^ 
miay  tkeay  cameiHOy  /raeieray  &c. 

The  camellias  are  highly  ornamental  trees. 
The  tea  plant  belongs  to  this  family. 

OLACiNEiG,  Mirbel.  This  little  family,  which 
has  been  formed  of  part  of  the  aurantiaceaR,  is 
composed  of  woody  plants,  bearing  simple,  alter- 
nate, petiolate  leaves,  without  stipules,  and  very 
small  axillar  flowers.  The  flowers  are  composed 
of  a  very  small,  monosepalous,  persistent,  entire, 
or  toothed  calyx,  often  attaining  a  large  size,  and 
becoming  fleshy.  The  corolla  is  formed  of  from 
three  to  six  petals,  which  are  coriaceous,  sessile, 
valvar,  free,  or  united  at  the  base.  These  petals, 
which  sometimes  bear  the  stamina,  are  often 
united  two  and  two,  and  only  separated  at  their 
summit.  The  stamina  are  generally  ten  in 
number,  several  of  them  being  sometimes  abor- 
tive, and  existing  under  the  form  of  sterile  fila- 
ments. They  are  immediately  hjrpogynous,  or 
are  borne  upon  the  petals.  The  ovary  is  fVee, 
one-celled,  generally  containing  three  ovules, 
which  are  pendant  at  the  summit  of  a  central, 
erect  trophosperm.  The  style  is  simple,  ter- 
minated by  a  very  small,  three-lobed  stigma. 
The  fVuit  is  drupaceous,  indehiscent,  often 
covered  by  the  calyx,  which  has  become  fleshy, 
and  one-seeded.    The  seed  is  composed  of  a 
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large  iledhy  endosperm,  in  which  is  contained  a 
small  hasilar  and  homotrope  embryo. 

This  little  family,  which  Lb  composed  of  the 
genera  o/<M?,/w7ia,  &c,,  is  very  distinct  fifom  the 
aurantiace«,  in  having  its  leaves  without  dots, 
its  stamina  definite,  its  ovary  always  unilocular, 
and  its  embryo  contained  in  a  very  lai^  endo- 
sperm. 

According  to  Mr  Brown,  the  genus  oUix  is 
apetalous;  in  other  words,  its  flower  is  a  calyci- 
form  involucre,  and  a  calyx  formed  of  three 
sepals;  and,  on  account  of  the  internal  structure 
of  its  ovary,  it  approaches  the  santalaces. 

Marooraviaceje,  Choisy.  Shrubs  very  fre- 
quently sarmentaceous  and  climbing,  parasitic 
in  the  manner  of  the  ivy,  having  the  leaves 
alternate,  simple,  entire,  coriaceous  and  persis- 
tent; the  flowers  genei-ally  disposed  in  a  short 
spike,  resembling  a  cyme.  The  flowers  are 
sometimes  oblique  at  the  summit  of  their  long 
peduncle,  which  pretty  generally  bears  an  irr^- 
ular  bractea,  hollow  and  cowl-shaped,  or  like  a 
horn.  They  are  hermaphrodite,  with  a  calyx 
of  from  four  to  six  or  seven  short,  imbricated, 
and  generally  persistent  sepals.  The  corolla  is 
monopetalous,  entire,  rising  like  a  kind  of  hood, 
or  formed  of  five  sessile  petals.  The  stamina, 
which  are  usually  numerous  (five  only  in  sou- 
nmbea),  have  their  filaments  fr«e.  The  ovaiy  is 
globular,  surmounted  by  a  sessile  stigma,  lobed 
in  a  stellate  form,  which  is  rarely  supported  upon 
a  style.  It  has  a  single  cell,  which  has  fr^m 
four  to  twelve  parietal  tropbosperms,  projecting 
in  the  form  of  half  dissepiments,  divided  at  their 
free  edge  into  two  or  three  variously  contorted 
lamine  and  all  covered  with  very  small  ovules. 
The  fruit  is  globular,  coriaceous,  internally 
fleshy,  indehiscent,  or  bursting  irregularly  into 
a  certain  number  of  valves,  the  dehiscence  of 
which  takes  place  towards  the  summit,  and 
which  bear  a  trophosperm  on  the  middle  of  their 
inner  face.  The  seeds  are  very  small,  and  con- 
tain immediately  under  their  proper  integument 
a  homotrope  embryo. 

The  genera  of  which  this  family  is  composed 
are:  marcpravia,  antholoma^  noranthM,  and  «ocf- 
roubea.  This  group  is  related  to  the  guttifepee; 
but  it  is  also  very  intimately  allied  to  the  bixi- 
ne«e  and  flacourtianee,  which  have  also  a  poly- 
petalous  corolla,  and  indefinite  stamina,  a  unilo- 
cular fruit,  and  parietal  tropbosperms.  But,  in 
these  two  families,  the  leaves  are  accompanied 
with  stipules,  and  the  embryo  is  covered  by  an 
endosperm. 

Some  of  them  bear  large  and  showy  flowers, 
among  which  are  hollow,  pitcher-like  appen- 
dages. 

GuTXiFERiE,  Jussieu.  This  family  is  com- 
posed of  trees  or  shrubs,  sometimes  parasitic, 
and  all  abounding  in  yellow  and  resinous  proper 
juices.     Their  leaves,  which  are  opposite,  or 


more  rarely  alternate,  are  ooriaceoos  and  persis- 
tent. Their  flowers,  which  are  disposed  in  axil- 
lar  racemes,  or  terminal  panicles,  are  herma- 
phrodite, or  unisexual  and  polygamous.  Their 
calyx  is  persistent,  formed  of  from  two  to  six 
rounded,  often  coloured  sepals.  The  corolla  is 
composed  of  from  four  to  ten  petals.  The 
stamina,  which  are  very  numerous,  rarely  in 
definite  number,  are  free.  The  ovary  is  simple, 
and  surmounted  by  a  short  style,  which  is  some- 
times wanting,  and  which  bears  a  peltate,  radiate, 
or  lobed  stigma.  '  The  fruit  is  sometimes  capsu- 
lar, sometimes  fleshy  or  drupaceous,  and  some- 
times opens  by  several  valves,  of  which  the  gen- 
erally inflicted  maigins  are  fixed  to  a  single  pla- 
centum,  or  to  several  thick  placentas.  The  seeds 
are  composed  of  a  homotrope  embryo  destitnte 
of  endosperm.  The  guttifers  comprehend  a 
considerable  number  of  genera,  all  extra-Euro- 
pean, such  as  eluiia,  podoyay  makureoj  gardma, 
ctUophyUumy  &o.  They  difl^  fr^m  the  hyperi- 
cinete  in  having  their  stamina  entirely  free,  in 
being  furnished  with  a  milky  juice,  in  the 
absence  of  transparent  dots,  &c. 

The  yeUow  juice  in  which  these  plants  abound, 
is  acrid  and  pui^tive.  Gramboge,  which  is  a 
drastic  purgative,  and  afibrds  a  yellow  iwint,  is 
the  concrete  juice  of  a  plant  of  this  &niily. 
The  fruit  of  garcinia  mangostana.  Lb  highly 
esteemed, 

HrPERiciNEiE,  Jusmeu.  Herbaceous  plants, 
shrubs,  or  even  trees,  often  resinous,  and  sprinkled 
with  transparent  glands.  Leaves  opposite,  very 
rarely  alternate,  simple.  Flowers  axillar  or  ter- 
minal, variously  difi^>oeed.  The  calyx  has  four 
or  five  very  deep,  somewhat  unequal  divisiona. 
The  corolla  is  composed  of  four  or  five  petals, 
spirally  twisted  previous  to  their  evolution. 
The  stamina  are  very  numerous,  united  into 
several  fasciculi  by  the  base  of  their  filaments, 
sometimes  monadelphous  or  fr«e.  The  ovary  is 
free,  globular,  surmounted  by  several  styles, 
which  are  sometimes  united  into  one.  It  has 
as  many  polyspermous  cells  as  there  are  styles. 
The  fruit  is  a  capsule,  or  a  berry  with  several 
polyspermous  cells.  In  the  former  case  it  opens 
by  as  many  valves  as  there  are  cells,  the  margins 
of  the  valves  being  continuous  with  the  dissepi- 
ments. The  seeds,  which  are  very  numerous 
and  very  small,  contain  a  homotrope  embryo, 
destitute  of  endosperm. 

This  fiunily  is  composed  of  a  smaU  number 
of  genera :  hjfpericuM^  ondromBmumiy  acyrum, 
vismi(ty  &c.  Most  of  the  species  have,  in  the 
substance  of  their  leaves,  transparent  miliary 
glands,  which,  on  being  held  between  the  ey« 
and  the  light,  look  like  so  many  little  holes. 
This  character,  together  with  the  very  nnnMTOus 
stamina,  and  the  polyspermous  ceDs  of  the  fruit, 
perfectly  distinguish  the  hypericinee  horn  the 
families  that  are  allied  to  it. 
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AcRAKTiACEiE,  CoiTea.  Some  of  the  genera 
of  aurantia  of  Jussien.  Very  smooth,  some- 
times spinous  trees  or  shrubs,  bearing  alternate 
and  articulated  leares,  which  are  simple,  or 
more  firequently  pinnate,  and  furnished  with 
vesicular  glands,  filled  with  a  transparent  vola- 
tUe  oil.  The  flowers  are  ft^grant,  and  generally 
terminal.  The  calyx  is  monosepalous,  persis- 
tent, with  three  or  five  more  or  less  deep  divi- 
sions. The  corolla  is  of  from  three  to  five 
sessile  petals,  which  are  free  or  slightly  united. 
The  stamina,  sometimes  of  the  same  number  as 
the  petals,  or  double  that  number,  or  a  multiple 
of  it,  are  free,  or  variously  united  by  their  fila- 
ments, and  are  attached  beneath  to  a  hypogynous 
disk,  on  which  the  ovary  is  applied.  The  ovary 
is  globular,  with  several  cells  containing  a  single 
suspended  ovule,  or  several  ovules  attached  to 
the  inner  angle  of  the  cell.  The  style,  which  is 
sometimes  very  short  and  thick,  is  always  sim- 
ple, and  terminated  by  a  simple  or  lobed  discoid 
stigma.  The  fruit  is  generally  fleshy  internally, 
separated  into  several  cells  by  very  thin  membran- 
ous dissepiments,  containing  one  or  more  seeds 
inserted  at  their  inner  angle,  and  generally 
pendant.  Externally,  the  pericarp  is  thick  and 
indehiacent,  studded  with  vesicles  filled  with 
volatile  oil.  The  seeds  contain  one,  sometimes 
two  embryos,  without  endosperm. 

The  genera  of  which  this  fiimily  is  composed 
are  especially  distinguished  by  their  articulate, 
oflen  compound  leaves,  furnished  with  vesicular 
fdands,  which  exist  also  in  the  substance  of  their 
petals  and  pericarp,  by  their  simple  style,  and 
the  absence  of  endosperm  in  the  seeds,  as  citruSy 
Hmonia,  murraya^  &c. 

The  orange,  the  lemon,  the  citron,  and  the 
lime,  are  the  fruits  of  different  species  of  dtrw, 

Ampeltdejc,  Rich.  (  ViUs^  Jussieu).  Shrubs 
or  small  trees,  which  are  twining,  sarmenta- 
ceous,  and  furnished  with  tendrils  opposite 
to  the  leaves,  which  are  alternate,  petiolate, 
simple  or  digitate,  with  two  stipules  at  their 
base.  The  flowers  are  disposed  in  racemes, 
which  are  opposite  to  the  leaves.  The  calyx 
is  very  short,  often  entire  and  nearly  flat. 
The  corolla  is  of  five  petals,  which  are  some- 
times coherent  at  their  upper  part,  and  rise  all 
together  in  the  form  of  a  hood.  The  stamina, 
hr^  in  number,  are  erect,  fi^e,  and  opposite  to 
the  petals.  The  ovary  is  applied  upon  a  hjrpo- 
gynous  annular  disk,  lobed  at  its  circumference. 
It  has  always  two  cells,  each  containing  two 
erect  ovules.  The  style,  which  is  thick  and 
very  short,  is  terminated  by  a  stigma  which  is 
slightly  two-lobed.  The  fruit  is  a  globular 
berry,  containing  from  one  to  four  erect  seeds, 
having  their  episperm  thick,  their  endosperm 
homy,  and  containing  near  their  base  a  very 
small  erect  embryo. 

This  little  family  is  composed  of  the  genera 


vitiSy  cissusy  and  ampilopns.  The  grape  vine, 
vitis  vini/era,  is  the  most  important  of  this 
fiEunily. 

HippocRATicBiG,  (Jussieu,  hippocrateacetgy 
Kunth,  De  Candolle).  Shrubs  or  small  trees, 
generally  glabrous  and  sarmentaceous,  bearing 
opposite,  simple,  coriaceous,  entire  or  toothed 
leaves,  and  small,  axiUar,  fiisciculate  or  cor3rm- 
bose  flowers.  The  calyx  is  persistent,  with  five 
divisions.  The  corolla  is  composed  of  five  equal 
petals.  The  stamina  are  generally  three  in  num- 
ber, rarely  four  or  five,  having  their  filaments 
united  at  the  base,  and  forming  a  tubular  andro- 
phorum.  The  ovary  is  trigonal,  with  three 
cells,  each  containing  four  ovules  attached  to 
their  inner  angle.  The  style  is  simple,  ter- 
minated by  one  or  three  stigmas.  The  fruit  is 
sometimes  capsular,  with  three  membranous 
angles,  sometimes  fleshy;  each  cell  generally 
contains  four  seeds.  The  seed  has  an  erect 
embryo,  without  endosperm. 

This  family,  which  b  composed  of  the  genera 
hippocrcOeOy  anthodony  raddisioy  salaciay  &c.,  is 
allied  to  the  aceiineie  and  malpighiaceie.  Very 
little  is  known  of  their  properties. 

AcERiNEiB,  De  Candolle.  .  This  family  is 
composed  of  the  genus  acer  alone,  and  presents 
the  following  characters :  flowers  hermaphrodite, 
or  unisexuaL  Calyx  with  five  more  or  less  deep 
divisions,  or  entire.  Corolla  of  five  petals.  Sta- 
mina double  the  number  of  the  petals,  inserted 
upon  a  hypogynous  disk,  which  occupies  the 
whole  bottom  of  the  flower.  Ovary  didymous 
and  compressed,  with  two  cells,  each  containing 
two  ovules,  attached  at  its  inner  angle.  Style 
simple,  sometimes  very  short,  terminated  by 
two  subulate  stigmas.  The  fruit  consists  of  two 
indehiscent  samaras,  which  are  each  prolonged 
into  a  wing  on  one  side.  The  seeds  present  a 
spirally  twisted  embryo  beneath  their  proper 
integument. 

This  family  contains  several  valuable  timber 
trees.  Sugar  is  obtained  fr^m  the  juice  of 
several  American  species  of  the  maple. 

MALPiGHiACEiE,  Jussicu.  Trces  or  shrubs,  witli 
opposite,  simple,  or  compound  leaves,  often  ftim- 
ished  with  napiform  haira,  and  frequently  accom- 
panied at  their  base  with  two  stipules.  Flowers 
yellow  or  white,  forming  racemes,  corymbs,  or 
sertules,  which  are  axillar  or  terminal.  The  pedi- 
cels which  support  the  flowers  are  often  articulated 
and  furnished  with  two  small  bracteas  near  their 
middle.  The  calyx  is  monosepalous,  often  per- 
sistent, with  four  or  five  deep  divisions.  The  co- 
rolla, which  is  sometimes  wanting,  is  composed 
of  five  petals  with  long  claws.  The  stamina, 
six  in  number,  seldom  fewer,  are  free  or  slightly 
united  at  the  base.  The  pistil  is  sometimes 
simple,  sometimes  formed  of  three  carpels,  more 
or  less  united.  Each  carpel  or  cell  contains 
either  a  single  ovule  suspended  at  the  upper  part 
4l 
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of  the  inner  angle,  or  two  orules  attached  to  the 
angle.  The  styles,  three  in  number,  are  some- 
times united.  The  fruit,  which  is  dry  or  fleshy, 
is  composed  of  three  distinct  carpels,  or  forms  a 
capsula  or  a  nuculanium,  with  three,  rarely  with 
two  or  a  ringle  cell.  The  capsule  is  usually 
marked  with  very  prominent  membranous  wings, 
or  spinous  points.  The  nuculanium  sometimes 
contains  three  unilocular  nucules,  sometimes  a 
nucleus,  with  three  monoepermous  cells.  Each 
seed  is  composed  of  a  proper  integument  of  no 
great  thickness,  immediately  corering  a  some- 
what curred  embryo. 

The  genera  are:  malpighia,  brysonima^  hy- 
ptage^  gaudtchaudia^  hanisteria^  &c.,  M.  De  Can- 
dolle. 

The  properties  of  ihe  malpighiacee  are  little 
known.  The  hairs  of  some  species  are  pungent. 
The  fruit  of  several  is  eaten  in  tlie  West  Indies. 
The  bark  of  the  horse-chestnut  is  bitter  and 
astringent. 

Ertthroxtlbab,  Kunth.  Trees  or  shrubs 
with  alternate  or  opposite,  generally  glabrous 
leaves,  furnished  with  axilhir  stipules.  The 
flowers  are  small,  pedicellate,  having  a  persistent 
calyx,  with  five  deep  divisions,  and  a  corolla  of 
Ave  petals,  which  are  destitute  of  claws,  and 
furnished  internally  with  a  small  scale.  The 
stamina,  ten  in  number,  are  monadelphous.  The 
ovary  is  unilocular,  containing  a  single  pendant 
ovule,  or  it  has  three  ceUs,  of  which  two  are 
empty.  From  the  ovary  spring  three  styles, 
which  are  sometimes  distinct,  sometimes  united 
nearly  to  their  summit.  The  fruit  is  a  mono- 
spermous  drupe,  containing  an  angular  seed,  of 
which  the  hard  and  homy  endosperm  contains 
an  axile  and  homotrope  embryo. 

This  little  fiimily  is  composed  of  the  genus 
erytkrogij^lumy  under  the  name  of  stikia. 

MsLiACBiE,  (De  Candolle,  cedreloF,  Brown). 
Trees  or  shrubs  with  alternate,  simple  or  com- 
pound leaves  destitute  of  stipules.  Flowers 
sometimes  solitary  and  axillar,  sometimes  vari- 
ously grouped  in  spikes  or  racemes.  Calyx 
raonosepalous,  with  four  or  five  more  or  less 
deep  divisions.  Corolla  with  four  or  five  valvar 
petals.  Stamina  generally  double  the  number  of 
the  petals,  rarely  of  the  same  or  a  greater  numlier. 
They  are  always  monadelphous,  and  their  fila- 
ments form  a  tube,  which  bears  the  anthers  some- 
times at  its  summit,  sometimes  at  its  inner  surfitce. 
The  ovary  is  supported  upon  a  hypogynous  an- 
nular disk.  It  has  four  or  five  cells,  generally  con- 
taining two  collateral  and  super-imposed  ovules. 
The  style  is  simple,  terminated  by  a  stigma, 
which  is  more  or  less  deeply  divided  into  four 
or  five  lobes.  The  fruit  is  sometimes  dry,  cap- 
sular, opening  by  four  or  five  septiferous  valves ; 
sometimes  fleshy  and  drupaceous,  and  occasion- 
ally unilocular  through  abortion.  The  seeds  are 
composed  of  an  embryo,  sometimes  envel(^>ed  in 


a  thin  or  fleshy  endosperm,  which  is  wanting  in 
other  genera. 

This  fSunily  is  divided  into  two  natural 
tribes: 

1.  True  MhtjacwiW  :  cells  of  the  fruit  contain- 
ing one  or  two  seeds  without  wings  or  endo- 
^>erm  ;  embryo  reversed ;  cotyledons  flat  and 
leafy,  or  thick  and  fleshy,  as :  gerumaj  hmmiria, 
tunxga,  quivisia^  ttrigilia^  Bondoricumy  wuUa, 
trickiliaf  guarea,  &e. 

2.  Cbdrslvjk  :  cells  of  the  fruit  polysp^nKms* 
seeds  generally  winged,  fiimished  with  a  fleshy 
endospenn,  embryo  erect,  cotyledons  leafy,  as : 
cedrela  swietrnta^  &c« 

The  bark  of  ctmdla  alba  is  aromatic  and 
tonic.  The  root  of  meiia  azedarack  is  anthel- 
mintic. Mahogany  is  the  wood  of  swieCmia 
mahogami^  the  bark  of  which,  and  of  S.  febrifugoy 
is  tonic.  The  pulpy  pericarp  of  mdia  aeedaraekUij 
like  that  of  the  oHve,  yields  oil.  The  fruits  of 
some  Indian  species  are  eaten. 

SAPiNBACBiE,  Jussieu*  This  family  is  com- 
posed of  large  trees  or  shrubs,  sometimes  of  her- 
baceous and  twining  plants,  beraing  alternate 
and  generally  imparipinnate  leaves,  sometimes 
furnished  with  tendrils.  Thdr  calyx  is  composed 
of  four  or  five  sepals^  which  are  free,  or  sightly 
united  at  the  base.  The  corolla,  wldch  is  some- 
times wanting,  is  generally  formed  of  fonr  ot 
five  petals,  which  are  sometimes  naked,  some- 
times glandular  near  their  middle,  where  they 
occasionally  bear  a  petaloid  lamina.  The  stamina, 
which  are  double  the  number  of  the  petals,  are 
free,  and  applied  upon  a  flat,  lobed,  hypogynous 
disk,  which  fills  all  the  bottom  of  the  flower. 
The  ovary  is  three-celled,  each  cell  generally 
containing  two  super-imposed  ovules  attached 
to  its  inner  angle.  The  style  is  simple  at  the 
base,  trifid  at  the  summit,  which  b  terminated 
by  three  stigmas.  The  fruit  is  a  c^Mule,  some- 
times vesicular,  with  one,  two,  or  three  cdJs^ 
each  containing  a  single  se«d.  The  seeds  are 
composed  of  a  large  embryo,  having  ita  radicle 
curved  over  the  cotyledons^  and  destitute  of  endo- 
sperm. 

This  &mily  has  been  divided  into  three  tribes : 

1.  Pallinia  :  pet^  appendioulate  ;  disk 
formed  of  distinct  glands,  placed  betweai  \ht 
petals  and  stamina;  ovary  with  three  mono- 
spermous  cells;  twining  herbs  or  dirubs,  fur- 
nid^  with  tendrils,  as :  cardioapertnumy  urmlkoj 
sergania,  paviHnia. 

2.  SAPiNDACBiB :  petals  not  appendicuUte,  but 
glandular  or  bearded,  rarely  naked ;  disk  annular, 
orsometimes  glands  united  together ;  ovary  with 
two  or  three  monoepermous  odls;  trees  or 
shrubs  not  twining,  as :  9apindu$y  UOitiOy  sckmi- 
deliOf  eupkorioy  thommoy  cupama^  &c 

d.  DoDON AACBiB :  petals  furnished  with  a  scale 
at  their  base  ;  ovary  with  two  or  three  cella^  con- 
taining two  ovules ;  pericarp  vesicular  or  winged ; 
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eniVryo  having  its  cotyledons  spindly  twisted, 
« :  MretOeria,  dodamea,  &c. 

The  froits  of  several  species  are  eaten ;  but 
the  leaves  of  many  are  poisonous.  The  frnit  of 
•apmdMM  waponaria  is  soi^y,  as  its  name  implies, 
and  used  for  washing  Hnen. 

PoiLTOAULSy  Jnssiea.  Thb  ikmily  consists 
of  herbaceous  plants  or  shrubs,  with  alternate, 
simple,  entire  leaves,  and  solitary,  axillar,  or 
spiked  flowers.  The  flowers  are  composed  of  a 
calyx  of  four  or  five  sepals  laterally  imbricated 
previous  to  tiieir  expansion,  and  of  which  two, 
sometimes  mon  internal,  are  petaloid  and 
coloured.  The  corolla  is  formed  of  from  two 
to  five  petals,  sometimes  distinct,  sometimes 
united  together  by  means  of  the  filaments  of  the 
stamina,  which  form  a  tube  split  on  one  side. 
The  stamina,  which  are  generally  eight  in  num- 
ber, are  monadelphous.  Their  androphorum  is 
divided  above  into  two  pblanages,  each  bearing 
four  unOecular  anthers,  generally  opening  at  the 
tip.  More  rarely,  tiie  stamina  are  from  two  to 
four,  and  free.  The  ovary  is  sometimes  accom- 
panied, at  its  base,  by  a  hypogynous  and  unila- 
tenl  disk,  or  formed  of  two  laiteral  and  lamellar 
appendages.  It  has  two,  more  rarely  one  or 
three  cells,  each  containing  one  or  two  ovules. 
The  style  is  long,  usually  curved,  and  bearing  a 
hollow,  two-lobed,  or  unilateral  stigma.  The 
fruit  is  a  capsule  or  a  drape.  In  the  former 
caae,  it  has  two  one-seeded  c«lls,  and  opens  into 
two  septiferous  valves.  In  the  latter  oase,  it  is  uni- 
locular, one-seeded,  and  indehiscent.  The  seeds 
are  pendant,  generally  accompanied  by  a  kind 
of  caruncle  or  arillus  of  diversified  form.  Their 
embryo  is  sometimes  placed  in  a  fleshy  endo- 
sperm, and  sometimes  destitute  of  endosperm. 

The  geneiB  are,  pofypdla^  sahmcmay  com- 
spermoy  badiera,  soulameOy  kratMria,  &e. 

The  root  of  pofyffola  senega  is  stimulant, 
diuretic,  diaphoretic,  and  purgative.  Extract  of 
ratanhia,  the  root  of  krameriay  is  used  to  adul- 
terate or  improve  port  wine.  The  roots  of  the 
plants  of  this  family  are  generally  bitter  and 
more  or  less  astringent. 

TRBMANDREiE,  Browu.  Thls  little  family, 
which  is  formed  of  the  two  genera  tremandra 
and  teiratheca,  is  composed  of  shrabs  having  the 
general  appearance  of  heaths,  all  natives  of  New 
Holland,  bearing  alternate  or  vertlcillate  leaves, 
without  stipules,  simple  or  toothed,  and  often 
furnished  with  glandular  hairs.  The  flowers  are 
axillar  and  solitary.  The  calyx  is  composed  of 
four  or  five  unequal  sepals,  placed  close  together 
in  the  form  of  valves,  previous  to  the  expansion 
of  the  flower,  and  caducous.  The  corolla  is  com- 
posed of  four  or  five  equal  petals,  alternate  with 
the  sepals,  and  longer  than  Uie  stamina.  The 
stamina,  eight  or  ten  In  number,  are  placed  in 
pain  opposite  the  petals.  Their  anthers,  which 
have  two  or  four  cells  open  at  their  summit  by 


a  small  hole  or  a  kind  of  tube.  The  ovary  is 
ovoidal,  compressed,  with  two  cells,  each  con- 
taining two  or  three  pendant  ovules.  The  style 
is  terminated  by  one  or  two  stigmas ;  and  the 
fruit  is  a  compressed  bilocular  capsule,  opening 
by  two  valves,  which  are  septiferous  in  the 
middle.  The  seeds,  which  are  inserted  at  the 
upper  part  of  the  dissepiment,  are  terminated 
by  a  carunculate  appendage.  The  embryo  is 
erect  in  a  fleshy  endoe^rm. 

There  are  only  seven  species  natives  of  New 
HoUand. 

FoMARiACBiE,  De  Caudolle.  The  fumariaceie 
are  all  herbaceous  plants,  destitute  of  milky 
juice,  and  furnished  with  alternate  compound 
leaves,  having  a  great  number  of  narrow  seg- 
ments. The  flowers  are  rather  small,  and  gene- 
rally disposed  in  terminal  spikes.  Their  calyx  ia 
composed  of  two  very  small,  opposite,  flat,  and 
caducous  sepals.  The  corolla  is  irr^^ular,  tu- 
bular, formed  of  four  unequal  petals,  sometimes 
slightly  united  together  at  their  base.  The 
upper  petal,  which  is  the  laigest,  is  terminated, 
at  its  lower  part,  by  a  short,  curved  spur.  The 
stamina,  six  in  number,  ore  diodelphous,  or  form 
two  androphora,  each  of  which  carries  at  its 
summit  three  anthers,  the  middle  anther  two- 
celled,  the  others  one-celled.  The  ovary  is  uni- 
locular, and  contains  four  or  a  great  number  of 
ovules  attached  to  two  longitudinal  tropho- 
^erms,  corresponding  to  each  suture.  The 
style  is  short,  surmounted  by  a  depressed  stig- 
ma. The  fruit  is  sometimes  a  globuliur  akeuiuin, 
mono^ermous  through  abortion,  sometimes  a 
many-seeded,  two  valved,  occasionally  vesicular 
capsule.  The  seeds  are  globular,  furnished  with 
a  caruncula,  and  containing,  in  a  fleshy  endo- 
sperm, a  small,  somewhat  lateral,  sometimes 
curved  and  transverse  embryo. 

This  fifflttily,  composed  of  the  genus  fumaria 
and  the  genera  formed  of  its  different  species,  as 
eorydaliiy  dkfytrm,  cystieapnaSy  is  distinguished 
from  the  papaveraceie  by  the  absence  of  milky 
juice^  the  irregular  corolla^  and  the  six  diadel- 
phous  stamina. 

Thb  family  does  not  contain  any  noxious 
plants,  but  otherwise  they  are  of  little  impor- 
tance. 

PiPAVKRACEiE.  Hcrbaceous,  or  more  rarely 
suffrutescent  plants,  with  alternate  leaves,  which 
are  simple  or  more  or  less  deeply  cut,  generally 
abounding  in  a  white  or  yellowish  milky  juice. 
The  flowers  are  solitary,  or  disposed  in  ^ymes 
or  branched  racemes.  The  calyx  is  formed  of  two, 
very  rarely  three  concave,  very  caducous  sepals. 
The  corolki,  which  is  sometimes  wanting,  is 
composed  of  four,  very  rarely  of  six  flat  petals, 
which  are  plaited  and  puckered  previous  to  their 
expansion.  The  stamina,  which  are  very  numer- 
ous, are  free.  The  ovary  is  ovoidal  or  globular, 
or  narrow  and  approaching  tf>  linear,  one-celled^ 
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containing  very  numerous  ovules  attached  to 
trosphosperms,  which  project  in  the  form  of 
laminie  or  fiilse  dissepiments.  The  stjle^  which 
is  very  short  or  scarcely  distinct,  is  terminated 
by  as  many  stigmas  as  there  are  trophosperms. 
The  fruit  is  an  ovoidal  capsule,  crowned  by  the 
stigma,  indehiscent,  or  opening  by  pores  under 
the  stigma ;  or  it  is  elongated  in  the  form  of  a 
pod,  opening  by  two  ralves,  or  breaking  across 
by  articulations.  The  seeds,  which  are  usually 
very  small,  are  composed  of  a  proper  integument, 
sometimes  bearing  a  kind  of  small  fleshy  canin- 
cula,  and  of  a  fleshy  endosperm,  in  which  is 
placed  a  very  small  cylindrical  embryo. 

Jussieu  united  with  the  papareracea  the 
genus /i<marta,  which  is  now  considered  a  dis- 
tinct family.  The  genera  of  the  papaveracec 
are  papavery  argemone^  meconopsisy  zanguinariay 
pocconia,  remeriay  ghueiuM,  ckelidoniumy  and 
hypecoHtn, 

Many  of  the  poppies  are  possessed  of  a  nar- 
cotic property.  Opium  is  the  concrete  milky 
juioe  of  papaver  album.  The  seeds  of  the  pop- 
pies, however,  yield  an  oil  which  is  perfectly  free 
of  deleterious  properties,  and  is  used  in  food. 
Other  species  of  this  family  are  pui^tive, 
emetic,  and  diaphoretic,  as  sanguinaria  cana- 
dftisis. 

Many  of  this  species  are  mere  weeds. 

Cruciferjf,  Jussieu.  This  is  one  of  the 
largest,  most  natural,  and  important  fiamllies  of 
the  vegetable  kingdom,  composed  of  herbaceous 
or  sometimes  suffrutescent  plants,  most  of  which 
grow  in  Europe.  Their  leaves  are  alternate, 
simple,  or  more  or  less  deeply  incised;  their 
flowers  disposed  in  spikes,  or  in  simple  or  pani- 
culate racemes.  The  calyx  is  formed  of  four 
caducous  sepals,  two  of  which  are  sometimes 
swelled  out  at  the  base.  The  corolla  consists  of 
four  unguiculate  petals  placed  opposite  each 
other  in  pdrs,  so  as  to  represent  a  cross  (whence 
the  name  of  the  family).  The  stamina,  six  in 
number,  are  tetradynamous,  that  is,  there  are 
four  larger  placed  close  to  each  other  in  pairs, 
and  two  smaller,  opposite  to  each  other.  At 
the  base  of  the  stamina  there  are  seen  upon  the 
receptacle  two  or  four  glands,  one  between  each 
pair  of  large  stamina,  and  a  larger  one  under 
each  of  the  small  stamina. 

The  ovary  is  more  or  less  elongated,  with  two 
cells  separated  by  a  felse  dissepiment.  Each 
cell  contains  one  or  more  ovules  attached  to  the 
outer  edge  of  the  membranous  dissepiment, 
which  is  merely  a  prolongation  of  the  two 
sutural  trophosperms.  The  style  is  short  or 
almost  none,  and  seems  a  continuation  of  the 
dissepiment:  it  is  terminated  by  a  two-lobed 
stigma.  The  fruit  is  a  siliqua  or  a  silicula,  of 
variable  fonn,  indehiscent,  or  opening  by  two 
valves.  The  seeds  are  attached  on  each  side  of 
the  dissepiment.    J'heir  embryo  is  immediately 


covered  by  the  proper  integument,  and  is  more 
or  less  bent  upon  itself. 

The  genera  which  compose  this  £amily  are 
exceedingly  numerous,  and  there  are  upwards 
of  900  species.  Limueus  divided  them  into  two 
orders,  according  as  the  fruit  is  a  silicula  or  a 
siliqua.  In  the  first  of  these  orders  we  find 
among  others  the  genera  lapidiumy  tkUupiy  isatisy 
mgfogrumy  cocJUeariOy  iberisy  lunaria,  &c.;  in  the 
other  the  genera  ckeiratOkus,  suymhriumy  Met- 
peris,  hramcoy  emcOy  tinapisy  &c 

The  properties  of  the  crucifere  are  more  or 
less  acrid  and  stimulant,  and  are  considered  as 
antiscorbutic.  Mustard,  the  seed  of  nnapig 
nigray  is  extremely  acrid,  and  is  applied  exter- 
nally as  a  rubefacient  or  blister.  Tho  hone- 
radish,  the  cress,  the  root  of  rapkamu  wutritMrnrnty 
and  many  other  species,  are  equally  pung^it ;  the 
seeds  contain  fixed  oil,  which  is  extracted  from 
those  of  some  species.  When  the  acrid  principle 
is  corrected  by  an  abundant  mucilage,  the  plants 
become  useful  as  food,  as  is  the  case  with  the 
water-cress,  the  sea-kale,  the  field-mustard. 
Cultivation  diminishes  the  acrimony,  so  as  to 
render  some  species  almost  destitute  of  it,  as  in 
the  numerous  varieties  of  the  cabbage  and  turnip. 

Some  of  the  species  are  beautiful  and  fragrant 
garden  flowers,  as  the  stock  gelly  flower,  candy 
tuft,  &c. 

CAPPARRiDEiE.  Hcrbaceous  or  woody  plants, 
bearing  alternate,  simple  or  digitato  leaves,  ac- 
companied at  their  base  by  two  foliaceous  sti- 
pules. Their  flowers  are  tenninal,  spiked  or 
racemed,  or  axillar  and  solitary.  The  calyx  is 
composed  of  four  caducous  sepals,  very  rarely 
united  togetherat  their  base.  The  corolla  b  formed 
of  four  or  five  equal  or  unequal  petals.  The 
stamina  are  sometimes  definite,  more  frequently 
indefinite.  The  ovary  is  simple,  often  rused 
upon  a  more  or  less  elongated  support,  which 
bears  the  name  of  podogynum,  at  the  base  of 
which  are  inserted  the  stamina  and  petals.  It 
has  a  single  cell  containing  several  trophosperms 
projecting  in  the  form  of  plates  or  false  dissepi- 
ments, bearing  a  great  number  of  ovules.  The 
fruit  is  dry  or  fleshy.  In  the  former  case,  it  is 
a  kind  of  more  or  less  elongated  pod,  opening  by 
two  valves,  as  in  most  of  the  crucifene.  In  the 
latter  case,  it  is  a  unilocular,  many-seeded  berry, 
of  which  the  seeds  are  either  parietal,  or  are 
scattered  in  the  pulp  of  which  the  fruit  is  com- 
posed. These  seeds  are  generally  renifonn, 
composed  of  a  dry,  crustaoeous  episperm,  which 
immediately  covers  a  somewhat  curved  embryo, 
destitute  of  endosperm. 

The  principal  genera  of  this  &mily  are :  cap- 
pariSy  craiwvay  fnorisoniOy  BotctOy  clcomey  &c. 

The  family  is  nearly  allied  to  the  crucifene, 
but  differs  from  them  in  having  their  leaves 
furnished  with  stipules,  their  numerous  stamina, 
and  the  structure  of  their  fruit. 
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Their  properties  are  similar  to  those  of  the 
crucifene.  The  caper  plant  helongs  to  this 
£unilyy  and  the  cleome  roiea,  as  well  as  the 
qtecies  of  cratcsra  are  pretty  garden  flowers. 

RBSEDACBiE,  Do  CandoUe.  Plants  generally' 
herbaoeooSy  rarely  soflrutescent,  with  alternate 
leavesy  destitute  of  stipules,  and  often  having  two 
glands  at  their  base.  The  flowers  form  simple 
and  terminal  spikes.  The  calyx  has  from  four 
to  six  deep  and  persistent  divisions.  The  corolla 
is  composed  of  the  same  number  of  petals  alter- 
nating with  the  sepals.  The  petals  are  generally 
composed  of  two  parts,  a  lower  entire  part,  and 
an  upper,  divided  into  a  greater  or  less  number 
of  a^^ments.  The  stamina  are  generally  in 
indeterminate  number  (from  fourteen  to  twenty- 
six)  ;  their  filaments  free  and  hypogynous,  their 
anthers  two-celled,  each  cell  opening  by  a  longi- 
tudinal groove.  Between  the  stamina  and  the 
petals,  is  a  kind  of  annular,  glandular  mass,  more 
elevated  on  the  upper  side,  and  thus  forming  a 
hypogynous  disk  of  a  peculiar  kind.  The  pistil, 
which  b  slightly  stipitate  at  its  base,  appears 
formed  by  the  intimate  union  of  three  carpels, 
and  is  terminated  above  by  three  horns,  each 
bearing  a  stigma  at  its  sunmiit.  The  ovary  has 
a  single  cell,  open  at  the  top,  containing  a  great 
number  of  ovules,  attached  to  three  parietal  tro- 
phosperms,  which  are  remarkable  for  not  corres- 
ponding to  the  stigmas,  but  alternate  with  them. 
The  fruit,  which  is  very  rarely  fleshy,  is  com- 
monly a  more  or  less  elongated  capsiile,  natu- 
rally open  at  the  summit,  which  is  terminated 
by  three  angles ;  it  is  one-celled,  and  the  seeds 
are  arranged  upon  three  parietal  trophosperms. 
The  seeds,  which  are  very  frequently  kidney- 
shaped,  are  composed  of  a  rather  thick  integu- 
ment, a  very  thin  fleshy  endosperm,  and  an 
embryo  bent  in  the  form  of  a  horse's  shoe. 

This  family  contains  only  the  two  genera 
reseda  and  ochradenus. 

The  species  are  generally  weeds;  reseda  lut'  oki 
affords  a  yellow  dye,  and  r.  odorata  is  the  com- 
mon mignonette,  the  peculiarities  of  whose 
inflorescence  have  already  been  described. 

FLACOURTiANEiE,  Rich.  Btxtfiea,  Kunth. 
This  family  consists  of  shrubs  with  alternate, 
simple,  entire,  often  coriaceous,  persistent  leaves, 
destitute  of  stipules,  and  pedunculate,  axillar, 
often  unisexual  and  dioecious,  at  other  times 
with  hermaphrodite  flowers.  Their  calyx  is 
formed  of  from  three  to  seven  sepals,  which  are 
distinct,  or  slightly  connected  at  the  base.  The 
corolla,  which  is  sometimes  wanting,  is  com- 
posed of  Ave  or  seven  petals  alternating  with  the 
sepals.  The  stamina,  which  are  determinate  or 
indeterminate  in  number,  and  inserted  at  the 
circumference  of  a  hypogynous  annular  disk, 
which  is  rarely  wanting,  have  their  filaments 
free,  and  their  anthers  two-celled.  The  ovary 
is  sessile  or  stipitate,  globular,  one-celled  in  all 


the  genera  of  the  family  excepting ^^oeotir^ta,  in 
which  it  has  from  six  to  nine  cells.  In  the 
former  case,  it  contains  a  considerable  number 
of  ovules  attached  to  parietal  trophosperms,  the 
number  of  which  is  the  same  as  that  of  the  stig- 
mas, or  of  the  lobes  of  the  stigma.  The  fruit  is 
unilocular,  except  in  flacourtia.  It  is  indehis- 
cent,  or  dehiscent,  and  each  of  the  valves  bears 
a  trophosperm  on  the  middle  of  its  inner  face. 
In  general  the  proper  tegument  of  the  seed  is 
fleshy,  and  the  embryo,  which  is  homotrope  and 
straight,  is  placed  in  the  centre  of  the  fleshy 
endosperm. 

The  principal  genera  which  compose  the 
flacourtianeae  BTeflacourtiOy  roumeoy  kiggellaria^ 
erythrospermumy  &c.  Thb  family  is  related  to 
the  capparide«,  from  which  it  differs  chiefly  in 
having  the  embryo  destitute  of  a  fleshy  endo- 
sperm, and  the  seeds  inserted  on  the  middle  and 
not  on  the  edge  of  the  valves.  It  has  also  some 
affinity  to  the  cbteie  and  tiliacee.  Little  is 
known  of  the  properties  of  the  species,  all  of 
which  are  tropical. 

CiSTBJE,  De  CandoUe.  Annular  or  perennial 
herbaceous  plants^  or  shrubs,  bearing  entire, 
often  opposite  leaves,  sometimes  furnished  with 
stipules.  The  flowers  are  axillar  or  terminal, 
soUtary  or  spiked,  in  racemes  or  in  sertules. 
Their  calyx  has  three  or  five  very  deep  divisions, 
sometimes  equal,  sometimes  unequal,  with  two 
more  external.  The  corolla  has  five  puckered, 
very  caducous  petals,  spread  out  in  a  rosaceous 
form,  and  sessile.  The  stamina  are  very  numer- 
ous and  free ;  the  ovary  globular,  rarely  unilo- 
cular, more  commonly  with  five  or  ten  cells, 
containing  several  ovules  inserted  at  the  inner 
edge  of  the  dissepiments.  In  the  unilocular 
ovary,  the  ovules  are  attached  to  parietal  tro- 
phosperms. The  style  and  stigma  are  simple. 
The  fruit  is  a  globular  capsule  enveloped  in  the 
calyx,  which  is  persistent,  with  one,  three,  five, 
or  even  ten  cells,  and  opening  by  three,  five,  or 
ten  valves,  each  bearing  one  of  the  dissepiments 
and  one  of  the  trophosperms  on  the  middle  of 
its  inner  surface.  The  seeds,  which  are  pretty 
numerous  in  each  ceU,  contain  an  embryo,  which 
is  more  or  less  curved,  or  spirally  twisted,  in  a 
fleshy  endosperm. 

This  small  family  contains  only  the  genera 
cistus  and  heliarUhemum, 

The  cistus  or  rock  roses  are  ornamental  plants. 
The  resinous  substance  called  labdanum,  used  as 
an  article  of  perfumery,  is  collected  from  cUtus 
creticus, 

DaosERACEiC,  De  Candolle.  Composed  of 
herbaceous,  annxial  or  perennial,  rarely  sufiru- 
tescent  plants,  having  alternate  leaves,  often  fur- 
nished with  glandular  and  pedicellate  hairs,  and 
rolled  in  the  form  of  a  crosier  previous  to  their 
development.  The  calyx  is  monosepalous,  with 
five  deep  divisions,  or  with  five  distinct  sepals. 
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The  corolla  b  composed  of  five  flat  and  regular 
petals.  The  stamina,  five  in  number,  sometimes 
ten,  alternate  with  the  petals,  and  are  free. 
Sometimes  there  are  appendages  of  various  forms 
on  the  face  of  each  petal.  The  stamina  are  gene- 
rally perigynous,  and  not  hypogynous.  The 
ovary  is  one-celled,  rarely  two  or  three-ceDed. 
In  the  former  case,  it  contains  a  great  number 
of  ovules  attached  to  three  or  five  simple  or  bifid 
parietal  trophosperms.  In  the  other,  Uie  disse- 
piments appear  formed  by  the  trophosperms 
projecting  in  the  form  of  plates,  which  meet  and 
unite  in  the  centre  of  the  ovary.  The  sUgmas, 
generally  of  the  same  number  as  the  tropho- 
sperms or  the  cells,  are  sessile  and  radiating. 
The  fiiiit  is  a  capsule,  with  one  or  more  cells, 
opening  by  its  upper  half  only,  into  three,  four, 
or  five  valves,  bearing  one  of  the  tropho^rms 
on  the  middle  of  their  inner  surface.  The  seeds, 
which  are  often  covered  with  a  loose  tissue,  con- 
tain an  erect,  nearly  cylindrical  embryo,  in  the 
interior  of  a  thin  endosperm,  which  is  some- 
times wanting. 

The  family  of  droseraoes  difiers  from  the 
violariete,  to  which  it  comes  very  near,  by  its 
perigynous  insertion,  the  absence  of  stipules, 
and  the  constant  regularity  of  the  flower.  The 
species  are  marsh  plants,  and  natives  of  temper- 
ate climates. 

The  drosera  or  sundews,  which  are  somewhat 
acrid,  are  said  to  be  poisonous  to  cattle. 

YfOLARiBA,  Decandolle.  Consisting  of  herbs 
or  riirubs,  with  alternate,  very  rarely  oppomte 
leaves,  furnished  with  two  persistent  stipules, 
llie  flowers  are  axillar  and  pedunculate.  The 
calyx  is  composed  of  five  sepals,  which  are  equal 
or  unequal,  fi'ee,  or  slightly  connected  at  the 
base,  which  is  sometimes  prolonged  beneath  their 
point  of  attachment.  The  corolla  is  composed 
of  five  unequal  petals,  of  whidi  the  lower  is 
prolonged  at  its  base  into  a  more  or  less  elon- 
gated spur;  very  rarely  the  corolla  is  formed  of 
five  regular  petals.  The  stamina,  five  in  num- 
ber, are  almost  sessile,  placed  close  together,  and 
in  contact  by  the  sides,  with  two  introrsal  cells. 
The  two  which  are  situated  to^^ards  the  lower 
petal,  pretty  firequently  present  an  appendage 
in  the  form  of  a  recurved  horn,  which  arises 
from  their  dorsal  part,  and  is  prolonged  into  the 
spur.  The  ovary  is  globuhu*,  unilocular,  and 
contains  numerous  ovules  attached  to  three 
parietal  trophosperms.  The  style  is  simple,  a 
little  geniculate  at  the  base,  enlarged  towards  its 
upper  part,  which  is  terminated  by  a  somewhat 
lateral  stigma,  presenting  a  small  semicircular 
pit.  The  fruit  is  a  unilateral  capsule,  opening 
by  three  valves,  each  bearing  a  trophosperm  on 
the  middle  of  its  inner  surface.  The  seeds  con- 
tain an  erect  embryo  in  a  fleshy  endosperm. 

The  violarieie,  which  are  composed  of  the 
genera  viola,  umidium^  h^rUhus^  natseUia,  con- 


Aorta,  a/lwNMi,  are  distinguished  from  tiie  cistee 
by  their  inegular  corolla,  their  five  stamina, 
their  enlarged  and  concave  stigma,  &c.  They 
are  also  allied  to  the  pofy^aUa,  and  dreseraceds, 

Violets  are  favourite  garden  flowers.  Part  of 
the  ipecacuan  of  commerce  is  derived  from  South 
American  species  of  viola.  The  roots  of  sercial 
European  species,  as  the  eanina  and  odoratOy  pos- 
sess similar  properties,  although  in  a  less  degne. 

FRANKENiACiLas,  Augustc  dc  St  Hillaire.  The 
firankeniacea^  are  herbaceous  or  frutescent.  Their 
l^ves  are  alternate  or  vertioellate,  entire  or  serrate, 
with  dose  lateral  nerves,  and  fumi^ed  at  thdr 
base  with  two  stipules,  which  are  wanttng 
only  in  the  genus  frankenia.  The  flowers  arc 
axillar,  disposed  in  simple  or  compound  racemes, 
or  in  panides.  They  are  hermaphrodite :  their 
calyx  is  formed  of  ^vt  sepals,  slightly  united  at 
the  base;  the  corolla  of  five  equal  or  unequal 
petals.  In  the  genus  gawMtgesia,  there  is  observed 
moreover,  a  verticil  of  club-shaped  filaments, 
and  an  internal  corolla,  which  also  exists  in  the 
genus  huBemburffi^,  The  stamina  are  five,  eight, 
or  indefinite  in  number;  they  are  fi-ee,  with  two- 
celled  extrorsal  anthers,  opening  by  a  longitu- 
dinal dit  or  a  pore.  The  ovary  is  elongated, 
ovoidal,  or  trigonal,  often  placed  upon  a  hypo- 
gynous  didc.  It  has  a  single  ceD,  containing 
three  parietal  trophosperms,  each  bearing  a  con- 
dderable  number  of  ovules.  The  style  is  dender, 
terminated  by  an  extremdy  small  stigma.  The 
fruit  is  a  capsule,  covered  by  the  calyx,  or  by 
the  inner  corolla,  with  a  single  cdl,  which  <^»ens 
by  three  valves,  the  edges  of  which  are  dightly 
inflected,  and  form  three  incomplete  valves,  bear- 
ing the  seeds,  which,  at  the  centre  of  a  flediy 
endosperm,  contain  a  small  cylindrical,  homo- 
trope,  axile  embryo. 

This  little  family  is  composed  of  the  genera 
frankmiOy  latfradia,  sauvagesiOy  and  luxemburgia, 

Sauvagesia  erecta  is  mudlaginous  and  diuretic 
The  properties  of  this  family,  however,  are  little 
known ;  and  they  have  not  much  external 
beauty. 

CARTOPHYLLBiE,  Jusdcu.  The  Caiyophyllec 
are  herbaceous,  rarely  sufirutescent  at  thdr  base. 
Their  stems  are  often  knotty  and  articulated. 
Their  leaves  simple,  opposite,  or  verticillale. 
Their  flowers,  which  are  generally  hermaphro- 
dite, are  terminal  or  axillar.  Their  calyx  is 
composed  of  four  or  five  sepals,  which  are  dis- 
tinct or  united  together,  and  form  a  cylindrical 
or  vedcular  tube,  merely  toothed  at  its  summit. 
The  corolla,  which  is  of  five  petals,  commonly 
unguiculate  at  their  base,  is  very  rarely  wanting. 
The  number  of  stamina  is  generally  equd  to, 
or  double,  that  of  the  petals.  In  the  latter  case, 
five  are  dternate  with  the  petals,  and  five  are 
opposite  to  them,  and  are  united  beneath  with 
the  claws.  They  are  all  inserted  upon  a  hypo- 
gynous  disk,  which  supports  the  ovary.     The 
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latter  has  irom  one  to  five  cells,  or  is  anilocular. 
The  oTules,  which  are  numerous,  are  attached 
to  a  central  trophosperra.  When  it  b  many- 
celled,  they  are  attached  to  the  inner  angle  of 
each  cell.  The  styles  vary  from  two  to  five, 
and  terminate  each  in  a  suhulate  stigma.  The 
fruit  is  a  capsule,  very  rarely  a  berry,  having 
frt>m  one  to  five  polyspermous  celb.  The  capsule 
opens,  either  at  its  summit,  by  means  of  small 
teeth  which  separate  from  each  other,  or  by 
complete  valves.  The  seeds  are  sometimes  fiat 
and  membranous,  sometimes  rounded.  The 
embryo  is  curved,  or  as  if  rolled  round  the  far- 
inaceous endosperm. 
The  genera  of  this  family  form  two  divisions: 

1 .  The  DiANTHEJ£,  which  have  a  tubular  mono- 
sepalous  calyx,  and  petals  with  elongated  claws. 
Dianthusy  silene,  lychnis,  ctgrosttmrnct,  cucubaltis, 
&c. 

2.  The  ALSiNEiE,  of  which  the  calyx  is  spread- 
ing, and  the  petals  without  claws.  Arenaria, 
aUine,  spergulay  certistium,  molluffo,  &c. 

Many  of  the  species  are  weeds ;  the  arenaria^ 
nlenCy  and  especially  the  carnations,  are  orna- 
mental flowers. 

Parohtchibje,  Auguste  de  St  fiillaire.  Herba- 
ceous or  sufirutescent .  plants,  bearing  opposite 
leaves,  often  connate  at  their  base,  with  or  without 
stipules,  and  small,  axillar,  or  terminal  flowers, 
which  are  naked,  or  accompanied  with  scariose 
bracteas.  Their  calyx,  which  is  monosepalous, 
often  persistent,  has  five  more  or  less  deep  divi- 
sions, and  not  unfirequently  forms  a  tube  at  its 
lower  part,  which  is  often  thickened  by  a  glandu- 
lar prominence.  The  petals,  five  in  number, 
very  small  and  sqnamiform,  or  even  wanting, 
are  inserted  at  the  upper  part  of  the  tube  of  the 
calyx.  The  stamina,  also  five,  but  of  which 
some  are  occasionally  abortive,  are  alternate  with 
the  petals,  and  have  their  anthers  introrse.  The 
ovary  is  free,  with  a  single  cell  containing  a 
single  ovule  placed  at  the  summit  of  a  basal 
podoeperm,  sometimes  very  long,  in  which  case 
the  ovule  is  reversed;  at  other  times,  several 
ovules  are  attached  to  a  very  short  central  tro- 
phosperm.  The  stigma  is  sometimes  sessile  and 
simple,  sometimes  bifid,  and  supported  upon  a 
rather  short  style.  The  fruit  is  a  capsule,  which 
opens  by  valves  or  slits,  or  remains  closed.  The 
seeds  are  composed  of  a  proper  integument,  a 
cylindrical  embryo  applied  upon  one  of  the 
sides,  or  rolled  around  a  fiirinaceous  endosperm. 
The  radicle  is  always  directed  towards  the 
hilum. 

This  fitmily,  which  was  established  by  St 
Hillaire,  is  composed  of  genera  taken  from  the 
amaranthace»,  portulace»,  and  caryophylle®, 
from  which  they  differ,  especially  in  having  the 
insertion  perigynous,  whereas  it  is  hypogynous 
in  the  other  two. 

These  plants  are  slightly  astringent,  but  are 


not  known  to  possess  any  remarkable  proper- 
ties.   Some  of  the  species  are  ornamental. 

PoRTULACSiB,  Jussieu.  These  are  herbaceous, 
rarely  frutescent  plants^  with  opposite,  sometimes 
alternate,  thick,  and  fie^y  leaves,  de^itute  of 
stipules.  The  flowers  are  generally  terminal. 
Their  calyx  is  commonly  formed  of  two  sepals^ 
more  or  less  connected,  and  often  tubulate  at 
the  base.  The  corolla  is  composed  of  five  petab, 
which  are  free,  or  slightly  connected,  so  as  to 
form  a  monopetalous  corolla.  The  stamina  are 
of  the  same  number  as  the  petals,  inserted  at 
their  base,  and  opposite  to  them  :  more  rarely 
they  are  more  numerous.  The  ovary  is  free,  or 
almost  semi-inferior,  with  a  single  cell  contain- 
ing a  variable  number  of  ovules,  arising  imme- 
diately from  the  bottom  of  the  cell,  or  attached 
to  a  central  trophosperm.  The  style  is  simple, 
terminated  by  three  or  five  filiform  stigmas. 
The  fruit  b  a  unilocular  capsule,  containing 
three  or  more  seeds,  and  opening  either  by  three 
valves,  or  by  two  superimposed  valves.  The 
frequently  crustaceous  proper  integument  of  the 
seed,  covers  a  cylindrical  embryo,  which  b 
wrapped  over  a  fiuinaceous  endosperm. 

The  principal  genera  are  partulaca,  talinwH^ 
morUiay  &c.    They  are  all  insignificant  weeds. 

FiooiDEiE,  Jussieu.  The  ficoidesa  are  gener- 
ally succulent  plants,  like  the  crassulace»,  with 
alternate  or  opposite  leaves,  and  axiUar  or  ter- 
minal, often  very  large  flowei-s.  The  calyx  is 
monosepalous,  often  campanulate  and  persistent, 
its  limb  sometimes  coloured,  and  four  or  five 
lobed.  Corolla  polypetalous,  the  petals  some- 
times indeterminate  in  number,  sometimes  united 
into  a  monopetalous  corolla  :  more  rarely  the 
corolla  b  wanting.  The  stamina  are  gener- 
ally pretty  numerous,  free  and  distinct.  The 
ovary  b  sometimes  entirely  fVee,  sometimes 
adherent  at  its  base  to  the  calyx :  it  has  from 
three  to  five  celb,  each  containing  several  ovules 
attached  to  a  trophosperm,  which  springs  from 
the  inner  angle  of  each  cell.  It  b  surmounted 
by  from  three  to  five  styles,  each  terminated  by 
a  simple  stigma.  The  firuit  b  sometimes  a  berry, 
sometimes  a  capsule  surrounded  by  the  calyx, 
with  from  three  to  five  polyspermous  cells. 
The  seeds  have  an  embryo  rolled  around  a  farin- 
aceous endosperm. 

The  principal  genera  of  the  family  of  ficoidero 
are :  reaumuria,  mesemhryanthemumy  nitraria, 
tetragonia. 

They  are  chiefly  Cape  plants,  growing  in  arid 
situations,  and  form  beautiful  stove  exotics. 

SAXiFRAaBJE,  Jussieu.  The  saxifragen  are 
herbaceous  plants,  rarely  shrubs  or  trees,  of 
which  the  leaves  are  alternate  or  opposite,  sim- 
ple, and  sometimes  compound,  with  or  without 
stipules.  The  flowers,  which  are  sometimes 
8olitary,sometimes  variously  grouped  into  spikes, 
racemes,  &c.,  have  a  monosepalous  calyx,  tubu- 
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lar  beneath,  where  it  b  united  to  the  ovary,  and 
terminated  above  by  three  or  five  divisions. 
The  corolla,  which  is  very  rarely  wanting,  is 
formed  of  four  or  five  pet^,  sometimes  united 
at  their  base.  The  stamina  are  generaUy  double 
the  number  of  the  petals,  sometimes  indetermi- 
nate. The  ovary  has  two,  more  rarely  four  or 
five  cells.  It  is  sometimes  entirely  free,  some- 
times semi-inferior  or  almost  inferior,  terminated 
at  its  summit  by  as  many  styles  as  there  are 
cells.  The  cells  usually  contain  several  ovules, 
very  rarely  only  one.  The  ovules  are  attached 
to  a  trophosperm  placed  along  the  dissepiment. 
The  fruit,  which  is  rarely  fleshy,  is  generally  a 
capsule,  terminated  above  by  two  more  or  less 
elongated  horns,  and  usually  opening  by  two 
septiferous  valves.  The  seeds  have  beneath 
their  proper  integument  a  fleshy  endosperm, 
which  contains  an  axile,  homotrope  embr}'o, 
sometimes  a  little  bent. 

This  family,  with  the  cunaniaceas  of  Brown, 
contains  %ax%fraga^  heuehera,  tiarella,  cun<miay 
toeinnmannia^  &c. 

The  saxifragee  are  neat  and  pretty  ornamental 
flowera ;  they  are  more  or  less  astringent,  but  are 
not  in  general  known  to  possess  any  remarkable 
properties.  The  roots  of  saxifraga  granulata 
have  been  employed  as  a  diuretic.  That  of 
htuchera  americana,  and  the  bark  of  the  weinn- 
manniie,  ai-e  powerfully  astringent. 

HAMAMELiDEiB,  Browu.  Shrubs  with  alter- 
nate, simple  leaves,  often  furnished  with  two 
caducous  stipules.  The  flowers  are  axillar,  hav- 
ing a  calyx  composed  of  four  sepals,  sometimes 
united  into  a  tube  at  their  lower  part,  and 
attached  to  the  ovar}*,  which  is  semi-inferior. 
The  corolla  is  composed  of  four  elongated,  linear, 
valvar  petals,  a  little  twisted  previous  to  the 
expansion  of  the  flowers.  The  stamina  are  four, 
alternate  with  the  petals,  having  their  anthers 
introrse,  and  two- celled,  opening  by  a  valvule, 
which  is  sometimes  common  to  the  two  cells, 
and  which  occupies  their  inner  face.  Before 
each  petal  there  is  often  a  scale  of  diversified 
form,  which  appears  to  be  an  abortive  stamen. 
The  ovary  is  semi-inferior,  or  entirely  free,  with 
two  cells,  each  containing  a  suspended  ovule. 
From  the  summit  of  the  ovary  spring  two 
styles,  each  terminated  by  a  simple  stigma.  The 
fruit,  ^hich  is  enveloped  by  the  calyx,  is  dry, 
with  two  monospermous  cells,  generally  opening 
with  two  septiferous  valves.  The  seeds  are 
composed  of  a  homotrope  embryo,  covered  by  a 
fleshy  endosperm. 

They  are  hardy  American  shrubs,  with  no 
marked  properties. 

Bruniaceje,  Brown.  The  plants  which  form 
this  family  are  shrubs,  which  in  habit  greatly 
resemble  the  heaths  and  the  phylicae  or  Cape 
lieaths.  They  are  all  natives  of  the  Cape  of 
Good  Hope.     Their  leaves  ore  very  small,  stiffs, 


entire,  sometimes  imbricated.  The  flowers  are 
small,  disposed  in  capitula,  more  rarely  in  pani- 
cles. The  calyx  is  monosepalous,  with  five 
divisions,  generally  adherent  at  its  base  to  the 
ovary,  which  is  inferior  or  semi-inferior  (free  in 
the  genus  raspalia  alone)  :  the  five  divisions  are 
imbricated,  as  is  the  corolla,  previous  to  expan- 
sion. The  petals  are  five,  and  alternate.  The 
five  stamina  alternate  with  the  petals,  and  their 
filaments  adhere  laterally  to  the  base  of  each  of 
the  petals,  which  has  led  some  authors  to  con- 
sider them  as  opposite  to  the  petals.  The  ovary 
is  semi-inferior,  or  inferior,  or  fr«e,  with  one  or 
three  cells,  containing  each  one  or  two  collateral 
suspended  ovules.  The  style  is  simple  or  bifid, 
or  the  two  styles  are  distinct  and  terminated 
each  by  a  very  small  stigma.  The  finit  is  dry, 
crowned  by  the  calyx,  corolla,  and  stamina, 
which  are  persistent.  It  is  indehiscent,  or  sepa- 
rates into  two  generally  monospermous  cooca, 
opening  by  a  longitudinal  and  internal  slit.  The 
seeds  are  suspended,  and  contain  a  very  small 
homotrope  embryo,  placed  near  the  base  of  a 
fleshy  endosperm. 

The  genera  are  berzdia,  brunioy  raspalia^ 
staaviOf  berardia^  linamiayOudcninia,  tittmttnnia^ 
and  tamnea.  The  plants  are  ornamental  but 
possess  no  known  properties  of  importance. 

Cbassulackve,  De  Candolle.  Sempervwem, 
Jussieu.  This  fiamily  is  composed  of  herbaceous 
plants  or  shrubs,  the  leaves,  stem,  and  in  gene- 
ral all  the  herbaceous  parts  of  which  are  thick 
and  fleshy.  The  leaves  are  alternate  or  opposite. 
The  flowers,  which  are  sometimes  very  finely 
coloured,  present  various  modes  of  inflorescence. 
Their  calyx  b  deeply  divided  into  a  great  num- 
ber of  segments.  The  corolla  is  composed  of  a 
variable,  sometimes  Very  great  number  of  r^^i- 
lar  petals,  which  are  distinct,  or  united  into  a 
monopetalous  corolla.  The  number  of  stamina 
is  the  same  as  that  of  the  petals,  or  of  the  lobes 
of  the  monopetalous  corolla,  or  more  rarely 
double  their  number.  At  the  bottom  of  the 
flower  are  always  several  distinct  pistils,  varying 
from  three  to  twelve,  or  even  more.  Each  is 
composed  of  a  more  or  less  elongated  ovary, 
having  a  single  cell,  containing  several  ovules 
attached  to  a  sutural  and  internal  trophosperm. 
The  style  and  stigma  are  simple.  The  fruits 
are  unilocular,  polyspermous  capsules,  open- 
ing by  their  longitudinal  and  internal  suture. 
Their  seeds  have  a  more  or  less  curved  em- 
bryo, in  some  degree  enveloping  a  mealy  endo- 
sperm. 

This  family,  which  is  composed  of  succulent 
plants,  is  related  to  the  ranunculaces,  by  its 
polyspermous  unilocular  capsules  opening  by  a 
single  longitudinal  suture.  But  it  i4>proache8 
more  to  the  saxifiragec  and  ficoidec,  from  which 
it  differs  especially  in  having  distinct  pistils  at 
the  centre  of  the  flower.    The  principal  genera 
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are :  tilkea^  bidiardioy  croMulay  cotyledon^  hryo- 
p^jfUum^  sedum^  and  sempervivum» 

The  flowers  are  beaatiful  and  ornamental;  but 
otherwise  these  plants  are  not  distinguished  by 
any  remarkable  properties.  They  are  insipid, 
or  slightly  acid,  sometimes  acrid. 

Nopals^,  Ventenat.  Cactus,  Jussieu.  This 
fiimily  is  composed  exclusively  of  the  genus 
€actm  of  Linmeus,  and  the  divisions  which  have 
been  made  in  it.  They  are  perennial,  often 
arborescent  plants,  of  a  very  peculiar  aspect, 
different  from  that  of  any  other  plants,  except- 
ing some  euphcrbuB.  Their  stems  are  either 
cylindrical,  branched,  channelled,  angular,  or 
composed  of  articulated  pieces,  which  have  been 
considered  as  leaves.  The  leaves  are  almost 
always  wanting,  and  are  substituted  by  spines 
coUected  into  fisiseiculi.  The  flowers,  which  are 
sometimes  very  large,  and  brilliantly  coloured, 
are  generally  solitary,  and  placed  in  the  axilla 
of  one  of  the  bundles  of  spines.  The  calyx  is 
monoeepalous,  adherent  to  the  inferior  ovary, 
sometimes  scaly  extemaUy,  terminated  at  its 
summit  by  a  limb  composed  of  a  great  number 
of  unequal  lobes,  which  are  confounded  with 
the  petals.  The  petals  are  generally  very  num- 
erous, and  disposed  in  several  series.  The 
stamina,  which  are  also  very  numerous,  have 
their  filaments  slender  and  capillar.  The  ovary 
is  inferior,  with  a  single  cell,  containing  a  great 
number  of  ovules,  attached  to  parietal  tropho- 
sperms,  the  number  of  which  is  very  variable, 
and  commonly  in  relation  to  that  of  the  stigmas. 
The  style  is  simple,  terminated  by  three  or  a 
greater  number  of  rayed  stigmas.  The  fruit  is 
fleshy,  umbilicate  at  its  sunmiit.  Its  seeds  have 
a  double  integument,  and  contain  a  straight  or 
curved  embryo,  destitute  of  endosperm. 

They  are  natives  of  dry  tropical  climates.  The 
fruits  are  generally  mucilaginous  and  insipid, 
though  some  of  them  are  eaten. 

RiBEsi^,  Rich.  Orossuktriaf^  Decandolle. 
Bushy,  sometimes  spinous  shrubs,  having  alter- 
nate l^ves,  without  stipules.  The  flowers  are 
axillar,  solitary,  geminate,  or  disposed  in  spikes 
or  simple  racemes.  The  calyx  is  monoeepa- 
lous, tubular  inferiorly  where  it  adheres  to  the 
ovary,  having  its  limb  bell-shaped,  with  five 
spreading  or  reflected  divisions.  The  corolla  is 
formed  of  five  petals,  which  are  sometimes  very 
small.  The  stamina,  which  are  of  the  same 
number  as  the  petals,  and  alternate  with  them, 
are  inserted  about  the  middle  of  the  limb  of  the 
calyx.  The  ovary  is  inferior,  with  a  single  cell, 
containing  a  great  number  of  ovules,  attached 
in  several  scries  to  two  parietal  trophosperms. 
The  two  styles  are  more  or  less  united  together, 
and  terminate  each  in  a  simple  stigma.  The  fruit 
is  a  globular,  umbilicate,  polyspermous  berry, 
and  its  seeds  are  composed  of  a  thick  embryo, 
immcdiatdy  covered  by  the  proper  integument. 


This  family  is  allied  to  the  nopalese,  from 
which  it  differs,  especially  in  the  very  different 
habit  of  the  plants  of  which  it  is  composed,  in 
the  circumstance  of  the  petals  and  stamina  being 
always  five,  and  not  in  indeterminate  number, 
as  in  the  cacti,  in  their  two  trophosperms  and 
their  two  styles.  Richard  proposed  dividing 
the  numerous  species  of  this  genus  into  three 
sections  or  sub-genera,  of  which  the  types  are 
ribesy  uva-erispay  ribesy  nigrum  and  ribes  rubrum. 
He  names  the  first  grosttdariay  the  second  ribes^ 
the  third  bctryocarpum. 

The  numerous  varieties  of  gooseberries  and 
currants  belong  to  this  family,  of  which  the 
fruits  are  generally  eatable,  although  some  are 
insipid,  and  others  extremely  acid. 

CucDBBiTACBJE,  Jussicu.  Large  herbaceous 
plants,  often  twining,  covered  with  short  and 
very  stiff  hairs.  Their  leaves  are  alternate,  peti- 
olate,  more  or  less  lobed.  Their  tendrils,  which 
are  simple  or  branched,  arise  beside  the  petioles. 
The  flowers  are  generally  unisexual  and  monoe- 
cious, very  rarely  hermaphrodite.  The  calyx  is 
monosepdous:  in  the  female  flowers  it  presents 
a  globular  tube  adherent  to  the  inferior  ovary. 
Its  limb,  which  is  more  or  less  campanulate  and 
five-lobed,  is  confounded  and  intimately  united 
with  the  corolla,  having  only  the  tips  of  its  lobes 
distinct.  The  corolla  is  formed  of  fiY%  petals, 
united  together  by  means  of  the  limb  of  the 
calyx,  and  thus  representing  a  monopetalous 
corolla.  The  stamina,  five  in  number,  have 
their  filaments  monadelphous  or  united  into 
three  fasciculi,  two  formed  each  of  two  stamina, 
and  the  third  of  a  single  stamen.  The  anthers 
are  unilocular,  linear,  bent  upon  themselves,  in 
the  form  of  the  letter  S  placed  horizontally,  and 
with  its  branches  very  close.  In  the  female 
flowers,  the  summit  of  the  ovary,  which  is 
inferior,  is  crowned  by  an  epigynous  disk.  The 
style  is  thick,  short,  terminated  by  three  thick 
and  often  two-lobed  stignuis.  The  ovary  is  one- 
celled  in  two  genera,  (ricyos  and  gronovia).  It 
contains  a  single  pendent  ovule;  but,  in  general, 
it  presents  three  triangular,  very  thick  parietal 
trophosperms,  in  contact  with  each  other  at  their 
sides,  and  thus  filling  the  whole  cavity  of  the 
ovary,  and  giving  attachment  to  the  ovules  at 
their  point  of  origin  upon  the  walls  of  the  ovary. 
The  fruit  is  fleshy,  umbilicate  at  its  summit :  it 
is  a  peponida.  The  seeds,  when  the  fruit  is  ripe, 
seem  scattered  in  the  midst  of  a  filamentous  or 
fleshy  celluLir  tissue.  The  proper  integument 
is  rather  thick,  and  immediately  covers  a  thick 
homotrope  embryo,  destitute' of  endosperm. 

The  principal  genera  of  this  family  are: 
cueimis^  cucurbiUiy  pepOy  ecbaUwmy  momordica^ 
bryonict,  grcnoviOy  &c.,  containing  the  melon, 
cucumber,  pumpkin,  and  various  gourds,  which 
are  articles  of  food.  Colocynth,  a  strong  pur. 
ffative,  is  prepared  from  the  pulp  of  atcumis 
4  M 
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coUx^hU.  The  roots  of  hrycnia  alba  and 
momordica  elaterium  are  also  of  a  purgative 
quality. 

LoASBiE,  Jussieu.  Herbaceous,  branched 
plants,  often  covered  with  hispid  hairs,  the 
stinging  of  which  bums  like  that  of  a  nettle. 
Their  leaves  are  alternate  or  opposite,  entire  or 
variously  lobed.  Their  flowers,  which  are 
pretty  frequently  yeUow  and  large,  are  some- 
times solitary,  sometimes  variously  grouped. 
The  calyx  is  monosepalous,  tubular,  free  or 
adherent  to  the  inferior  ovary,  having  ita  limb 
with  five  divisions.  The  corolla  is  of  five  regu- 
lar, fiat  or  concave  petals.  The  throat  of  the 
calyx  is  sometimes  fnmished  with  five  appen- 
dages, or  a  divided  border.  The  stamina,  which 
are  generally  very  numerous,  are  sometimes  of 
the  same  ntimber  as  the  petals.  The  ovary  is 
free  or  inferior,  with  a  single  cell,  presenting 
internally  three  parietal  trophosperms,  some- 
times projecting  in  the  form  of  dissepiments, 
and  bearing  several  ovules.  The  ovary  is  sur- 
mounted by  three  long,  slender  styles,  some- 
times united  ipto  one,  and  terminated  each  by 
a  simple  or  penicillate  stigma.  The  fruit  is  a 
capsule,  crowned  by  the  lobes  of  the  calyx,  or 
naked,  opening  at  its  summit  only  into  three 
valves,  which  bear  one  of  the  trophosperms  on 
the  middle  of  their  inner  &ce,  excepting  in  the 
genus  loaseay  in  which  the  trophosperms  corres- 
pond to  the  sutures.  The  seeds,  which  are  some- 
times arillate,  present  a  homotrope  embryo  in  a 
fieshy  endosperm. 

This  family  is  composed  of  the  genera  loata^ 
metUzeiiay  klaprothia,  tumtra  and  piriqwta, 

Passii^lorsje,  Jussieu.  Herbaceous  plants, 
or  shrubs  with  sarmentaceous  stems,  fnmished 
with  extra-axillar  tendrils,  and  alternate,  simple 
or  lobed  leaves,  accompanied  with  two  stipules 
at  their  base.  More  rarely  they  are  trees  desti- 
tute of  tendrils.  Their  flowers  are  generally 
lai^  and  solitary ;  more  rarely  they  form  a  kind 
of  raceme.  They  are  hermaphrodite,  witli  a 
monosepalous,  turbinate,  or  long  and  tubular 
calyx,  with  five  more  or  less  deep,  sometimes 
coloured  divisions,  and  a  corolla  of  five  petals, 
inserted  at  the  upper  part  of  the  tube  of  the 
calyx.  The  stamina  are  five,  monadelphons  at 
their  base,  and  forming  a  tube  which  covers  the 
support  of  the  ovary,  and  is  united  with  it.  The 
anthers  are  versatile,  and  two-celled.  Exter- 
nally of  the  stamina,  are  appendages  of  very 
diversified  form,  sometimes  filamentous,  some- 
times in  the  form  of  scales  or  of  pedicellate 
glands,  united  circularly,  and  forming  from  one 
to  three  crowns,  which  arise  at  the  orifice  and 
upon  the  walls  of  the  tube  of  the  calyx.  Some- 
times these  appendages,  and  even  the  corolla,  are 
entirely  wanting.  The  ovary  is  free,  with  a  long 
stalk  and  a  single  cell,  presenting  from  three  to 
five  longitudinal  trophosperms,  which  sometimes 


project  in  the  form  of  feJse  dissepiments,  and 
give  attachment  to  a  great  number  of  ovules. 
It  is  surmounted  by  three  or  four  styles,  tomin- 
ated  by  as  many  simple  stigmas.  In  some  rare 
cases  the  stigmas  are  sessile.  The  fruit  is  fieshy 
internally,  containing  a  very  great  number  of 
seeds ;  more  rarely  it  is  dry,  but  always  indehi»- 
cent.  The  seeds  have  a  fleshy  endosperm,  in 
which  is  a  homotrope  and  axile  embryo. 

This  family  is  composed  of  the  genera /Murt- 
flor€^  tacsonia^  murucuja,  maU^trbia^  deidaana^ 
koHna^  and  probably  caricoy  which  is  also  placed 
among  the  cucurbitaoeie. 

The  sweetish,  fragrant,  and  cooUng  pulp  of 
the  fruits  of  several  species  is  eaten.  The  &oit 
of  the  papaw,  carica  papc^Oy  is  eaten  when  ripe» 
and  in  the  immature  state  is  vermifuge. 

The  passion  flowers  are  handsome  twining 
greenhouse  plants. 

HroBOBiBiK,  Rich.  CercodianetPj  Jussieu. 
HcUoragemy  Brown.  A  small  fiEimily,  compoaed 
generally  of  aquatic  plants,  often  bearing  verti- 
cillate  leaves.  The  flowers  are  very  small,  axil- 
lar,  sometimes  unisexual,  with  a  monosepalous 
calyx  adhering  to  the  inferior  ovary,  and  ter- 
minated above  by  a  limb  with  three  or  four 
lobes.  The  corolla,  which  is  sometimes  want- 
ing, is  composed  of  three  or  four  petals  alternate 
with  the  lobes  of  the  calyx.  The  stamina  aiv 
of  the  same  or  double  the  number  of  the  petals, 
to  which  they  are  opposite  in  the  former  case. 
The  ovary  has  from  three  to  four  cells,  each  con- 
tiuning  a  nngle  reversed  ovule.  From  the  sum- 
mit of  the  ovary  spring  three  or  four  fiM>rro, 
glandular,  or  downy  stigmas.  The  fruit  is  a 
beny  or  a  capsule,  crowned  by  the  lobes  of  the 
calyx,  with  several  mbnospermous  cells.  The 
seeds  are  reversed,  and  contain  a  cylindrical, 
homotrope  embryo  in  a  fleshy  endosperm. 

The  genera  are  myriopkyllmn^  haloragisy  cer- 
codia,  proserpinaea,  tritns,  and  are  all  unint^ • 
esting  weeds. 

ONAQRARiiC,  Jussieu.  Herbsceous,  rarely 
frutesoent  plants,  with  simple,  oppoate,  or  scat- 
tered leaves,  and  terminal  or  axillar  flowers. 
The  calyx  is  adherent  to  the  inferior  ovary ;  ita 
limb,  four  or  five  lobed.  The  corolla  is  formed 
of  four  or  five  petals,  laterally  incumbent  and 
spirally  twisted  previous  to  expansion.  It  is 
rarely  wanting.  The  stamina  ai-e  of  the  same 
number  as  the  petals,  or  double  their  number, 
sometimes  fewer.  The  ovary  is  inferior,  and 
has  four  or  five  cells,  containing  a  considerable 
number  of  ovules,  attached  to  their  inner  angle. 
The  style  is  simple,  and  the  stigma  is  sometimes 
simple,  sometimes  four  or  five-lobed.  The  fruit 
is  a  berry  or  a  capsule,  with  four  or  five  cells, 
each  often  containing  only  a  small  number  of 
seeds,  and  opening  by  as  many  valves,  b3aring 
the  dissepiments  on  the  middle  of  their  inner 
suriace.    The  seeds  have  a  proper  integnmoit, 
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generally  formed  of  two  lamins,  and  immedi- 
ately covering  a  homotrope  embryo  destitute' of 
endosperm. 

Jussieu'B  family  of  onagrc  contained  several 
genera  which  have  been  successively  removed 
from  it.  Thus  the  genus  mocanera  appears  to 
us  to  belong  to  the  family  of  temstroemiacete ; 
certodia  forms  the  type  of  the  family  of  hygro* 
ble« ;  the  genera  caeaueta,  and  combretwn^  belong 
to  the  combretacos ;  sarUalum  forms  the  type  of 
the  santalacee  ;  the  genera  mourira  and  petaloma 
appear  to  us  to  belong  to  the  melastomacec ; 
and,  lastly,  the  genera  kasa  and  mentzelia  con- 
stitute the  family  of  loaseie. 

This  &mily  is  composed,  among  others,  of 
the  genera  epildbiumy  cmothera^  lopezia^  circcea, 
jussiasa,  fuchsia. 

EpUMumy  csnotheroy  and  fuchsia,  are  beauti- 
ful ornamental  genera. 

The  roots  of  cenothera  biennis  are  eaten,  but 
the  properties  of  this  family  are  little  known. 

CoMBRETACBiB,  Bfowu.  Genera  ailasagni  and 
terminaluB  of  Jussieu.  Trees  or  shrubs,  with 
opposite  or  alternate  leaves,  which  are  entire 
and  without  stipules.  Flowers  hermaphrodite 
or  polygamous,  variously  disposed  in  axillar  or 
terminal  spikes.  The  calyx  is  adherent  by  its 
base  to  the  ovary,  which  is  inferior ;  its  limb, 
which  b  often  tubular,  has  four  or  five  divi- 
sions, and  is  articulated  to  the  summit  of  the 
ovary.  The  corolla  is  wanting  in  several  genera, 
or  is  composed  of  four  or  five  petals  inserted 
between  the  lobes  of  the  calyx.  The  number 
of  stamina  is  generally  double  that  of  the  divi- 
sions of  the  calyx,  but  the  number  is  not  strictly 
determined.  The  ovary  has  a  single  cell,  con- 
taining from  two  to  four  ovules  hanging  from 
its  summit.  The-  style  varies  in  length,  and  is 
terminated  by  a  simple  stigma.  The  fruit  is 
always  unilocular,  monospermous  through  abor- 
tion, and  indehiscent.  The  seed,  which  is  pen- 
dent, is  composed  of  an  endosperm,  which  imme- 
diately covers  the  embryo. 

Among  the  genera  are  the  bttcida,  tcrmincUia, 
conocarpuSy  quisgualiSy  comhretum,  Sic, 

In  their  properties  they  are  generally  astrin- 
gent and  tonic.  The  bark  of  several  species  is 
used  for  tanning. 

MTRTACEiB,  Jussieu.  This  interesting  family 
is  composed  of  trees  or  shrubs  of  an  elegant 
habit,  and  abounding  in  a  ]*esinous  and  fragrant 
juice.  The  leaves  are  opposite,  entire,  often 
persistent,  and  marked  with  translucid  dots. 
The  flowers  are  variously  disposed,  either  in  the 
axilhe  of  the  leaves,  or  at  the  summits  of  the 
twigs.  Their  calyx  is  monosepalons,  adherent 
by  its  base  vrith  the  inferior  ovary,  having  its 
limb  with  five,  six,  or  only  four  divisions.  The 
corolla,  which  is  rarely  wanting,  is  formed  of  as 
many  petals  as  the  calyx  has  lobes.  The  sta- 
mina,  which    are   generally  very    numerous^ 


rarely  in  determinate  number,  have  their  fila- 
ments free,  or  variously  united,  their  anthers 
terminal  and  generally  rather  small.  The  ovary, 
which  is  inferior,  has  from  two  to  six  cells, 
which  contain  a  variable  number  of  ovules 
attached  at  their  inner  angle.  The  style  is  gene- 
rally simple  and  the  stigma  is  lobed.  The  fruit 
presents  numerous  modifications.  It  is  some- 
times dry,  opening  into  as  many  valves  as  there 
are  cells,  sometimes  indehiscent  or  fleshy.  The 
seeds,  which  are  generally  destitute  of  endo- 
sperm, have  an  embryo  the  cotyledons  of  which 
are  never  cither  convolute,  or  rolled  in  a  spiral 
form  one  upon  the  other. 

De  Candolle  has  divided  the  myrtaces  into 
five  natural  tribes. 

1 .  The  Chamjklaucibje  :  fruit  dry,  unilocu- 
lar ;  seeds  basilar,  calyx  five-lobed,  corolla  of  five 
petals,  sometimes  wanting ;  stamina  free  or  polj^- 
adelphous.  The  genera  which  form  this  tribe 
are  all  natives  of  New  Holland  :  calytris,  cham- 
(slaucium^  pileanthusy  6cc, 

2.  Lbfto6Permr£  :  fruit  dry,  dehiscent,  with 
several  cells ;  seeds  attached  to  the  inner  angle, 
destitute  of  arillus,  and  endosperm ;  leaves  oppo- 
site or  alternate.  Shrubs  all  natives  of  New 
Holland :  beaufartiay  calotamnuSy  tristanioy  mela- 
leucoy  eudesmia,  ettccUypHts,  metrosydtros^  lepto- 
spermumy  Sic, 

3.  MYRTBiE:  fruit  fleshy,  generally  with  seve- 
ral cells ;  seeds  without  arillus  or  endosperm ; 
stamina  free ;  leaves  opposite.  Shrubs  almost 
all  natives  of  the  tropics :  eugenioy  jamhosoy  ca- 
lyptranthesy  caryophyllusy  tnyrttis,  campomanesiay 
&c. 

4.  Barbinotokiejc :  fruit  dry  or  fleshy; 
always  indehiscent,  with  several  cells ;  stamina 
monadelphous  at  their  base ;  leaves  alternate, 
not  dotted.  Trees  of  the  equinoctial  regions  ojf 
the  Old  and  New  Continents :  dicalyxy  strava- 
diumy  harringtoniay  gusiavia, 

5.  LECTTBiDEfi:  fruit  dry,  opening  by  an 
operculum  (pyxidium) ;  stamina  veiy  numer- 
ous, monadelphous ;  leaves  alternate,  not  dotted. 
Lai^e  trees  of  equinoctial  America:  iecythis, 
couratariy  couroupitay  hertholletia. 

The  myrtace©  form  a  very  distinct  famil}' 
among  the  dicotyledones  with  inferior  ovary. 
It  is  allied  to  the  melastomacete,  which  differ 
from  it  in  the  very  remarkable  and  constant 
disposition  of  the  nerves  of  their  leaves,  and  in 
the  number  and  structure  of  their  stamina;  to 
the  onagrariie,  which  difier  in  having  their  sta- 
mens determinate;  to  the  rosacee,  which  are 
distinguished  by  their  alternate  leaves  and  mul- 
tiple styles ;  and  to  the  combretacee,  in  which 
the  lobes  of  the  embryo  are  convolute. 

These  plants  generally  contain  a  pungent  or 
fragrant  volatile  oil,  together  with  tannin  and 
gallic  acid.  Cloves  are  the  flowers  of  eofyc^ 
phyllus  aromaticus.    Pimento  is  obtained  from  a 
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Bpecies  of  myrtus.  Cajeput  oil  b  procured  from 
the  leaves  of  mdalmea  Uiteadendron,  The  root 
of  euffmia  racemoaa  is  employed  in  India  as  an 
aperient.  The  bark  of  Uie  root  of  the  pome- 
granate is  astringent,  and  has  been  employed  in 
diarrhoea,  as  well  as  a  remedy  for  tape-worm. 
Eucalyptw  resinifora  yields  a  kind  of  gum  ;  and 
the  bark  of  several  species  is  used  for  tanning. 
The  fruits  of  the  eugenis  are  eaten,  as  are  those 
of  several  other  species  of  this  family.  The 
myrtle  is  an  ornamental  evergreen. 

Mblastohacea,  Jussieu.  The  melastomaee« 
are  lai^  trees,  trees  of  small  size,  shrubs  or  her- 
baceous plants,  with  opposite,  simple  leaves, 
generally  furnished  with  from  three  to  ^re  or 
even  eleven  longitudinal  nerves,  from  which  pro- 
ceed numerous  other  transverse,  parallel,  very 
close  nerves.  The  flowers^  which  are  sometimes 
very  large,  have  in  a  manner  every  mode  of 
inflorecicence.  The  calyx  is  monosepalous,  more 
or  less  adherent  to  the  ovary,  which  is  inferior, 
or  semi-inferior :  its  limb  is  sometimes  entire  or 
toothed,  or,  lastly,  has  four  or  five  more  or  less 
deep  divisions.  More  rarely  it  forms  a  kind  of 
hood  or  operculum.  The  corolla  is  composed  of 
four  or  five  petals.  The  stamina  are  double  the 
number  of  the  petals :  their  anthers  present  the 
most  diversified  and  tlie  most  singular  forms, 
and  open  at  their  summit  by  a  hole  or  pore 
common  to  the  two  cells.  The  ovary  is  some- 
times free,  more  commonly  adherent  to  the 
calyx.  It  has  from  three  to  eight  cells,  each 
containing  very  numerous  ovules.  The  summit 
of  the  ovary  is  often  covered  by  an  epigynous 
disk.  The  style  and  stigma  are  simple.  The 
fruit  is  sometimes  dry,  sometimes  fleshy,  and  has 
the  same  number  of  cells  as  the  ovary.  It 
remains  indehiscent,  or  opens  into  so  many  sep- 
tiferous  valves.  The  seeds  are  frequently  reni- 
form  :  they  contain  an  erect  or  slightly  curved 
embryo,  destitute  of  endosperm. 

The  species  of  this  family  are  very  numerous, 
and  have  been  grouped  into  several  genera,  such 
as  meioHoma,  rhexia^  miconia^  iriitemma,  tapoba*ay 
6cc,  It  is  so  distinct  in  the  disposition  of  the 
nerves  of  its  leaves,  that  it  cannot  be  confounded 
with  any  of  the  families  which  approach  nearest 
to  it,  as  the  onagrarise,  myrtaoee,  and  rosaoee. 

They  are  all  handsome  tropical  shrubs,  or 
trees,  with  laige  flowers,  either  purple  or  white. 
The  fi-uit  of  ti*ue  melasma  is  a  juicy  insipid 
berry,  eatable,  but  staining  the  teeth  and  mouth 
of  a  deep  black. 

SiJJCABiiE,  Jussieu.  Herbs  or  shrubs  with 
opposite  or  alternate  leaves,  bearing  axillar  or 
terminal  flowers;  a  monosepalous,  tubular,  or 
urceolate  calyx,  toothed  at  its  summit;  a  corolla 
of  from  four  to  six  petals,  which  alternate  with 
the  divisions  of  the  calyx,  and  are  inserted  at  the 
upper  part  of  its  tube.  The  corolla  is  wanting 
in  some  genera.    The  stamina  are  equal  to  the 


petals  in  number,  or  double,  or  more  rarely  in 
indefinite  number.  The  ovary  is  free,  simple, 
with  several  cells,  each  containing  a  conaderable 
number  of  ovules.  The  style  is  simple,  termi- 
nated by  a  usually  capitate  sdgma.  The  fruit 
is  a  capsule  covered  by  the  calyx,  which  is  per- 
sistent, and  has  one  or  more  cells,  containing 
seeds  attached  at  their  inner  angle.  The  seeds 
are  composed  of  an  embryo  destitute  of  endo- 
sperm. 

Among  the  genera  which  compose  this  &du1v, 
are  fythrum^  cuph^  ptnoria^  laperstnxmia,  am- 
nkEfMo.  It  is  allied  to  the  onagrari«,  from  which 
it  differs  in  having  its  ovaiy  free,  and  to  the 
rosacee,  which  have  always  stipules,  and  possess 
many  other  charactera  which  distinguish  them 
from  the  salicariee. 

Lythrum  salicaria  is  astringent,  and  has  been 
used  in  diarrhoea.  The  henne  of  the  East  is 
obtained  from  lawsonia  inermis. 

Tamariscineje,  Desvaux.  Shrubs  or  small 
trees,  generally  with  very  smaU,  squamiform 
and  sheathing  leaves,  and  small  flow^^  fbrnished 
with  bracteas,  and  disposed  in  simple  ^ikes, 
which  are  sometimes  collected  into  a  panicle. 
The  calyx  has  four  or  five  deep  diviuons,  which 
are  laterally  imbricated  :  sometimes  it  fonns  a 
tube  at  its  lower  part  The  corolla  is  composed 
of  four  or  five  persistent  petals.  The  stamina, 
from  five  to  ten,  rarely  four,  are  monaddphous 
at  their  base.  The  ovary  is  triangular,  some- 
times surrounded  at  its  base  by  a  peiigynons 
disk.  The  style  is  simple  or  tripartite.  The 
fruit  is  a  triangular  capsule,  with  a  single  cell, 
containing  a  pretty  large  number  of  seeds 
attached  about  the  middle  of  the  inner  surface 
of  the  three  valves  which  form  the  capsule.  The 
embryo  is  erect,  destitute  of  endosperm. 

The  ashes  of  tamarix  gaUiea  and  afrieam 
contain  a  large  quantity  of  sulphate  of  soda. 
The  bark  is  generally  bitter  and  astringent. 

EosACEiE,  Jussieu.  A  large  fiunily  composed 
of  herbaceous  plants,  shrubs^  and  trees  attaining 
very  large  dimensions.  Their  leaves  are  alter- 
nate, simple  or  compound,  accompanied  at  their 
base  by  two  persistent  stipules,  sometimes  united 
to  the  petiole.  The  fiowen  present  various 
modes  of  inflorescence.  They  have  a  mcmoee- 
palous  calyx,  with  four  or  five  divisions,  some- 
times accompanied  externally  with  a  kind  of 
involucre  which  is  incorporated  with  the  calyx, 
so  that  the  latter  appeara  to  have  eight*  or  ten 
lobes.  The  corolla,  which  is  rarely  wanting,  is 
composed  of  four  or  five  regularly  spreading 
petals.  The  stamina  are  generally  very  numer- 
ous and  distinct.  The  pistil  presents  various 
modifications.  Sometimes  it  is  formed  of  one 
or  several  carpels,  entirely  free  and  distinct,  and 
placed  in  a  tubuilar  calyx.  Sometimes  these 
carpels  adhere  by  their  outer  side  to  the  calyx, 
sometimes  they  are  not  only  united  to  the  calyx. 
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but  to  each  other ;  sometimes  they  are  collected 
into  a  kind  of  capitulnm,  upon  a  receptacle  or 
gynophorum.  Each  of  these  carpels  is  unilo* 
cnlar,  and  contains  one,  two,  or  a  greater  num- 
ber of  ovules,  the  position  of  which  varies 
greatly.  The  style  is  always  more  or  less  late- 
ral, and  the  stigma  simple.  The  fruit  is  ex- 
tremely diversified :  sometimes  it  is  a  true  drupe, 
sometimes  a  melonida  or  an  apple ;  sometimes 
one  or  more  akenia,  or  one  or  more  dehiscent 
Ci^>8ule8 ;  or,  lastly,  an  aggregation  of  small 
akenia  or  drupes,  forming  a  capitulum  upon  a 
gynophorum  which  becomes  fleshy.  The  seeds 
have  their  embryo  monotrope  and  destitute  of 
endosperm. 

Thb  extensive  £unily  has  been  divided  into 
tribes,  some  of  which  have  been  considered  as 
distinct  femilies. 

1.  Chrtsobalanb^  Brown :  ovary  single,  free, 
containing  two  erect  ovules;  style  filiform, 
arising  nearly  from  the  base  of  the  ovaiy  ; 
flowers  more  or  less  irregular;  fruit  drupaceous, 
as  ckrysobalanusy  parinarium^  moquilta,  &c. 

2.  Drupacejb,  De  Candolle :  ovary  single,  free, 
containing  two  collateral  ovules ;  style  filiform, 
terminal ;  flowers  r^^ar ;  iruit  drupaceous,  as 
prunus,  amyffdalust  etrasus^  &c. 

i,  Spirjlacbje,  Rich:  several  ovaries,  which 
are  fi^e  or  slightly  attached  to  each  other  by 
their  inner  side,  containing  two  or  four  collate- 
ral ovules;  style  terminal;  capsules  distinct, 
unilocular;  or  a  single  polyspermous  capsule, 
as,  spiresay  ierria. 

4.  FRAOiJUACBiB,  Rich :  calyx  spreading,  often 
furnished  with  an  external  calyculus ;  several 
monospermous,  indehisoent  carpels,  sgmetimes 
collecied  upon  a  fleshy  gynophorum  ;  style  mor^ 
or  less  lateral,  as,  potentillOy  fragaria^  ffeum, 
rubuty  dryoiy  ccmarum,  &c. 

5.  Sanouisorbejb,  Jussieu:  flowers  usually 
polygamous  and  sometimes  destitute  of  corolla ; 
one  or  two  carpels,  sometimes  adherent  to  the 
calyx,  terminated  by  a  style  and  a  styliform  or 
penicillate  stigma,  as,  poteriumy  clijfbriiay  alche- 
miUoy  &c. 

6.  RosEiS,  Jussieu :  calyx  tubular,  ureeolate, 
containing  a  variable  number  of  monospermous 
carpels  attached  to  the  inner  wall  of  the  calyx, 
which  becomes  fleshy  and  covers  them,  as,  rosa, 

7.  PoMAORjE,  Rich  :  several  unilocular  carpels, 
each  oontuning  two  ascending  ovules,  rarely  a 
great  number  attached  to  the  inner  side,  united 
together  and  with  the  calyx,  and  forming  a 
fleshy  fruit,  known  by  the  name  of  melonida  or 
apple,  as  maltUy  pyrusy  eratayuSy  $whuSy  cydonioy 

&C. 

The  plants  of  this  feunily  are  generaUy  astrin- 
gent. The  fruits  of  several  ehrysobalanee, 
which  are  chiefly  tropical,  are  eaten.  Those  of 
the  drupace«,  such  as  the  cherry,  peach,  necta- 
rine, plum,  &c.,  are  well  known.    The  leaves 


and  kernels  of  this  tribe  yield  prussic  acid,  and 
some  of  them  are,  for  this  reason,  dangerous. 
The  leaves  of  the  doe  and  the  biid-cherry  have 
been  employed  as  a  substitute  for  tea.  The  root 
of  spiraea  ulmaria,  which  is  highly  astringent, 
has  been  used  as  a  tonic,  and  for  dyeing  black. 
The  fruits  of  many  fragariacese,  as  the  straw- 
berry, rasp,  and  brambles^  are  in  common  use. 
The  root  of  rvbui  villotus  affords  an  astringent 
decoction.  Bra^f^a  antheknirUhicumy  is  a  remedy 
for  tape- worm.  Agrimonia  and  poteritm  are 
astringent.  The  fruit  of  rosa  canina,  and  the 
petals  of  rosa  ffollicoy  are  astringent,  and  have 
been  employed  in  chronic  diarrhoea  and  cases  of 
debility.  The  fruits  of  most  of  the  pomaceae,  as 
the  apple,  the  pear,  the  quince,  the  medlar,  are 
in  common  use.  The  numerous  varieties  of  the 
rose  afibrd  highly  prized  garden  flowers. 

HoMAUKBiB,  Brown.  The  homalineiB  are 
handsome  evergreen  shrubs  or  small  trees,  all 
natives  of  warm  countries.  Their  leaves  ai-e 
alternate,  petiolate,  simple,  furnished  with  cadu- 
cous stipules.  Their  flowers  are  hermaphrodite, 
disposed  in  spikes,  racemes,  or  panicles.  Their 
calyx  is  monosepalous,  having  the  tube  short, 
conical,  and  adherent  to  the  ovary,  the  limb 
divided  into  from  ten  to  thirty  lobes,  of  which 
the  outer  are  larger  and  valvar,  and  the  inner 
smaller  and  petalliform.  The  corolla  is  want- 
ing. At  the  inner  face,  and  most  commonly 
towards  the  base  of  the  inner  sepals,  are  situ- 
ated glandular  and  sessile  appendages.  The 
number  of  stamina  varies :  it  is  sometimes  equal 
to  that  of  the  outer  lobes  of  the  calyx,  and  the-*' 
stamina  are  opposite  to  them ;  at  other  times  the 
stamina  are  more  numerous  and  collected  into 
bundles.  The  ovary  is  generally  semi-inferior, 
with  a  single  cell  containing  a  great  number  of 
ovules  attached  to  three  or  five  parietal  tropho- 
sperms.  The  styles,  which  are  of  the  same 
number  as  the  trophosperms,  terminate  each  in 
a  simple  stigma.  The  fruit  is  sometimes  dry, 
sometimes  fleshy.  The  seeds  have  their  embryo 
placed  in  a  fleshy  endosperm. 

The  genera  are  homaliumy  napmopOy  pinedoy 
blachwelliay  oitranthuty  iiwo,  myrian^eia,  aster- 
opeiay  and  aruMelia,  Little  is  known  of  their 
properties. 

SAMYDBiE,  Ventenat.  This  family  consists  of 
exotic  shrubs,  growing  in  the  warmest  regions 
of  the  globe,  and  bearing  alternate,  distichous, 
simple,  persistent  leaves,  commonly  marked 
with  transludd  dots,  and  furnished  with  two 
stipules  at  their  base.  The  flowers  are  axillar, 
solitary,  or  grouped.  They  have  a  calyx  formed 
of  five,  more  rarely  of  three  or  seven  sepals, 
united  together  at  their  base,  and  sometimes 
forming  a  more  or  less  elongated  tube.  The 
limb  has  moie  or  less  deep  divisions,  coloured 
on  their  inner  surface.  The  corolla  is  always 
wanting.    The  stamina  are  of  the  same  number 
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A3  the  divisions  of  the  calyx,  or  double,  triple 
or  quadruple,  and  are  inserted  at  their  base. 
They  are  monadelphous,  and  some  of  them  are 
occasionally  sterile,  and  reduced  to  their  fila- 
ment, which  becomes  flat  and  downy.  The 
ovary  is  free,  with  a  single  cell,  containing  a 
great  number  of  ovules  inserted  on  three  or  five 
parietal  trophosperms.  The  style  is  simple, 
terminated  by  a  capitulate  or  lobed  stigma.  The 
fruit  is  a  unilocular  capsule,  opening  by  three 
or  five  valves,  which  bear  upon  the  middle  of 
their  inner  surface  the  seeds,  enveloped  in  a 
more  or  less  abundant  coloured  pulp.  The 
seeds  have  a  fleshy  endosperm,  in  which  is  a 
very  small  heterotrope  embryo ;  in  otlier  words, 
having  its  radicle  opposite  to  the  hilum  or  point 
of  attachment  of  tlie  seed. 

This  &mily  is  composed  of  the  genera  samyday 
anaurinffOy  caseariay  to  which  may  be  added  the 
gennzpiparea  of  Aublet. 

LRGUMnroSiE,  Jussieu.  This  is  a  very  natural 
family,  in  which  are  contained  herbaceous  plants, 
shrubs,  or  small  trees,  and  trees  often  of  colossal 
dimensions,  natives  of  all  parts  of  the  world. 
Their  leaves  are  alternate,  compound  or  decom- 
pound, sometimes  simple.  Rarely  the  leaflets 
are  abortive,  and  there  only  remains  the  petiole, 
which  widens  and  forms  a  kind  of  simple  leaf. 
At  the  base  of  each  leaf  are  two  persistent  sti- 
pules. The  flowers  present  a  very  diversified 
inflorescence.  They  are  generally  hermaphro- 
dite. Their  calyx  is  sometimes  tubular,  with 
five  unequal  teeth,  sometimes  with  five  more  or 
less  deep  and  unequal  divisions.  At  the  outside 
of  the  calyx,  there  are  one  or  more  bracteas,  or 
sometimes  a  calyciform  involucre.  The  corolla, 
which  is  sometimes  wanting,  is  composed  of  five 
generally  unequal  petals,  of  which  one,  named 
the  st€mdardy  is  larger  and  superior ;  two  named 
winffs  are  lateral ;  and  two  infeiior,  and  more  or 
less  coherent  or  united,  fonning  the  keel.  Some- 
times the  corolla  is  formed  of  five  equal  petals. 
The  stamina  are  generally  ten  in  number,  some- 
times more  numerous.  Their  filaments  are  usu- 
ally diadelphous,  rarely  monadelphous,  or  en- 
tirely firee,  perigynous  or  hypogynous.  The 
ovary  is  more  or  less  stipitate  at  its  base.  It  is 
generally  elongated,  inequilateral,  with  a  single 
cell,  containing  one  or  more  ovules  attached  to 
the  inner  suture.  The  style  is  somewhat  lateral, 
often  bent  or  curved,  and  terminated  by  a  simple 
stigma.  The  fruit  is  always  a  legume.  The 
seeds  are  generally  destitute  of  endosperm. 

This  extensive  family  is  composed  of  very 
numerous  genera,  which  may  be  divided  into 
three  natural  tribes : 

1.  pAPiLioNACBiE :  corolla  formed  of  five 
unequal  petals,  constituting  the  irregular  corolla 
named  papilionaceous;  ten  stamina  generally 
diadelphous,  as  phoi^usyfaboj  kUhyruSy  rolnnia, 
glycine^  astragalwy  phaca,  &c. 


2.  CASBiEiS :  corolla  generally  formed  of  five 
regular  petals ;  the  ten  stamina  usuaUy  fi^  as 
coma,  bauhinioy  gwjfnxoy  &c. 

3.  MiMosBiB :  containing  the  apetalou8gene^^ 
furnished  with  a  calyciform  involucre ;  stamina 
very  numerous  and  free,  as  mtfliOM,  ataida^  m^, 
&c. 

The  family  of  leguminose  is  very  nearly  allied 
to  the  rosacea,  and,  although  at  first  sight  it 
appears  very  easy  to  distinguish  them,  there  are 
genera  which  form  a  kind  of  transition  fit>m  the 
one  family  to  the  other. 

The  papilionaceae  are  possessed  of  veiy  diver- 
sified properties.  The  seeds  of  many  species  are 
used  as  food,  such  as  the  bean,  the  pea,&c., 
while  those  of  others  are  purgative,  emetic,  oi 
poisonous.  Of  the  latter  kind  are  those  of  the 
laburnum .  The  pulp  of  the  tamarind,  ceraUmxa^ 
siliquay  mimosa /agifolioy  and  cassia  fistula,  is 
more  or  less  purgative.  Senna  consists  of  the 
leaves  of  several  species  of  cassia.  Catechu  is 
obtained  from  acacia  catechu.  Gum  arabic  is 
yielded  by  acacia  sencgaiensis  and  other  spedeB ; 
gum  tragacanth  by  astragalus  crtiieusKEA  tenu, 
Myraxyhm  hahamiferum  aflbrds  the  balsam  of 
tolu ;  copaifera  oJtdntUiSy  copaiba  balsam. 
Indigo  is  obtained  from  several  species  of  indi- 
gofera;  logwood  b  the  wood  of  lutmalUafUm 
campechianum;  sanders-wood  that  of  pUroearpus 
santaiinus.  The  tonkay-bean  is  the  seed  of 
ooumarcufna  odorata,  which  owes  its  firagrance  to 
a  peculiar  principle  found  also  in  the  flowers  of 
melilotus  officinalis. 

Tbrebinthac&s,  Jusueu.  Consists  of  trees 
or  shrubs,  often  lactescent  or  reanous,  having 
alternate,  generally  compound  leaves,  destitute 
of  stipules,  and  small  hermaphrodite  or  unisex- 
ual flowers,  usually  disposed  in  racemes.  Each 
of  the  flowers  has  a  calyx  of  from  three  to  five 
sepals,  sometimes  connected  at  their  base,  and 
united  to  the  ovary,  which  is  inferior,  and  a 
corolla,  which  is  sometimes  wanting,  but  is  um- 
ally  composed  of  a  number  of  petals  equal  to  the 
lobes  of  the  calyx,  and  regular.  The  stamina 
are  generally  of  the  same  number  as  the  petals, 
more  rarely  double  or  quadruple :  in  the  former 
case  they  alternate  with  the  petals.  The  pistil 
is  composed  of  &om  three  to  five  carpels,  some- 
times distinct,  sometimes  more  or  less  united, 
and  surrounded  at  their  base  by  a  perigynous, 
annular  disk.  Sometimes  some  of  the  carpels 
are  abortive,  and  there  remains  only  one,  from 
which  spring  several  styles.  Each  carpel  has  a 
single  cell,  containing  sometimes  an  ovule,  sap- 
ported  upon  the  top  of  a  filiform  podoq)erm, 
which  arises  from  the  bottom  of  the  cell,  some- 
times a  reversed  ovule,  sometimes  two  reversed 
or  collateral  ovules.  The  fruits  are  dry  or  dni- 
paceoua,  generally  containing  a  single  seed. 
The  seed  contains  an  embryo  destitute  oi  endo- 
sperm. 
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1.  Anacardiea  or  CASSvxiEMy  containing  the 
g«nera  anaeardium^  mangiferay  pistacia,  &c. 

2.  ScMACHiNfijfi,  to  which  belong  the  genera 
rAMSy  maurioy  davana,  &c. 

3.  SpoKDiACEiE,  which  comprehend  the  genera 
spondias  and  poupartia, 

4.  BuRSKRACBiC,  Containing  the  genera  scica^ 
bosweUiOy  bwrteruy  canarium,  &c. 

5.  Amtride^,  amyris. 

6.  CoiTNARACBiE,  cofinafus  amphalobiuniy  cnesiis, 
&c. 

7.  JuoLANDEiE,  Jufflaps,  caryOy  &c. 

This  &mily  is  very  closely  related  to  the 
legnminoss,  from  which  it  is  distinguished, 
more  especially  by  the  absence  of  stipules.  It 
is  also  allied  to  the  Rhamnese,  which  differ  from 
it  in  having  the  ovary  always  inferior,  and  the 
stamina  opposite  to  the  petals. 

The  anacardies  and  sumachineie  abound  in  a 
resinous  juice,  which  is  often  poisonous;  but 
the  fruit  of  several  species,  as  well  as  of  the 
spondiace»,  is  eatable.  The  burseracete,  con- 
naracese,  and  amyridese,  are  equaUy  resiniferous. 
The  walnut  is  the  fruit  of  a  species  of  juglans. 
Several  fruits  belonging  to  the  same  genus,  are 
eaten  in  America. 

RHAMKSiB,  Brown.  (Part  of  the  rhamni  of 
Jussieu.)  Trees  or  shrubs  with  simple,  alter- 
nate, very  rarely  opposite  leaves,  furnished  with 
two  very  small  caducous,  or  persistent  and  spin- 
ous stipules.  The  flowers  are  small,  herma- 
phrodite, or  unisexual,  axillar,  solitary,  or  col- 
leeted  into  sertules,  fasciculi,  &c.,  sometimes 
forming  racemes  or  terminal  sertules.  The  calyx 
is  roonosepalous,  more  or  less  tubular  at  its 
lower  part,  where  it  adheres  to  the  ovary,  which 
is  inferior,  having  its  limb  dilated,  with  four  or 
five  valvar  lobes.  The  corolla  is  composed  of 
four  or  five  very  small,  unguiculate  petals,  often 
involute  and  concave.  The  stamina,  which  are 
of  the  same  number  as  the  petals,  are  placed 
opposite  to  them,  and  are  often  embraced  by 
them.  The  ovary  is  sometimes  free,  sometimes 
semi-inferior,  or  completely  adherent,  with  two, 
three  or  four  cells,  containing  each  a  single  erect 
ovule.  From  the  su  mmit  of  the  ovary  generally 
proceed  as  many  styles  as  it  has  cells.  The  base 
of  the  tube  of  the  calyx,  when  the  ovary  is 
fr«e,  or  the  summit  of  the  ovary  when  it  is 
inferior,  presents  a  glandular  disk  varying  in 
thickness.  The  fruit  is  fleshy  and  indehiscent, 
or  dry  and  opening  into  three  cocca.  The  seed 
is  erect,  and  contains  in  a  fleshy,  sometimes  very 
thin  endosperm,  a  homotrope  embryo,  having 
the  cotyledons  very  broad  and  thin. 

The  principal  genera  are :  rJummUy  paliunuy 
eeancikusy  and  colUtia.  The  berries  of  several 
species  are  strong  purgatives. 

CELASTRiNEiK,  Brown.  (Part  of  the  rhamni 
of  Jussieu)  This  family  is  composed  of  shrubs 
or  trees  with  alternate  or  sometimes  opposite 


leaves,  and  axillar  flowers  disposed  in  cymes. 
The  calyx,  which  is  slightly  tubular  at  its  base, 
has  a  limb  with  four  or  five  spreading  divi8ion.s, 
which  are  imbiicated  previous  to  expansion. 
The  corolla  is  composed  of  four  or  five  flat, 
slightly  fleshy  petals,  destitute  of  claws,  and 
inserted  beneath  the  disk.  The  stamina  alter- 
nate with  the  petals,  and  are  inserted  either  upon 
the  edge  of  the  disk,  or  upon  its  upper  surface. 
The  disk  is  pengynal  and  parietal,  surrounding 
the  ovary.  The  ovary  is  free,  with  thi-ee  or  four 
cells,  containing  each  one  or  more  ovules,  at- 
tached by  a 'filiform  podospeim  to  the  inner 
angle  of  each  cell,  and  ascending.  The  fruit, 
which  is  sometimes  a  dry  drupe,  is  more  com- 
monly a  capsule  with  three  or  four  cells  opening 
into  three  or  four  valves,  each  bearing  a  dissepi- 
ment upon  the  middle  of  its  inner  surface.  The 
seeds,  which  are  sometimes  covered  by  a  fleshy 
arillus,  contain  a  fleshy  endosperm  in  which  is 
an  axile  and  homotrope  embryo. 

Many  of  the  species  are  ornamental  shrubs; 
and  the  frnit  and  bark  of  others  are  purgative 
and  emetic. 

AQUiFOLiACBiE,  Dc  Candollc.  (llieinecgy  Ad. 
Brong.)  Composed  of  shrubs  with  alternate  or 
opposite,  persistent,  coriaceous,  glabroys  leaves, 
which  are  toothed,  the  teeth  being  sometimes 
spinous.  The  flowers  are  solitary,  or  variously 
grouped  in  the  axillie  of  the  leaves.  Each  of 
them  has  a  calyx  with  from  four  to  six  small 
and  imbricated  petals,  and  a  corolla  of  an  equal 
number  of  alternate  petals,  united  at  their  base, 
and  fonning  a  monopetalous  corolla,  with  deep 
and  hypogy nous  divisions.  The  stamina,  which 
are  alternate  with  the  lobes  of  the  corolla,  are 
inserted  at  its  base.  There  is  no  appearance  of 
a  disk.  The  ovary  is  free,  thick,  truncate,  with 
from  two  to  six  cells,  eacK  containing  a  single 
ovule  suspended  from  the  summit  of  the  cell, 
and  supported  by  a  cup-shaped  podosperm.  The 
stigma  is  generally  sessile  and  lobed.  The  fruit 
is  always  fleshy,  containing  from  two  to  six 
indehiscent,  woody  or  fibrous,  and  monosperm- 
ous  nucules.  The  embryo  is  small,  homotrope, 
and  placed  towards  the  base  of  a  fleshy  endo- 
sperm. 

Among  the  genera  are  tVex,  cassine,  myginday 
&c. 

Prinos  verticillatus  is  astringent  and  tonic. 
The  leaves  of  a  species  of  ilex  afford  the  famous 
Paraguay  tea. 

EurnoRBiACE^,  Jussieu.  The  euphorbiaceic 
are  herbaceous  plants,  shrubs,  or  very  large  trees, 
which  occur  in  all  regions  of  the  globe.  Most 
of  them  contain  a  milky  acrid  juice.  The  leaves 
are  usually  alternate,  sometimes  opposite,  accom- 
panied with  stipules,  which  are  sometimes  want- 
ing. The  flowers  are  unisexual,  generally  small, 
and  are  very  diversified  in  their  mode  of  inflor- 
escence.   The  calyx  is  monosepalous,  with  three^ 
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four,  five,  or  six  deep  diviBionSy  furnished  inter- 
nally with  scaly  and  glandular  appendages.  The 
coroUa  is  wanting  in  most  genera,  or  is  com- 
posed of  petals  sometimes  distinct,  sometimes 
united  into  a  monopetalous  corolla.  It  appears 
to  be  formed  of  abortive  and  sterile  stamina. 
In  the  male  flowers,  there  is  a  considerable  num- 
ber of  stamina.  More  rarely  the  number  is 
limited,  or  each  stamen  may  be  considered  as  a 
flower  (as  is  admitted  to  be  the  case  in  the  genus 
euphorbia  J,  The  stamina  are  free  or  monadel- 
phous.  The  female  flowers  are  composed  of  a 
free,  sessile,  or  stipitate  ovary,  sometimes  accom- 
panied by  a  hypogynous  disk.  The  ovary  haa 
usually  three  cells,  each  containing  one  or  two 
suspended  ovules.  From  the  summit  of  the 
ovary  arise  three  stigmas,  which  are  generally 
sessile  and  elongated.  The  fruit  is  dry  or  slightly 
fleshy,  and  is  composed  of  as  many  cocca,  con- 
taining one  or  two  seeds,  as  the  fruit  has  cells. 
The  cocca,  which  are  internally  bony,  open 
elastically  at  their  inner  angle  into  two  valves. 
They  rest  by  their  inner  angle  upon  a  central 
columella,  which  often  continues  sdfter  their  dis- 
persion. The  seeds,  which  are  externally  crus- 
taceous,  and  present  a  small  fleshy  caruncle,  in 
the  vicinity  of  their  point  of  attachment,  have 
a  fleshy  endosperm,  in  which  is  contained  an 
axile  and  horootrope  embryo. 

Among  the  genera  are  the  following:  euphor- 
biay  tnercunalis,  ridnWy  croton^  jatrophoy  hura^ 
buxus^  and  acalypha. 

All  the  plantfl  of  this  fiimily  contain  a  milky 
juice  which  is  acrid  or  poisonous.  They  abound 
in  caoutchouc.  Gistor  oil  is  obtained  from  the 
seeds  of  ricinui  communis.  The  roots  of  several 
species  are  emetic,  of  others  purgative.  Croton 
tiglium  affords  an  oil,  which  is  a  drastic  purga- 
tive. In  general,  the  family  is  characterised  by 
acrid,  narcotic,  and  poisonous  qualities,  redding 
in  a  volatile  principle,  which  may  be  dissipated 
by  heat. 

Urticb-«,  Kunth.  (UrticetB,  Jussieu;  and 
ceUide(By  Rich).  This  family  consists  of  her- 
1)aceou8  plants,  shrubs,  or  large  trees,  sometimes 
lactescent,  with  alternate  leaves,  generally  fur- 
nished with  stipules.  Flowers  unisexual,  very 
rarely  hermaphrodite,  solitary,  or  variously 
grouped,  and  forming  catkins,  or  collected  in  a 
fleshy  involucre,  which  is  flat,  spreading,  or 
pyriform  and  closed.  In  the  male  flowers  there 
are  a  calyx  formed  of  four  or  fiy^  sepals,  which 
are  distinct  or  united,  and  forming  a  tube,  and 
four  or  five  stamina,  which  are  alternate,  or  very 
rarely  opposite  to  the  sepals.  The  female  flowers 
have  a  calyx  formed  of  from  two  to  four  sepals, 
or  merely  a  scale,  in  the  axilla  of  which  they 
are  placed.  The  ovary  is  free,  with  a  single  cell, 
containing  a  single  pendent  ovule,  and  sur- 
mounted, either  by  two  long  sessile  stigmas,  or 
by  a  single  stigma,  sometimes  supported  upon 


a  style  of  variable  length.  The  fruit  is  alwa}^ 
composed  of  a  crustaceous  akenium,  enveloped 
by  tiie  calyx,  which  sometimes  becomes  fleshy: 
at  other  times  the  involucre,  which  contains  Uie 
female  flowers,  enlarges,  as  is  remazked  in  the 
genera  ficua^  dorstenia^  &c  The  seed,  besides 
its  proper  integument,  is  oompoeed  of  a  gener- 
ally curved  embryo,  often  contained  within  a 
more  or  less  thin  endosperm. 

The  family  may  be  divided  into  three  tribes: 

1 .  Celtidkjs  :  flowers  hermaphrodite;  embryo 
without  endosperm,  as  ulmui^  ceUis, 

2.  Ubtigkje  :  flowers  unisexnal;  fruits  distinct; 
embryo  enclosed  in  a  thin  endosperm,  as  urHeoy 
parietariay  hwmilus^  cannabis^  monu. 

3.  ARTOCABPKiE:  flowcrs  unisexual;  fruits 
collected  in  a  flat  or  pyriform  fleshy  involucre; 
embryo  furnished  with  an  endosperm,  as  dor- 
ttenia^fiau^  &c« 

The  bark  of  the  elms  is  bitter  and  astringoit. 
The  uses  of  hemp  are  well  known.  Its  leaves 
are  narcotic.  The  urtices  or  nettles^  are  remaric- 
able  for  their  stinging  propensities.  The  com- 
mon hop  contains  a  bitter  and  narootic  principle, 
which  is  used  in  the  manu£Eicture  of  ale  and 
porter.  The  artocarpe«  are  extremely  hetero- 
genous as  to  their  properties,  the  bread-frnit,  the 
mulberry,  and  the  fig,  being  the  products  of 
certain  species,  while  others  yield  the  most 
deadly  poisons.  Caoutchouc  is  also  yielded  by 
several  species  of  this  fiunily. 

MoKims,  Jusdeu.  (AtAero^pennetp^  Brown) 
Composed  of  trees  or  shrubs,  natives  of  Amer- 
ica and  New  Holland,  with  opposite  leaves,  des- 
titute of  stipules  and  unisexual  flowers.  The 
flowers  present  a  globular  or  calycifbrm  involu- 
cre, the  divisions  of  which  are  diq>oeed  in  two 
series.  In  the  former  case,  the  involucre  has 
only  some  small  teeth  at  its  summit;  and,  in  the 
male  flowers,  bursts  and  opens  into  §ofar  deep 
and  pretty  regular  lobes,  the  whole  upper  sur- 
foce  of  which  is  covered  with  stamina,  having 
short  filaments,  and  each  forming  a  male  flower. 
In  the  second  case  (ruida)y  the  stamina  line 
only  the  lower  and  tubular  part  of  the  involucre; 
the  filaments  are  longer;  and,  towards  their 
lower  part,  bear  on  each  side  a  pedicellate  tu- 
bercle, similar  to  that  which  is  observed  in  the 
same  place  in  the  Laurineie.  The  female  floweis 
are  composed  of  an  involucre  precisely  nmilar 
to  that  of  the  male  flowers.  In  the  genera 
moftf mta,  and  rmitiay  there  are  at  the  bottom  of 
this  involucre,  eight  or  ten  erect  pistils,  perfectly 
distinct  from  each  other,  and  intermixed  with 
hairs.  In  amhora^  these  pistils  are  very  numer- 
ous, entirely  immersed  in  the  substance  of  the 
walls  of  the  involucre,  the  only  part  that  is 
free  and  visible  being  their  summit,  which  is  a 
small  conical  mammilla,  and  forms  the  real 
stigma.  Each  of  these  pistils  is  unilocular,  and 
contains  a  single  ovule  suspended  from  its  sum- 
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mit.  In  the  genera  ambora  and  monimia,  the 
inrolucre  is  persistent;  it  even  enlarges  greatly , 
and  becomes  fleshy  in  the  first  of  these  genera. 
The  fraitSy  which  in  ambora  are  contained  in 
the  substance  of  the  walls  of  the  involucre,  are 
so  many  small  unilocular  one-seeded  drupes. 
The  seed  b  composed  of  a  rather  thin  proper 
internment,  covering  a  very  thick  fleshy  endo- 
sperm, in  the  upper  part  of  which  is  placed  an 
embryo  which  has  the  same  direction  as  the 
seed. 

The  genera  have  been  divided  into  two  tribes: 

1.  AMBORBiB:  anthers  opening  by  a  longitu- 
dinal groove;  seeds  reversed.  Amharay  monimia, 
rmzia, 

2.  ATHEBospERMBiE :  suthers  opening  from 
the  base  to  the  summit,  by  means  of  a  valve ; 
seeds  erect.    Pawnia,  atherosperma^  citrosma. 

The  monimie  are  much  allied  to  the  urticeae, 
with  which  several  of  their  genera  were  formerly 
united;  but  they  difler  from  them  especially  in 
having  their  seeds  furnished  with  a  very  large 
endosperm,  and  in  having  their  ovule  pendent 
and  not  erect.  The  same  character  also  separ- 
atee them  from  the  laurinee,  which  they  approach 
in  the  structure  of  their  stamina  in  the  tribe  of 
atherospermee.  The  properties  of  the  species 
are  little  known. 

Salicinbje,  Rich.  This  family  is  composed 
of  the  genera  salta  and  populusy  and  contains 
large  trees,  with  alternate,  simple  leaves,  fur- 
nished with  caducous  stipules.  The  flowers  are 
unisexual,  and  disposed  in  cylindrical  or  ^ig- 
diaped  catkins.  The  male  flowers  are  composed 
of  from  two  to  twenty  stamina,  placed  in  the 
axilla  of  a  scale,  or  upon  its  upper  sur&ce.  The 
female  flowers  consist  of  a  frisiform  pistil,  ter- 
minated by  two  bipartite  stigmas,  situated  in 
the  axilla  of  a  scale,  and  sometimes  accompanied 
at  their  base  by  a  cup-shaped  calyx.  The  ovary 
has  one  or  two  cells  containing  a  considerable 
number  of  erect  ovules,  attached  to  the  bottom 
of  the  cell,  and  the  base  of  two  parietal  tropho- 
q>erms.  The  fruit  is  a  small,  elongated  capsule, 
with  one  or  two  cells,  containing  several  seeds 
surrounded  by  long  silky  hairs^  and  opening  by 
two  valves.  The  embryo  is  erect,  homotrope, 
destitute  of  endosperm. 

The  salicinefe,  a  dismemberment  of  the  amen- 
iace«,form  a  group  which  is  very  distinct  in  the 
form  of  their  fruit. 

This  family  affords  some  useful  and  ornamental 
trees.  The  bark  is  generally  astringent  and 
tonic.  It  is  employed  in  tanning,  and  that  of 
some  q>ecies,  especially  of  salix  hdiXy  has  of  late 
acquired  some  celebrity  as  a  substitute  for  Per- 
uvian bark  in  fevers. 

MTRiCBfi,  Rich.  ( CauiuarineiB^  Mirbel.) 
With  the  exception  of  the  genus  causuarina, 
which,  in  its  general  aspect,  resembles  a  gigantic 
equisehwij  the  myricec  are  trees  or  shrubs,  with 


altemateor  sparse  leaves,  with  or  without  stipules. 
Their  flowers  are  always  unisexual,  and  most 
commonly  dioecious.  The  male  flowers,  dis- 
posed in  catkins,  are  composed  of  one  or  more 
stamina,  often  collected  upon  a  branched  andro- 
phorum,  and  placed  in  the  axilla  of  a  bractea. 
The  female  flowers,  which  are  also  in  catkins, 
are  solitary'  and  sessile  in  the  axilla  of  a  bractea 
longer  than  themselves.  Each  flower  is  com- 
posed of  a  lenticular  ovary,  containing  a  single 
erect  ovule.  The  style  is  very  short,  and  sur- 
mounted by  two  long  subulate,  glandular  stig- 
mas. Externally  of  the  ovary  are  two,  three, 
or  a  greater  number  of  h3rpogynous,  persistent 
scales,  which  are  sometimes  united  to  the  fruit. 
The  fruit  is  a  kind  of  small  monospermous, 
indehiscent  nut,  sometimes  membranous,  and 
winged  upon  its  margins.  The  seed  which  it 
contains  is  erect;  its  integument  immediately 
covers  a  large  embryo,  having  a  direction  en- 
tirely the  reverse  of  that  of  the  seed. 

This  family,  which  is  formed  of  genera  that 
are  sometimes  placed  in  the  family  of  amentacee, 
is  allied  to  the  celtides  and  betuUnes,  but  differs 
from  the  former  in  its  flowers  being  in  catkins, 
and  always  unisexual,  and  its  erect  ovule,  and 
from  the  latter  in  its  unilocular  ovary,  and  its 
embryo  destitute  of  endosperm. 

Their  properties  are  generally  aromatic  and 
resinous.  A  wax  is  obtained  from  tlie  berries 
of  myrica  ceri/era, 

Betuijneje,  Rich.  Composed  of  trees  witli 
simple,  alternate  leaves,  accompanied  at  their 
base  by  two  stipules.  Flowers  unisexual,  dis- 
posed in  scaly  catkins.  In  the  male  catkins, 
each  scale,  which  is  sometimes  formed  of  sevei*al 
scales  united,  bears  two  or  three  flowers  which 
are  naked,  or  have  a  calyx  with  three  or  four 
deep  divisions.  The  number  of  stamina  is  verj' 
variable  in  each  flower.  The  female  catkins  are 
egg-shaped,  or  cylindrical,  and  scaly.  At  the 
inner  base  of  each  scale  are  from  one  to  three 
naked,  sessile  flowers,  presenting  a  free,  com- 
pressed ovary^  with  two  cells,  containing  each  a 
single  ovule  attached  towards  the  upper  part  of 
the  dissepiment,  and  surmounted  by  two  elon- 
gated, cylindrical  and  glandular  stigmas.  Tlie 
fruit  is  a  scaly  cone,  the  woody  or  merely  car- 
tilaginous scales,  bear  at  their  base  one  or  two 
small  unilocular  akenia,  which  are  monospermous, 
through  abortion,  and  membranous  on  Uie  edges. 
The  seed  is  composed  of  a  large  embryo  without 
endosperm,  having  the  radicle  superior. 

The  two  genera  alnus  and  betuia  constitute  this 
family,  which  differs  from  the  salicineie  iu  having 
its  ovary  furnished  with  two  monospermous 
cells,  its  indehiscent  fruits,  and  its  seeds,  desti- 
tute of  the  long  hairs  which  cover  those  of  the 
salicinese.  The  myracese  are  also  closely  allied 
to  the  betuline»,  but  their  ovary  is  always  uni- 
locular, and  their  ovule  erect.  This  family,  like 
4  N 
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the  last,  b  frequently  included  in  the 
tacem. 

The  birch  and  alder  are  well  known  winter 
trees.  Their  baric  is  astringent ;  that  of  the 
birch  (hehUa  aXba)  and  others  is  used  for  tan- 
ning. The  juice  of  the  same  plant  is  sweet- 
ishy  flows  in  considerable  abundance  from  a  cut 
in  the  bark,  and  is  made  into  a  kind  of  wine. 

CupuLiFBRJS,  Rich.  (Part  of  the  amentacem 
of  Jussieu.)  Containing  trees  with  alternate, 
simple  leares,  furnished  with  caducous  stipules 
at  their  base.  The  flowers  are  always  unisexual, 
and  almost  always  moncecious.  The  male 
flowers  form  cylindrical,  scaly  catkins.  Each 
flower  presents  a  simple,  trilobate,  or  calycifonn 
scale,  on  the  upper  £m»  of  which  are  attached 
from  nx  to  a  greater  number  of  stamina,  without 
any  appearance  of  pistil.  The  female  flowers 
are  generally  axillar,  sometimes  solitary,  some- 
times grouped  into  eapitula  or  catkins.  In  all 
cases,  each  of  them  is  covered,  in  part  or  in 
whole,  by  a  scaly  cupula,  and  presents  an  inferior 
ovary,  baring  its  limb  not  very  prominent,  and 
forming  a  small  irregulariy  tooUied  rim.  From 
the  summit  of  the  ovary  rises  a  short  style, 
which  is  terminated  by  two  or  three  subulate  or 
flat  stigmas.  This  ovary  has  two,  three,  or  a 
greater  number  of  cells,  each  containing  one  or 
two  suspended  ovules.  The  fruit  is  always  an 
acorn,  generally  unilocular,  often  monospermous 
by  abortion,  always  accompanied  by  a  cupule, 
which  sometimes  covers  the  fruit  entii^y  like  a 
pericarp,  as  in  the  chestnut  and  beech.  The 
seed  is  composed  of  a  very  krgs  embryo,  desti- 
tute of  endosperm. 

This  family,  which  b  composed  of  genera  fre- 
quently placed  in  the  family  of  am^tacec,  com- 
prehends the  genera  quercus,  corylusy  earpimts^ 
coitanea^  and  fapw.  It  has  some  aflinity  to  the 
conifers  and  betulinesd;  but  the  former  are  suffi- 
ciently distinguished  by  their  general  aspect,  the 
structure  of  their  female  flowers,  and  the  endo- 
sperm of  their  embryo,  and  the  latter  by  their 
female  flowers  being  di!?posed  in  cones,  their 
simple  ovary,  &c.  The  other  ^Eunilies  which 
have  also  been  formed  of  the  amentaoe»,  such 
as  the  salicineao  and  myraceso,  are  more  particu- 
larly distinguished  from  the  cupuliferte  by  hav- 
ing the  ovary  free. 

The  species  consist  of  some  of  our  most  useful 
timber  trees;  and  the  properties  are  generally 
astringent,  stomachic,  and  tonic.  The  bark  of 
quercus  roburis  used  for  tanning  in  this  country, 
and  of  y.  tinetoria  in  America.  The  seeds  abound 
in  fixed  oil,  and  are  used  as  food.  Galls,  whfeh 
are  employed  in  making  ink,  are  excrescences 
of  a  species  of  oak.  CJork  is  the  bark  of  another 
species,  y.  tuber. 

CoNiFERiB,  J.  Rich.  This  useful  family  is 
composed  of  trees  of  the  pine  and  fir  kind. 
Their  leaves,  which  are  coriaceous  and  stiff;  are 


persistent  in  all  the  species,  excepting  the  larch 
and  gingo.  They  are  sometimes  linear,  snlm- 
late,  aggregated  in  bundles  of  from  two  to  fife, 
and  accompanied  at  the  base  by  a  small  scsriose 
sheath;  or  they  are  in  the  form  of  imbricated 
or  Linoeolate  scales.  The  flowers  are  always 
unisexual,  and  generally  disposed  in  cones  or 
catkins.  The  .male  flowers  consist  eseentiallj 
each  of  a  stamen,  sometimes  naked,  sometimes 
accompanied  by  a  scale  in  the  axilla,  or  on  the 
lower  sur&ce  of  which  it  is  placed.  Not  unfre- 
quently  several  stamina  are  united  together  by 
their  filaments,  and  their  anthers,  which  are  uni- 
locular, remain  distinct,  or  unite  together.  The 
inflorescence  of  the  female  flowers  is  very  varia- 
ble, although  they  gaierally  form  cones  oi  scdy 
catkins.  Thus  they  are  sometimes  solitaiy,  ter- 
minal or  axillar,  or  they  are  collected  in  a  fleshy 
or  dry  involucre.  Each  of  these  flowers  has  a 
monoeepalous  calyx,  adherent  to  the  ovary,  whidi 
is  in  part,  or  entirely  inferior.  Its  limb^  which 
is  sometimes  tubular,  is  entire,  or  has  two  diwi- 
cate  lobes,  glandular  at  their  inner  sur&ee,  and 
which  have  been  generally  considered  as  two 
stigmas.  The  ovary  is  one-celled,  and  containt 
a  single  ovule.  At  its  summit  it  commonly 
presents  a  small  cicatrix,  which  is  the  tme 
stigma.  Sometimes  the  female  flowers  are  erect 
in  the  axilla  of  the  scales,  or  in  the  invditere 
in  which  they  are  placed;  sometimes  they  are 
reversed  and  united  two  and  two,  by  one  of 
their  sides,  to  the  inner  surfisoe,  and  towards  the 
base  of  the  scales  which  form  the  cone.  Hie 
fruit  is  generally  a  scaly  cone  or  a  galbule  of 
which  the  scales  are  sometimes  fleshy,  unite  and 
represent  a  kind  of  berry,  as  in  the  jompers. 
Each  particular  fruit,  that  is,  each  fecundated 
pistil,  has  a  pericarp  which  is  frequently  cms- 
taoeous,  sometimes  furnished  with  a  manbitn- 
ous,  marginal  wing.  The  proper  tegument  of 
the  seed  is  adherent  to  the  pericarp,  and  coven 
a  kernel  composed  of  a  fleshy  endo^rm,  cod- 
talning  an  axile  and  cylindrical  embtyo,  of 
which  the  radicle  is  united  to  the  endoq>enn, 
and  its  cotyledonary  extremity  divided  into 
two,  three,  four,  and  even  as  many  as  ten  coty- 
ledons. 

The  elder  Richard,  in  his  splendid  work  on 
the  conifenc,  divides  l^e  fionily  into  three  orders 
thus: 

1 .  TaxinewC  :  female  flowers  distinct  from  esch 
other,  attached  to  a  scale,  or  in  a  cupula ;  fiuit 
simple,  as  podoearpw^  daciydiumy  ttums,  miis- 
buriay  pJ^lhdadus^  q)kedra. 

2.  CiTFRBSsiKSAE !  female  flowers  erect,  col- 
lected several  together  in  the  axilla  of  eetles 
which  are  not  numerous,  forming  a  galhiile» 
which  is  sometimes  fleshy,  Bajynipertts,  tkg^ 
eaUUriXy  cupreauiy  Umodium, 

3.  Abibtiksjs.  To  this  order  belong  all  the 
genera  in  which  the  female  flowers  are  reverted, 
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and  which  have  for  their  fruit  a  true  scaly  cone, 
as  pinmty  abUSy  cunninghamia^  araueariay  &c. 

The  oonifere  are  found  in  large  foresta,  in  the 
north  of  Europe,  and  America,  and  are  most 
important  as  timber  trees,  for  all  purposes. 
Some  ^ecies,  as  dammara  auttralis  and  pinus 
lawtierttanoy  are  said  to  attain  a  height  of  200 
feet  or  more.  Oil  of  turpentine,  resin,  and  pitch 
are  obtained  from  pimu  sylvestrisy  abies  pectin- 
aiOy  and  other  species.  Spruoe-beer  is  made  fix>m 
an  extract  of  the  branches  of  abies  canadensis. 
The  bark  of  the  larch  is  said  to  equal  that  of 
the  oak  for  tanning.  Junipenu  sabina  is  sti- 
mulant and  diuretic.  The  berries  of  juniperus 
communiSy  which  are  also  diuretic,  are  employed 
in  the  manufacture  of  gin.  The  berries  of  the 
yew  are  said  to  be  poisonous,  and  its  leaves  are 
dangerous  to  cattle. 

CTCADEiE,  Rich.  The  cycade«,  which  are 
composed  of  only  two  genera,  eycas  and  zamia, 
are  extra-European  plants,  having  the  habit  of 
palms.  Their  leaves,  which  are  collected  at  the 
top  of  the  stipe,  are  pinnate  and  rolled  up  in  the 
form  of  a  crosier  previous  to  their  development, 
as  in  the  ferns.  The  flowers  are  always  diced- 
ous.  The  male  flowers  form  catkins  or  cones, 
which  are  sometimes  very  large,  and  which  are 
composed  of  spathulate  scales,  covered  at  their 
lower  surface  by  very  numerous  stamina,  which 
must  be  considered  as  so  many  male  flowers. 
The  inflorescence  of  the  female  flowers  is  differ- 
ent in  the  two  genera  cycas  and  zamia.  In  the 
former,  a  long,  acute,  spathulate  spadix,  toothed 
on  the  edges,  bears  at  each  tooth  a  female  flower, 
immersed  in  a  small  cavity.  Zamia  has  its 
female  flowers  also  in  a  cone,  and  its  scales, 
which  are  thick  and  peltate,  bear  each  at  their 
lower  surface  two  reversed  female  flowers. 
These  flowers  are  composed  of  a  globular  calyx, 
perforated  by  a  very  small  aperture  at  its  sum- 
mit, and  applied  upon  the  ovary,  which  is  in 
part  adherent  at  its  base.  The  ovary  is  unilo- 
cular and  contains  a  single  ovule  ;  it  is  termina- 
ted at  its  summit  by  a  nipple-like  stigma.  The 
fruit  is  a  kind  of  nut  formed  by  the  calyx,  which 
sometimes  is  slightly  fleshy.  The  pericarp  b 
generally  thin,  crustaceous  and  indehiscent, 
and  adheres  to  the  proper  integument  of  the 
seed.  The  kernel  is  composed  of  a  fleshy  endo- 
sperm, containing  an  embryo  with  two  unequal 
cotyledons,  sometimes  adhering  together,  and 
with  the  radicle  united  to  the  endosperm. 

However  superficially  one  may  compare  the 
structure  of  the  male  flowers^  and  especially  of 
the  female  flowers,  of  the  cycadee  with  that  of 
tlie  conifers,  he  will  be  struck  with  the  very 
great  similarity  that  exists  between  the  two 
fiunilies,  and  cannot  fail  to  adopt  the  opinion  of 
the  eldec  Richard,  who  places  them  beside  each 
other.  In  fact,  in  both,  the  male  flowers  con- 
sist each  of  a  monospermous  perianth,  and  a 


semi-inferior  ovar}%  with  a  single  cell  and  a 
single  ovule.  The  fruit  and  the  seed  have  the 
same  oi-ganization.  It  is  true  that  the  habit  or 
general  aspect  is  entirely  different  in  the  two 
families,  the  cycades  resembling  the  palms,  and 
the  internal  structure  of  the  stem  being  that  of 
the  monocotyledons.  But  tliis  character  ought 
not  to  be  sacrificed  to  the  important  resemblan- 
ces which  exist  in  the  oiganization  of  the  flowei-s 
of  the  cycadec  and  conifene,  whereby  their 
true  place  is  evidently  beside  each  other. 

A  kind  of  sago  is  prepared  from  tiie  central 
parenchyma  of  cycas  eircinalis. 


CHAP.  LVI. 


FOSSIL  PLANTS. 


The  history  of  those  plants  found  imbedded  in 
the  earth's  strata,  and  which  formerly  flourished 
on  its  surface,  forms  an  interesting  link  in  the 
chain  of  vegetable  being.  Unfortunately,  from 
the  mode  in  which  the  remains  of  these  vegeta- 
ble productions  have  been  preserved,  it  in  most 
cases  happens  that  only  conjectures  can  be  formed 
regarding  their  peculiar  characters.  Most  com- 
monly, only  pieces  of  the  trunks  and  branches, 
or  fragments  of  the  bark,  or  the  leaves  and 
fruits,  or  pieces  of  the  stems  and  roots,  and  rarely 
or  never  the  delicate  inflorescence  being  pre- 
served for  our  inspection.  Yet,  from  these  frag- 
ments, it  is  wonderful  how  much  has  already 
been  ascertained  of  the  form,  and  even  minute 
structure  of  many  of  those  ornaments  of  a  for- 
mer state  of  things  on  the  earth's  surface. 

The  number  of  fossil  plants  as  yet  known  does 
not  much  exceed  five  hundred.  Like  the  cor- 
responding fossil  animals,  these  plants  generally 
are  found  to  belong  to  existing  classes  and  fami- 
lies of  plants,  yet  the  species  and  even  genera 
are  specifically  different ;  while  in  not  a  few 
cases,  totally  new  orders  and  genera  have  been 
discovered,  serving,  from  their  structure,  to  fill 
up  blanks  and  chasms  in  the  chain  of  existing 
vegetable  forms.  Of  this  description  are  the  Ze- 
pidodendronsy  StigmariiSy  Sigillaricey  and  others. 
Vegetable  remains,  like  animal,  begin  to  make 
their  appearance  in  the  lower  beds  of  the  secon- 
dary series  of  rocks,  and  as  these  rocks  have 
decidedly  been  accumulated  and  formed  in  the 
bed  of  the  ocean,  we  accordingly  find  that  marine 
frici  are  more  or  less  plentifully  scattered  among 
their  successive  layers ;  while  in  other  situations 
of  the  same  strata,  where  the  original  deposit 
has  been  formed  by  rivers  or  lakes,  land  plants 
are  accumulated  in  abundance.  One  great  and 
important  deposit  of  ancient  vegetation  has 
formed  the  various  coal-fields  found  in  different 
parts  of  the  world ;  and  it  is  important  to  remark. 
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that  in  whatever  latitude  or  region  of  the  globe 
8uch  coal  deposits  exist,  the  vegetables  entering 
into  their  composition  have,  so  far  as  investiga- 
tion into  the  subject  has  gone,  been  found  identical 
in  character.  Thus,  in  America,  New  Holland, 
India,  and  Europe,  the  genera,  and  for  the  most 
part  the  species  of  fossiliferous  plants  of  the.  car- 
bonaceous series,  have  been  found  the  same.  This 
circumstance,  so  different  from  what  occurs  with 
regard  to  the  existing  vegetation,  would  lead  to 
the  condusion,  that  in  certain  remote  periods  of 
the  earth's  history  a  more  uniform  distribution 
of  plants,  and  consequently  of  temperature, 
existed. 

As  the  study  of  fossil  botany  is  yet  almost  in 
its  infancy,  and  as  every  year  is  disclosing  new 
species,  it  may  be  expected  that  the- numerical 
amount  of  plants  of  the  ancient  strata  may  yet 
greatly  increase.  Yet  H  must  be  borne  in  mind, 
that  the  fragile  nature  of  innumerable  species, 
must  have  entirely  prevented  their  coming  down 
to  our  times  in  any  degree  of  preservation,  and 
thus,  that  we  are  not  hastily  to  conclude  that 
the  ancient  flora  was  less  numerous  than  the 
modem.  From  some  interesting  experiments  of 
Professor  Lindley,  it  would  appear  also,  that 
certain  kinds  of  plants  resist  decay  and  destruc- 
tion much  more  effectually  than  others.  This 
botanist,  having  immersed  in  a  tank  of  fresh 
water  upwards  of  170  different  species  of  plants, 
including  representations  of  all  those  which  are 
either  constantly  present  in  the  coal  measures, 
or  not  at  all  to  be  found  there,  ascertained,  after 
an  interval  of  two  years : 

Ist.  That  during  this  period  the  leaves  and 
bark  of  most  dicotyledonous  plants  are  wholly 
decomposed,  and  that  of  those  which  do  resist 
decomposition,  the  greater  part  are  ecnifyrtB  and 

2d.  That  monocotyledons  are  more  capable  of 
resisting  the  action  of  water,  particularly  palms 
and  scitamineous  plants,  but  that  grasses  and 
reeds  perish. 

3d.  That  fungi,  mosses,  and  all  the  lowest 
forms  of  vegetation,  disappear. 

4th.  That  ferns  have  a  great  power  of  resist- 
ing water,  if  gathered  in  a  green  state,  all  those 
submitted  to  experiment  retaining  Uieir  form 
distinctly,  while  their  fructification  was  com- 
pletely obliterated. 

These  results  must  materially  influence  all 
Bpeculations  regarding  the  probable  distribution 
of  the  extinct  flora,  and  accordingly  in  enumer- 
ating those  plants  which  are  found  chiefly  to 
chai'acterise  the  successive  geological  formations, 
it  must  be  borne  in  mind  that  we  find  those 
only  which  have  from  their  nature  resisted  the 
destructive  agencies  in  the  respective  strata, 
while  many  others,  their  cotemporaries,  must  be 
presumed  to  be  entirely  lost  to  us.  From  our 
present  knowledge,  it  would  appear,  that  in  the 


lowermost  fossiliferous  strata,  marine  fad  are 
most  common.  That  in  the  next  formation, 
ferns,  equisetace©,  oonifene,  and  plants  inter- 
mediate between  them  and  the  lycopodiacew 
prevail,  and  that  in  the  succeeding  strata,  ferns, 
cycadete,  and  conifene,  with  a  few  liliaoec,  are 
common ;  while  in  the  tertiary  beds,  species  of 
dicotyledonous  plants,  bearing  a  dose  relation  to 
existing  spedes,  make  thdr  appearance. 

Of  the  trees  which  pervade  all  the  foaeiliierons 
strata,  the  conifene  and  palm  tribes  are  by  fiir 
the  most  common. 

The  following  table  exhibits  a  daasiiittd  view 
of  the  present  state  of  fossil  botany.* 

DICOTYLEDONOUS  PLANTS. 


IfATUlUL  PAMILT. — HTMFH^UntJt. 

Genus  1.  Nymphea.  One  ipedes  in  the  upper  freA 
water  formation. 

LAUBIKKE. 

Oenus  2.  Chmamomtim.  One  species  in  the  tertiaiy 
fresh  water  fonnation  of  Aix. 

LBOUMINOaS. 

Getiua2,a,PiaMolit€$.  Leayca  oompoond,  raieqaally 
pinnate,  leaflets  entire,  disarticolatiQg,  with 
nearly  equal  reticulated  veins. 

One  species  hi  the  tertiaiy  fresh  water 
formation  of  Alx. 

VLMACE^ 

UlmMs,    One  species  in  tertiary  focmatioos. 

CAPUUFER& 

Carpmut,    One  species  in  ligdte  of  tertiary 

beds. 

Qulatiea.     One  species  fai  tertiary  ibvnia- 

tions. 

BEtJJLlKEM. 

Befyda.    One  spedes  in  the  Ognite  of  to- 
tiary  beds. 

SAUailEJS. 

SaJix,    One  species  in  tertiary  formation. 

Poptdui,    One  or  two  specam  in  tertiary  fbr- 
mation. 

MTRICE^. 

Genus   9.  CompUmia.     One  ^)cdes  in  the  lignite  of 
tertiary  formations,  and  probably  one  in  the 
lower  fresh  water  formations. 
juglandbjs. 

Genus  1 0.  Jmglani.  Three  species  in  the  tertiary  strata, 
one  in  upper  bed  of  new  red  sandstone. 

BUPHOBBIACBIS. 

Genus  11.  St^ffmaria,  (  FarWorw  of  Stetnberg,  JWbsrf- 
hria  of  Ad.  Brogniart,  FkxMHiM^  Artis.) 
Stem  originaUy  succulent,  marked  exter- 
nally by  roundish  tnberdes,  surrounded  by 
a  hollow,  and  arranged  in  a  direction  more 
or  less  spiral,  having  Internally  a  distinct 
woody  axis,  wliich  communicates  with  the 
tnberdes  by  woody  processes.  Leaves  sxis- 
ing  from  the  tnberdes  sueeulent,  entire,  snd 
veinless,  except  in  the  centre,  where  there 
is  some  trace  of  a  midrib. 

Five  or  six  species  in  the  coal  foimttioQt 
and  one  in  the  oolitic  formation. 

*  Lindley  and  Huttoa,  Brsofiiiart,  Ifco* 


Genus 

3. 

Gknus 

4. 

Genus 

5. 

Genus 

6. 

Genus 

7. 

Gknus 

8. 
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ACBRlItBLS. 

OcQos  12.  Acer.    One  or  two  epeoies  in  the  tertiary 


beds. 


CONIFER£. 


Tke  wood  only  known, 
€ieaaa  13.  Pimte$,     Axis  composed  of  pith  wood  in 
conoentrio  circles,  bark  and  medullary  rays, 
bat  with  no  vessels,  walls  of  the  woody  fibre 
reticulated. 
Three  species  in  ooal  formation. 
Genus  14.  Anmoaria,    Axis  composed  of  pith  wood  in 
ooDoentrio  circles,  bark  and  medullary  rays. 
One  or  two  species  in  coal  measures;  one 
in  lias. 
Fntii  or  branekei,  and  Uaves,  only  Jmown, 
Qenns  15.  Pinm,    Leaves  growing  two,  three,  or  five 
in  the  same  sheath;  cones  composed  of  im- 
bricated scales,  which  are  enlarged  at  their 
apex  into  a  rhomboidal  disk. 
Nine  species  in  the  tertiary  strata. 
(ienus  16.  Abia.   Leaves  solitary,  inserted  in  eight  rows 
in  a  doable  spine,  often  uneqiuil  in  length 
and  distichous;  cones  composed  of  scales* 
without  a  rhomboidal  disk. 
One  species. 
Qenus  17.  TaaeUei,     Leaves  solitary,  supported  on  a 
short  petiole,  articulated  and  inserted  in  a 
single  spine,  not  very  dense,  distichous. 
Five  species  in  tertiary  beds. 
One  species  hi  oolitic  formation. 
Genus  18.  Podoearput,     Leaves  solitary,  much  larger 
than  in  the  last  genus,  sharp,  pointed,  flat, 
with  a  disUnct  midrib. 

One  species  in  the  tertiary  formation  of 
Aix. 
Genus  19.  VoUixa,    Branches  pinnated,  leaves  inserted 
all  round  the  branches,  sessile,  slightly  de- 
current  or  dilated  at  the  base,  and  almost 
conical,  often  distichous.      fVuit  forming 
spikes  or  loose  cones  composed  of  distant 
imbricated  scales,  which  are  more  or  less 
deeply  three-lobed. 
Four  species  in  the  new  red  sandstone. 
Genus  20.  JwmperUn,    Branches  arranged  hrregnhurly, 
leaves  short,  obtuse,  inserted  by  a  broad  base, 
opposite,  decussate,  and  arranged  in  four 
rows. 
Three  species  in  the  tertiary  beds. 
Genus  21.  CwprtmtM,    Branches  arranged  irregularly; 
leaves  inserted  spirally  in  six  or  seven  rows, 
sessile,  enlarged  at  their  base;  fhiit  consist- 
ing of  peltate  scales,  marked  with  a  conical 
protuberance  in  the  centre. 
One  species  in  the  new  red  sandstone. 
Genus  22.  Thuja,  Branches  alternate,  rqi;ularly  arranged 
upon  the  same  plane;  leaves  opposite,  decus- 
sate In  four  rows;  fhiit  composed  of  a  small 
number  of  imbricated  scales,  termhiated  by 
a  disk,  which  has  near  its  upper  end  a  more 
or  less  acute  and  sometimes  recurved  pomt. 
Three  or  four  species  in  the  tertiary  for- 
mations. 
Genus  23.  Thxyie$,     Ifoanches  as  hi  thi:^^;  fruit  un- 
known. 
Several  species  in  oolite. 
D<mUfyl  Con^era, 
Genus  24.  BraehypkyUum,  Branches  pinnated,  disposed 
on  the  same  plane  without  regularity;  leaves 
very  short,  conical,  almost  like  tubercles, 
arranged  spirally. 
One  species  hi  the  lower  oolite. 


Genus  25.  Sphenophyttum.    Branches  deeply  furrowed ; 
leaves  verticillate,  wedge-shaped  with  dicho- 
tomous  veins. 
Eight  species  in  the  coal  formation. 

CYCADE^* 

Leaves  only  known. 

QenuB  26.  Cyoadiles.    Leaves  pinnated,  leaflets  linear, 
enthre,  adhering  by  their  whole  base,  having 
a  single  thick  midrib,  no  secondary  veins. 
One  species  in  the  grey  chalk. 
Genus  27.  Zamia,    Leaves  pinnated,  leaflets  enture  or 
toothed  at  the  extremity,  pomted,  some- 
times enlarged,  and  encircled  as  it  were  at 
their  base,  attached  only  by  the  midrib, 
which  is  often  thickened;  veins  flne,  equal, 
all  parallel,  or  scarcely  diverging. 
Fifteen  species  in  the  lias  and  oolite. 
Genus  28.  Pterop&ytfttm.    Leaves  pinnated;  leaflets  al- 
most equally  broad  each  way,  inserted  by 
*  the  whole  of  their  base,  truncated  at  the 

summit;  veins  fine,  equid,  simple,  but  little 
marked,  all  parallel. 

Three  species  in  the  variegated  marie  of 
the  lias;  three  species  in  the  sandstone  of 
the  lias;  one  species  in  the  quader  sandstein; 
one  species  in  the  lower  oolitic  beds. 
Genus  29.  NUmmia,    Leaves  pinnated;  leaflets  approxi- 
mated, obk>ng,more  or  less  dongated,rounded 
at  the  summit,  adhering  to  the  rachisby  the 
whole  of  their  base, with  parallel  veins,  some 
of  which  are  much  more  strongly  marked 
than  others. 
Two  species  in  the  sandstone  of  the  lias. 
Stems  only  known. 
Genus  30.  Cyeadesdea,     BuoUand  (Mantellia,  Brong.) 
Stem   roundish  or  oblong,  covered   with 
densely  imbricated  scales,  which  are  scored 
at  their  apex. 
Two  species  in  the  Portland  stone. 

DI00TTLEDONOU8  PLANTS  OF  DOUBTFUL  AFFINITY. 

Genus  31.  Pkyllotheea,    Stem  simple,  straight,  articu- 
lated, surrounded  at  equal   distances   by 
sheaths,  having  long  linear  leaves,  which  have 
no  distinct  midrib. 
One  species  in  the  ooal  formation. 
Genus  32.  Anmdaria.    iHonua,  Sternberg.)    Stem  slen- 
der, articulated,  with   opposite   branches 
springing  from  above  its  leaves;  leaves  ver- 
ticillate, flat,  usually  obtuse,  with  a  single 
midrib  united  at  the  base,  of  unequal  length. 
Six  or  seven  species  in  the  coal  formation. 
QennB  33.  Asteropkyllites,     (Bomia  and  Bruckmannia, 
Sternberg.)     Stem    scarcely   tumid  at  the 
articulations,  branched;  leaves  verticUlate, 
linear,  acute,  with  a  single  midrib,  quite  dis- 
tinct at  the  base;  fruit,  a  one-seeded  ovate, 
compressed,  nucule,  bordered   by  a  mem- 
branous whig,  and  emarginate  at  the  apex. 

Twelve  species  in  the  ooal  formation;  one 
species  in  the  transition  beds. 
This  is  probably  an  extremely  heterogeneous  assem- 
blage, comprehendmg  nearly  all  fossils,  with  narrow 
vehiless  verticillate  leaves  that  are  not  united  in  a  cup 
at  their  base. 

Genus  34.  Be^ra,    Stem  branched,  jofaited,  tumid  at 
the  articulations,  deeply  and  widely  l^irrow- 
ed;  leaves  verticilUte,  very  narrow,  acute, 
ribless. 
One  species  in  the  ooal  formation. 
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UULANTkCBM. 

Geua»  35.  Camnop^^UHm.  Leftvet  simple,  entire,  tra- 
versed by  a  very  strong  midrib ;  veins  oblique, 
simple,  parallel,  all  of  equal  size. 

One  speoies  in  a  bed  of  coal  supposed  of 
more  recent  origin  than  the  old  coal  forma- 
tion. 

A8PB0DEI4LB. 

StBMt  onijf  btofcn. 
Genus  36.  BuekhmUa,     Stem  covered  by  reticulated 
fibres,  giving  rise  to  imbricated  leaves  which 
are  not  amplexicaul,  and  the  petioles  of 
which  are  distinct  to  thehr  base. 

One  species  in  Stonesfidd  slate.  Dr  Buck- 
land  suggests  the  possibility  of  this  bdng 
the  omentum  of  a  cycadeous  plant. 
Genus  37.  CHatkrana,    Stem  composed  of  an  axis,  the 
surfiftee  of  which  is  covered  by  reticulated 
fibres,  and  of  a  bark  formed  by  the  complete 
union  of  the  bases  of  petioles,  whose  inser- 
tion is  rhomboidal. 
One  species  in  the  green  sand. 
Leaoa  onljf  kmown, 
Geiius38.  Contfonaritet,  Leaves  verticillate,  linear, with 
parallel  slightly  marked  veins;  stem  straight 
or  curved. 
Two  species  In  the  vari^;ated  sandstone. 
Flowen  omljf  inoum. 
Genus  39.  J  nthoOthes.    One  species  in  the  tertiary  bediM 

SMIXJLCEJB. 

Genus  40.  Smilacittt,  Leaves  heart-shaped  or  hastate, 
with  a  well  defined  midrib,  and  two  or  three 
secondary  ribs  on  each  side,  parallel  to  the 
edge  of  the  leaf;  veins  reticulated. 

One  species  in  the  lower  fresh  water  for- 
mation. 

PALMJB. 
S^emt  only  kmoum. 
Genus  41.  PalmaeUet.     Stems  cylindrical,  shnple,  co- 
vered by  the  bases  of  petiolated  leaves, 
petioles  dilated  and  amplexicanl. 

One  species  hi  the  lower  beds  of  the  Lon- 
don clay  formation. 

Leatet  otdjf  htoum. 
Genus  42.  Flabfllaria,    Leaves  petiolated,  flabelliform, 
divided  into  linear  lobes,  plaited  at  their  base. 
One  speoies  in  the  plastic  clay  formation. 
One  in  the  lower  fresh  water  formation. 
One  in  the  London  clay. 
One  in  the  coal  formation. 
Genus  43.  PhcmkUe$.      Leaves  petiokted,  pinnated; 
leaflets  linear,  united  by  pairs  at  the  base, 
thehr  veins  fine,  and  little  marked. 
One  species  in  the  tertiary  formations. 
Genus  44.  Naggeratkia.    Leaves  petiolated,  puinated; 
leaflets  obovate,  nearly  cuneiform,  applied 
against  the  edges  of  the  petiole,  toothed 
towards  thehr  apex  with  fine  diverging  veins. 
Two  speoies  in  the  coal  measures. 
Genus  45.  ZeugophyUiie$.    Leaves  petiolated,  pinnated; 
leaflets  opposite,  oblong,  or  oval,  entire,  with 
a  few  strongly  marked  ribs,  confluent  at  the 
base  and  summit,  all  of  equal  thickness. 
One  speoies  Ui  the  coal  formation. 
Fntit  omly  known, 
Gcnns  4$.  Coco$,    Fhiit  ovate,  slightly  three-cornered, 
marked  with  three  orifices  near  the  base. 
Three  species  in  the  tertiary  formation,      j 


7LUVULIS. 

Genus  47.  ZotUriia,  Leaves  oblong  or  linear,  marked 
with  a  small  number  of  equal  veins,  wiiieh 
are  at  a  marked  distance  ttom  each  other, 
and  are  not  connected  by  traasvene  veins. 

Four  species  in  the  lower  greensand  for- 
mation. 

One  in  the  lias. 

Two  species  in  the  upper  fnA  water  for- 
mation. 
Genus  48.  Oaadantet,  (AmphytoHes,  Dam.)  Stem 
branched,  bearing  semi-axmular,  or  nearly 
annular  scars  of  leaves,  ahemate  in  two  oppo- 
site rows,  marked  with  little  equal  dots. 

One  species  in  the  London  elay. 

MONOOOTYLEDONOUS  PLANTS  OF  DOUBTFUL 
AFFINITY. 

Stem»  cmUf  kmncn. 
Genus  49.  Endogemin,     This   comprehends  all  fo8>^i) 
endogenous  stems  that  do  not  belong  to  any 
of  the  genera  characterised  separatdy.    It 
is  a  mere  provisional  assemblage  of  objects 
to  be  further  investigated. 
Several  species  from  the  tertiary  strata. 
Genus  50.  Culmiies.      Stems  articulated  with  two  or 
more  scars  at  the  joints. 
Three  species  in  the  tertiary  bed& 
Genus  51.  SUrmbergia,    (Golumnaria,  SKmiftsfy.)    Stem 
taper,  slender,  naked,  eyhndrical,  terminat- 
ing in  a  oone  marked  by  transverse  furrows, 
but  with  no  artlcnlatioiis;  sli^  remains  of 
a  fleshy  cortical  integoment. 
Three  species  in  the  coal  formation. 
Leaoa  omfyhmtwrn. 
QenuM  52.  PoaeUei,    All  monoootyledonoas  leaves,  the 
veins  of  which  are  parallel,  simple,  of  equal 
thickness,  and  not  oomieeted  by  transversa 
bars. 
Several  speoies  in  the  coal  formation. 
Genus  53.  PhyUUm,      (ByUnH^hyUitcs,  Bros^)     AO 
monocotyledonous  leaves,  the  veins  of  which 
are  confluent  at  the  base  and  apex,  and  con- 
nected by  transverse  lairs  or  secondary  vema. 
One  species  in  the  lower  fresh  water  for^ 
mation. 

PnUii  omiy  kmowm. 
Genus  54.  ly^onooarpum.  Two  speoies  in  coal  forma- 
tion. 
Gennn  B5.  J  momoearpum.  One  spedes  ha  tertiary  beds. 
Genus  56.  Afum)earjmm,  Two  species  in  ooal  formation. 
Genus  57.  Pcmdanooarprnm,  One  qtecies  in  the  tertiary 
strata. 

FLOWERING  PLANTS  OF  UNCERTAIN 
CLASSES. 

Gtoius  58.  MthopkyUMM,  Stem  shnple;  leaves  alter- 
nate, linear,  riblees,  not  sheathing,  having 
at  the  base  two  sinaUer  linear  leaflets,  or, 
perhaps,  stipules ;  inflorescence  spiked ;  spikes 
ovate;  flowers  numerous,  with  a  subcylin- 
drical  tube  or  inferior  ovarium,  and  a  bilabi- 
ate perianthium,  with  subulate  segments. 

One  species  in  the  new  red  sandstone.  M. 
BrongnUrt  refers  this  to  the  monocotyle- 
dons. 

Gknus  59.  Eohmottaekyt,  liifloresceDce  an  oblong  spike, 
beset  on  all  sides  with  sessile,  coQUgaoaa, 
subcorneal  flowers  or  fruits. 
One  species  in  the  new  red  sandstone. 

Genus  60.  PaUMOcyria,  Inflorescence,  a  terminal  ftisifonn 
spike,  with  appressed  closely  imbricated 
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Itt  eztemal  portion,  when  it  is  not 
oofered  by  tealet,  rliomboidal,  concave  in 
the  middle. 
One  species  hi  the  new  red  sandstone. 

CRYPTOQAMIO  PLANTS. 

BQUISBTACE^ 

Oenus  61.  Equisetum,     Stems  articuUted,  sorroonded 
by  oyUndrieal  sheaths,  which  are  regularly 
tooth-letted,  and  pressed  close  to  the  stem. 
One  species  in  the  London  day. 
One  in  the  variegated  marls  of  the  lias. 
One  in  the  lower  oolite  and  lias. 
Two  in  the  coal  formation. 
G(aias6'Z  CkJamitei.      Stems  jomted   regularly   and 
closely  furrowed,  hollow,  divided  internally 
at  the  articulations  by  a  transverse  dia- 
phragm, covered  with  a  thick  cortical  inte- 
gument; leaves  vertioiUate,  very   narrow, 
nometoas,  and  simple. 
Two  species  in  the  transition  beds. 
Several  species  in  the  coal  formation. 
Two  species  in  the  new  red  sandstone. 
Two  in  the  new  red  sandstone  and  ooal 
formation. 
Genus  63.  Pad^/pteris.    Leaves  pfamated  or  bipinnated ; 
leaflets  entire,  coriaceous,  ribless,  or  one 
ribbed,  contracted  at  the  base,  but  not  adhe- 
rent to  the  midrib. 
Two  species  ]n  the  inferior  oolite. 
Genaa  64.  Spkatopteru.     Leaves  bi-tripinnatifid;  leaf- 
lets contracted  at  the  base,  not  adherent  to 
the  raolds,  lobed,  the  lower  lobes  largest, 
diverghng,  somewhat  palmate;  veins  bipin* 
nate,  radiating  as  it  were  from  the  base. 
One  species  ho  the  sand  below  the  chalk. 
Two  species  in  the  new  red  ssndstone. 
Five  species  in  the  oolite. 
Twenty-eight  species  in  the  coal  forma- 
tion. 
Genua  65.  Cyicpttru.     Leaves  simple,  entire,  some- 
what orbicular;  veins  numerous,  radiathig 
from  the  base,  didiotomons,  equal,  midrib 
wanting. 
Four  species  in  the  coal  formation. 
One  species  hi  the  transition  rocks. 
One  in  the  oolite. 
Genus  66.  Glonopteri$.     Leaves  rimple,  entire,  some- 
what lanceolate,  narrowing  gradually  to  the 
base,  with  a  thick  vanishing  midrib;  vehis 
oblique,  curved,  equal,  frequently  dichoto- 
mous,  or  sometimes  anastomosing  and  reti- 
culated at  the  base. 
Two  species  ho  the  ooal  formation. 
One  in  the  odite. 
One  in  the  lias. 
Genus  67.    Nemtvptem.     Leaves  bipinnate  or  rarely 
pinnate;  leaflets  usually  somewhat  cordate 
at  the  base,  neither  adhering  to  each  other, 
nor  to  the  raohis  by  the  whole  base,  only 
by  the  ndddle  portion  of  it;  midrib  vanish- 
ing at  the  apex;  veins  oblique,  curved,  very 
fine,  (Uohotomons;  /rud^ieaHom^  sori-lanoeo- 
late,  even,  covered  with  an  indusium,  arising 
from  the  veius  of  the  apex  of  the  leaflets,  and 
often  placed  in  the  bi^rcations. 
Twenty-four  spedes  in  the  coal  formation. 
Three  in  the  new  red  ssndstone. 
One  in  the  anthradte  of  Savoy. 
One  in  the  Muschd  kalk. 
Qenns68.  Odontopierit.      Leaves   bipinnated;    leaflet 
membranous,  very  thin,  adhering  by  all  their 


base  to  the  rachis,  with  almost  no  midrib; 
vehis  equal,  simple,  or  forked,  very  flne,  most 
of  them  springing  from  the  rachis. 
Five  q>ecies  in  the  coal  formation. 
Gtenus  69.  Anomopiem,    Leaves  pinnated;  leaflets  li- 
near, elltire,  somewhat  plaited  transversely 
at  the  veins,  having  a  midrib;  veins  simple, 
perpendicular,  carred;  Jrucl\ficaium  arising 
from  the  veins  uncertain  as  to  form,  perhaps, 
dot-like,  and  inserted  in  the  middle  of  the 
veins,  or  perhaps,  linear,  attached  to  the 
whole  of  a  vein,  naked,  as  in  menisciaf  or 
covered  by  an  hidusium,  opening  inwardly. 
One  spedes  in  the  new  red  sandstone. 
Genus  70.  Tamopteris.    Leaves  simple,  entire,  with  a 
stiff  thick  midrib;  veins  perpendicular,  sim- 
ple or  forked  at  the  hmte;  JrucHficaiion  dot- 
like. 
Three  spedes  in  the  lias  and  oolite. 
Cknus  71.  Peoopteris.    Leaf  once,  twice,  or  thrice  pin- 
nate; leaflets  adhering  by  their  base  to  the 
raohis,  or  occasionally  distinct;  midrib  run- 
ning quite  tlirough  the  leaflet;  vems  almost 
perpendicular  to  the  midrib,  aimple,  or  once 
or  twice  diohotonKMis. 
Sixty  species  in  the  ooal  formation. 
Ten  in  the  oolite. 
Two  in  the  lias. 

One  in  the  beds  above  the  chalk. 
Genus  72.  Lonekopttris,     Leaf  many  thnes  phmatiiid; 
leaflets  more  or  less  connate  at  the  base, 
having  a  midrib;  veins  reticulated. 
Two  species  in  the  coal  formation. 
One  in  the  greensand. 
Genus  73.  Oathroptem,    Leaf  deeply  pinnatifld;  leaf- 
lets havmg  a  very  strong  complete  midrib; 
veins  nnmerous  and  simple,  parallel,  almost 
perpendicular  to  the  midrib,  united  by  trans- 
verse veins,  which  form  a  net  work  of  square 
meshes  upon  the  leaf. 
One  spedes  hi  the  lias. 
Genus  74.  SeUzopUrii.      Leaf  linear   plane,  without 
midrib,  flnely  striated,  almost  flabelliform, 
dividing  into  several  lobes  which  are  linear 
and  dichotomous,  or  rather  irregularly  pin- 
nated and  erect;  lobes  dilated,  snd  rounded 
towards  the  extremity. 
One  spedes  in  the  ooal  formation. 
Genus  75.  FeUcUes,    This  comprehends  all  that  are  not 
referable  to  the  preceding  genera. 
One  species  in  the  new  red  sandstone. 
Two  spedes  in  the  variegated  marl  of  the 
lias. 
Genus  76.  CcaUopUris.    Stem  cylindrical,  closely  mark- 
ed by  large,  oblong,  convex,  uneven  scars, 
wider  than  the  tortuous  depressed  spaces 
that  separate  them. 
Two  spedes  hi  the  ooal  formation. 
One  in  the  new  red  sandstone. 
Genus  77.  Otopteris,    Leaf  pfamated;  leaflets  originat- 
ing obliqudy  from  the  ride  of  the  leaf  stalk, 
aurided,  attached  by  about  half  thdr  base, 
destitute  of  all  trace  of  midrib;   veins  of 
equal  rize,  very  dosely  arranged,  diverging 
from  their  point  of  origin,  and   dWiding 
dichotomoudy  at  a  very  acute  angle. 

Three  or  four  spedes  from  lias,  oolite,  and 
new  red  sandstone. 

LYOOPODIACEiE. 

G(cnu8  78.  Lyoopodiiet.    Branches  pinnated;  leaves  in- 
serted all  round  the  stem  in  two  oppodte 
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rowt,  not  leaTing  dear  and  well  defined 


Ten  ipeoiet  in  the  oo«l  formation. 

One  in  tlie  infsior  oolite. 

One  in  the  lias  tandttone. 

One  in  the  marl  below  the  ohalk. 
Genus  79.  .Stfa^tntfeg.  Stems  dichotoDHHis,  not  present- 
ing regular  elevations  at  the  base  of  the 
leaves,  even  near  the  lower  end  of  the  steins ; 
leaves  often  persistent,  enlarged  at  their 
base. 

Two  species  in  the  coal  formation. 
Genus  80.  Lepidodendnm.  Stems  diohotomous,  covered 
near  their  extremities  by  simple  linear  or 
lanceolate  leaves,  inserted  upon  rhomboid 
areolae,  lower  part  of  the  steins  leafless,  are- 
olae longer  than  broad,  marlied  near  their 
upper  part  by  a  minute  scar,  which  is 
broader  than  long,  and  lias  three  angles,  of 
which  the  two  lateral  are  acute,  the  lower 
obtuse,  the  latter  sometimes  wanting. 

Several  species  in  the  coal  formation. 
Genua  81.  Uiodmdrm.  Stem  covered  withrfaomboidal 
areolsB,  which  are  broader  than  long,  scars 
large,  few,  placed  over  above  the  other,  cir- 
cular, composed  of  broad  cuneate  scales, 
radiating  from  a  common  centre,  and  indi- 
cating the  former  presence  of  organs  that 
were,  perhaps,  analogous  to  the  cones  of 
coniferee. 

Two  spedee  in  the  coal  measures,  with, 
perhaps,  another  genus  BotlirodendroQ. 
Genus  82.  Lepidoph^um,  Stem  unknown;  leaves  ses- 
sile, simple,  entire,  lanceolate  or  linear,  tra- 
versed by  a  single  midrib,  or  by  three  paral- 
lel ribs;  no  veins. 

Five  spedes  in  the  coal  formation. 
Genus  83.  L^ndostrobut.  Ck>ne8  ovate  or  cylindrical, 
composed  of  imbricated  scales,  inserted  by 
a  narrow  base,  around  a  cylindrical  woody 
axis,  their  points  sometimes  dilated  and 
recurved  in  the  form  of  rhomboidal  disks; 
seed  solitary,  oblong,  not  winged,  nearly  as 
long  as  the  scales. 

Five  species  in  the  coal  formation. 
Genus  84.  Oardioearpom,    FVuit  compressed,  lenticular, 
heart-shaped  or  kidney-shaped,  terminated 
by  a  sharpish  pohit. 

Five  spedes  in  ooal  formation. 
MDsa. 
Genus  85.  Mu8cUe$.     Stem  simple  or  branched,  fili- 
form with  membranous  leaves,  having  scarce- 
ly any  midrib,  and  being  sessile  or  amplexi- 
caul,  imbricated  or  somewhat  spreading. 

Two  species  in  beds  above  the  chalk. 

CHiJUCE^. 

Genus  86.  Ciara,  (Gyrogenites,  Lantk.)  Fhiit  oval  or 
spheroidal,  oonsbting  of  five  valves  twisted 
spirally,  a  small  openhig  at  each  extremity; 
stems  friable,  Jomted,  composed  of  straight 
tubes  arranged  m  a  cylinder. 
Five  sjiedes  in  beds  above  the  chalk. 

ALQJL 

Genus  87.  Confermtet.    Filaments  sunple  or  branched, 
divided  by  internal  partitions. 
Two  spedes  in  the  ohalk  marl. 

Genus  88.  Puoaides,  Frond  continuous,  never  articu- 
lated, usually  not  synunetrical  or  subcylin- 
drical,  simple  or  oftener  branched,  naked,  or 
more  commonly  leafly,  or  membranous,  en- 
tiro,  or  more  or  less  lobed,  with  no  ribs,  or 


imperfectly  maiited  coea,  which  bianoh  in  sa 
irregular  manner,  and  never  amntninnsc. 

Four  spedes  in  the  tranwtiosi  rocks. 

Seven  in  the  bitamenooB  strata. 

Three  in  the  oolite. 

Eleven  in  the  chalk. 

Eleven  ho  the  London  clay. 

PLANTS,  THE  AFFINITY  OF  WHICH  IS 
ALTOGETHER  UNCERTAIN. 
Genus  89.  StgOlaria.      (Rhytidolepls,  alveolsria,  frvn- 
laria,ealenaria,&c,^iteni6er^.)    Stem  coni- 
cal,  de^ly  fiorrowed,   not  jointed,  sesit 
placed  between  the  fturows  In  roirs,  not 
arranged   in   a    distinctly   spiral   manner, 
smooth,  much  narrower  than  the  intcnrab 
tliat  separate  them, 
About  forty  spedes  in  the  ooal  focmatioa. 
(3enn8  90.  VoUtmatmia.      Stem   striated,  articolated; 
leaves    collected    in    approximated    dense 
whorls. 
Three  spedes  In  coal. 
These  are  possibly  the  leaves  of  calamites. 
Genus  91.  CarpoUthes,    Under  this  name  are  arranged 
all  the  fossil  fruits  to  which  no  other  place 
is  assigned. 

Fossil  plakts  formino  goal.    There  can  be 
no  doubt  but  that  the  valuable  and  impoitaDl 
mineral,  coal,  has  owed  its  origin  to  vegetable 
bodies.      On  examining  a   scam  of  coal,  the 
upper  layer  of  shale   which   forms  the  roof 
will   be   found    to    contain    innumerable   im- 
pressions of  vegetable  stems  and  leaves,  most 
beautifully  and  fdthfiilly  preserved.  Sometunes 
laige  portions  of  the  trunks  of  trees  are  found 
traversing  the  centres  of  the  coal  seam;  but  in 
general,  the  central  mass  has  been  so  compressed, 
and  has  undergone  such  a  chemical  change,  as  to 
obliterate  almost  all  marks  of  its  vegetable  ori- 
gin, and  a  mass  of  semi-crystallized  bituminous 
matter  alone  remains.    Yet,  even  in  this  bitu- 
minous mass,  traces  are  occasionally  to  be  found 
of  oiganized  structure.     In  thin  slices  of  the 
three  varieties  of  Newcastle  coal,  Mr  Hutton 
thus  describes  the  appearances  of  oiganixation. 
**  Each  of  these  three  kinds  of  coal,  besides  i}\e 
fine  distinct  reticulation  of  the  original  vegeta- 
ble texture,  exhibits  other  cells,  which  are  filled 
with  a  light  wine-ydlow  coloured  matter,  appa- 
rently of  a  bituminous  nature,  and  which  is  so 
volatile,  as  to  be  entirely  expelled  by  heat  before 
any  change  is  effected  in  the  other  constituents 
of  the  poal.     The  number  and  appearance  of 
these   cells   vary    with    each  variety  of  coal. 
In  caking  coal,  the  cells  are  comparativdy  few, 
and  are  highly  elongated.    In  the  fine^  por- 
tions of  this  coal,  where  the  crystalline  struc- 
ture, as  indicated  by  the   rhomboidal  fimn  of 
its    fragments,   b   most    devdoped,   the  cells 
are   completely    obliterated.       The  slate  coal 
contains  two  kinds  of  cells,  both  of  which  are 
filled  with  yellow  bituminous  matter.    One  kind 
is  that  already  noticed  in  caking  coal,  whUe 
the    other  kind  constitute  groups  of  smaller 
cells  of  an  elongated  circular  figure.    In  those 
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rarieties  which  go  under  the  name  of  cannel, 
parrot,  and  splint  coal,  the  crystalline  stmcture, 
so  conspicnoas  in  fine  caking  coal,  is  wholly 
wanting.  The  first  kind  of  cells  are  rarely  seen, 
and  the  whole  surface  displays  an  almost  uni- 
form series  of  the  second  class  of  cells,  filled 
with  hituminous  matter,  and  separated  from 
each  other  by  their  fibrous  divisions;  and  it  seems 
probable,  that  these  cells  are  derived  firom  the 
reticular  texture  of  the  parent  plant,  rounded 
and  confined  by  the  enormous  pressure  to  which 
the  vegetable  matter  has  been  subject."  In  the 
more  perfectly  preserved  specimens  of  fossil  coal 
called  jet,  the  ligneous  structure  is  very  apparent; 
so  much  so,  as  to  indicate  the  kind  of  plant  to 
which  the  coal  owed  its  formation.  The  great 
extent  and  thickness  of  the  coal  fields  in  various 
parts  of  the  world,  show  the  vast  quantities  of 
vegetable  matter  which  must  have  gone  to  the 
formation  of  them.  Nearly  one  half  of  the  sur- 
face of  the  west  and  north  west  part  of  Eng- 
land is  composed  of  coal  strata ;  and  the  coal 
fields  of  Newcastle  cover  an  area  of  about  200 
square  miles.  Besides  these,  there  are  extensive 
coal  districts  in  Wales,  in  the  southern  part  of 
Scotland,  and  in  Ireland.  Coal  fields  are  also 
found  on  various  parts  of  the  continent  of  Eu- 
rope, in  North  America,  in  New  Holland,  and 
within  the  aretic  circles,  as  well  as  in  the  tropi- 
cal parts  of  India. 

These  coal  deposits  are  usually  formed  in 
hollow  troughs,  in  successive  layers  varying  in 
thickness  firom  a  few  inches,  to  10  and  20  feet, 
and  alternating  at  various  intervals  with  strata 
of  sandstone  and  clay  shale.  The  lowermost 
layer  of  the  coal  seam  is  generally  composed  of 
a  hard  clay  ironstone,  with  a  considerable  ad- 
mixture of  earthy  matters,  while  the  upper 
layers  or  roof  of  the  seam  is  formed  of  a  day 
strata  rich  in  impressions  of  ferns  and  other  coal 
plants.  From  the  entire  state  of  preservation 
in  which  these  delicately  formed  plants  are  thus 
found,  the  conclusion  has  been  drawn,  that  the 
greater  number  of  the  vegetable  bodies  have 
grown  on  the  spot,  or  at  least  very  near  to 
where  they  are  now  found  deposited ;  while  on 
the  other  hand,  the  lai^  rounded,  branchless,  and 
imperfect  trunks  of  trees  which  are  not  unfre- 
quently  found  irregularly  interspersed  among 
the  coal  strata,  would  as  distinctly  point  out  that 
many  trees  and  vegetables  had  been  drifted  from 
other  localities  into  the  troughs  which  they  now 
occupy. 

Perhaps,  if  we  suppose  wide  and  extended 
tracts  of  level  marshy  ground,  interspersed  with 
lakes,  through  which  large  rivers  flowed,  in 
occasionally  accelerated  and  flooded  courses  into 
the  neighbouring  ocean,  we  shall  have  a  pretty 
good  idea  of  the  state  of  the  country  during  the 
period  when  the  carboniferous  strata  were  form- 
ed.   We  must  also  suppose,  that  various  changes 


of  level  had  taken  place  during  this  period,  by 
which  the  craters  of  the  ocean  sometimes  en- 
croached, and  at  other  times  retreated  from  the 
flat  level  shores;  and  that  finally,  by  volcanic 
agencies,  the  whele  liad  been  broken  up,  and 
elevated  into  the  positions  which  the  coal  fields 
at  the  present  day  present  to  our  view. 

The  principal  families  of  plants  composing  the 
coal  strata,  are  ferns,  calamites,  lycopodiacete, 
sigillaris,  stigmaris,  and  trees  of  the  conifers 
and  palm  tribes.  The  same  fossil  plants,  as  al- 
ready mentioned,  are  f^und  throughout  the 
whole  known  coal  fields  in  every  region  of  the 
globe;  so  that  if  we  suppose  these  coal  fields  to 
be  nearly  of  contemporaneous  origin — and  of  this 
too  there  Ib  strong  proof,  from  their  similar  rela- 
tive position  with  regard  to  other  strata — we  have 
strong  reasons  for  supposing  that  a  similar  tem- 
perature, and  a  uniform  distribution  of  the  sam^ 
vegetable  products,  existed  at  that  period  on  the 
earth's  sur&ce.  That  this  temperature  was  ap- 
proaching to  tropical,  we  have  also  reason  to 
suppose,  from  the  nature  of  the  vegetables,  most 
of  which  are  allied  to  families  which  are  now 
intertropical,  or  natives  of  climates  with  a  higher 
temperature  than  that  of  Britain  at  the  present 
day. 

We  shall  now  shortly  describe  some  of  the 
most  remarkable  plants  of  the  coal  series. 

Lepidodendeon,  (SUffibergii.)  This  is  one 
of  the  most  common  fossil  plants  of  the  coal  fields. 


a  Lepidodendron*  SternberglL  b  e  Lepldottrobat 

YartaUUt.  d  Leirfdophylliim. 

The  figure  represents  only  a  portion  or  upper 
branch  of  the  plant.  The  rhomboidal  spaces 
with  which  the  whole  is  regularly  marked,  were 
the  base  of  the  leaves,  which  appear  to  have  been 
linear,  lanceolate,  and  slightly  incurved.  The  de- 
pression seen  alittle  above  thecentre  of  the  spaces, 
was  the  point  where  the  leaves  were  attached  : 
and  the  dark  line  which  runs  from  this  point 
downwards,  was  probably  an  original  depression, 
unconnected  with  the  union  of  the  leaf.  The 
general  structure  of  the  lepidodendron  appears 
4  o 
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to  hare  been  intermediate  between  the  conifene 
and  the  lycopodiacese.  They  are  very  common 
both  in  the  coal  seams,  and  in  the  accompanying 
sandstones  of  the  coal  measures,  and  stems,  from 
20  to  46  feet  in  length,  are  fr^uently  met  with 
in  the  north  of.  England.  **  In  conifere,"  says 
Professor  Lindley,  '*  the  leares  are  arranged  upon 
the  stem  in  two  very  different  ways:  First,  in  the 
species  having  what  botanists  denominate  fasci- 
cled foliage,  such  as  the  Scotch  fir,  the  pinaster, 
and  Weymouth  pine;  the  first  leaves  that  are 
developed,  are  brown  and  membranous,  roll  back, 
and  wither  away,  almost  immediately  after  the 
young  branch  has  acquired  its  firstgrowth.  From 
the  axilla  of  each  of  these  sprouts  forth  a  bud, 
which  never  or  rarely  elongates,  but  which  pro- 
duces several  leaves,  the  outermost  of  which  are 
membranous,  and  perishable  like  the  first ;  but 
the  innermost,  narrow  and  rigid,  forming  the 
permanent  green  foliage  of  the  species ;  in  those 
where  the  foliage  has  fidlen  away,  the  stem  is 
covered  with  numerous  narrow  projections, 
thickest  at  the  upper  end,  where  the  remains  of 
withered  leaves  are  visible,  arranged  spirally  with 
great  symmetry,  and  separated  by  intervals  usu- 
ally equal  at  least  to  twice  the  breadth  of  the 
projections.  Secondly,  in  the  species  in  which 
the  leaves  are  solitary,  as  in  the  spruce,  fir,  and 
araucaria,  the  leaves  that  are  originally  developed 
when  the  young  shoot  forms,  never  undergo  any 
material  alteration,  but  are  those  which  subse- 
quently become  the  green  foliage  of  the  plant; 
none,  or  few  apparent  axillary  buds  are  develop- 
ed ;  and  finally,  the  leaves  either  separate  by  a 
clean  scar  of  a  rhomboidal  or  a  roundish  figure, 
with  a  depressed  point  in  its  middle,  where  the 
vascular  bundle  connecting  the  stem  and  leaf  was 
broken  through,  or  separate  imperfectly,  leaving 
behind  an  irregular  mark  upon  a  rhomboidal 
areola.  The  yew  is  an  instance  of  the  former, 
the  araucaria  of  the  latter.  In  all  cases,  the 
scars  on  the  rhomboidal  areols  are  disposed  in  a 
spiral  manner,  with  the  most  exact  symmetry. 
With  coniferous  plants  of  the  latter  kind,  lyco- 
])odiace(e  accord  so  much  in  the  arrangement  of 
their  leaves,  and  consequently  in  the  appearance 
of  the  sur£Eu;e  of  the  stems  after  the  leaves  have 
fallen,  that  it  would  be  difficult  to  point  out  any 
difference,  except  that  they  are  often,  as  in  fyco- 
podium  clavatum^  riffidum,  divaricatum,  a  less 
spiral,  having  a  tendency  to  become  verticiUate. 
Lepidodendron  accord  equally  with  coniferae  and 
lycopodiaceie,  in  the  arrangement  of  the  scars  of 
*'he  leaves. 

The  foliage  of  certain  cdniferse,  such  as  arau- 
caria and  of  lycopodiacee,  is  so  similar,  that 
Iheir  casts  would  be  scarcely  distinguishable, 
except  by  the  larger  size  of  the  former.  Lepido- 
dendra  accord  better  with  conifers  than  with 
lycopodiace«  in  this  respect.  The  ramifications 
of  coniferw  and  lycopodiace®  are  essentially  dif- 


ferent. In  the  former,  the  branches  arise  from 
the  same  place,  on  opposite  sides  of  the  m^ 
stem,  often  assuming  a  verticillate  arrangement. 
In  the  latter,  the  branches  bifurcate  whenever 
a  new  bud  is  brought  into  action,  so  that  the 
whole  of  the  divisions  are  dichotomous,  and  the 
same  takes  place  in  the  inflorescence  whenever 
the  latter  is  composed,  as  in  L,  phl^maria. 
Hence,  lepidodendra  are  more  related  to  lycopo- 
diaceao  than  to  conifero  in  their  manner  of 
branching;  and  as  dichotomous  ramifications  are 
extremely  rare  in  recent  plants,  this  circum- 
stance, taken  together  with  their  other  charac- 
ters, strengthens  M.  Brongniart's  opinion  of  their 
strong  analogy  with  lycopodiacec.  The  tex- 
ture and  size  of  lycopodiaces  and  conifers  are 
very  dissimilar.  The  former  are  soft  cellular 
plants,  with  small,  creeping,  or  erect  stems,  no 
bark,  and  an  imperfect  ibrmation  of  a  woody 
axis;  the  latter  are  laige  trees  with  a  thick  bark, 
and  a  hard  woody  centre,  which  is  incapable  of 
compression  by  any  ordinary  force.  With  nei- 
ther tribe  do  lepidodendra  agree  in  these  points; 
they  resemble  lycopodiacee  in  their  soft  stem;  for 
specimens  some  inches  in  diameter  are  £[>und  so 
compressed,  as  to  be  nothing  more  than  a  thin 
plate;  but  they  agree  with  conifersB  in  the  size 
they  seem  to  have  attained,  and  in  the  presence 
of  bark,  although  that  part  is  thin  compared 
with  the  bark  of  recent  conifene. 

There  are  several  species  of  lepidodendron  hav- 
ing distinct  characters. 

Lepidodendron  sdoffinoides  has  circular  scars, 
and  diort  compactly  imbricated  leaves. 

L,  cbowxtftmy  with  obovate  areolc,  with  a 
rounded  apex,  a  tapering  base,  the  central  ridge 
even  and  undivided,  and  the  scar  at  the  apex  of 
the  areola  bounded  by  a  nearly  circular  outline. 
Large  specimens  are  found  on  the  continent  and 
in  Britain,  in  the  coal  seams,  some  45  feet  long, 
and  44  feet  in  diameter. 

Z.  elegans^  scars  similar  to  L.  Stembergii,  but 
the  leaves  much  smaller  and  more  delicate,  and 
the  branches  more  slender  and  delicate. 


a  Cardiocarpum  acutam.  6  Leptdostrolnia  pioaster. 

0  Le|rido6trobas  ornatus. 

Carbiocarfuu  acutum.  (Fig.  a,  cut  231,) 
found  in  groups  in  the  shale  from  the  Janow 
collierj",  Newcastle.    Each  grain  is  lenticular, 
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acute  at  one  end,  and  obtuse  at  the  other ;  an 
elevated  line  runs  through  the  axis^  and  there  is 
in  many  an  inner  circle,  with  marks  of  a  scar. 
Their  seeds,  which  are  small,  probably  grew  in 
heads  or  clusters,  and  in  pairs,  not  adherent  to 
the  calyx.  They  were  probably  seeds  of  a  dico- 
tyledonous plan^  but  of  what  kind  it  is  impos- 
sible to  form  a  conjecture. 

Lkfioostbobus.  Oblong  bodies  (by  c,  cut  230,) 
areoffrequent  occurrence  alongwiththefragments 
of  the  lepidodendron  and  ulodendron.  They  are 
evidently  seed  vessels,  somewhat  similar  to  the 
cones  of  the  conifers,  and  have  been  conjectured 
to  be  the  cones  of  the  lepidodendrons  and  ulo- 
dendrons.  Although  found  plentifully  associ- 
ated with  the  stems  of  these  fossils,  no  specimen 
has  occurred  where  they  were  actually  attached. 
Two  or  three  species  have  been  distinguished. 
L,  omahu^  L  wuriabiliSy  and  I,  oamosw.  They 
consist  of  a  conical  axis,  around  which  a  quan- 
tity of  scales  are  compactly  imbricated,  and 
pointing  from  the  base  upwards,  (cut  2^,  fig. 
c.)  Sometimes,  however,  in  specimens,  (cut 
231,  fig.  c,)  they  are  apparently  turned  down- 
wards, which  is  perhaps  owing  to  their  having 
been  forcibly  compressed  from  above  downwards. 
The  specimens  vary  much  according  to  their 
age. 

LepidopJ^Uum.  (Fig.  d;  cut  230.)  These  lance- 
olate figures  appear  to  be  the  leaflets  of  the  lepi- 
"dodendron. 

S3S. 


Ulodendron. 

Ulodendron.  The  plants  to  which  the  fossil 
fragments  so  frequently  found  in  the  coal  strata 
must  have  belonged,  and  to  which  the  name  of 
ulodendron  has  been  given,  must  have  borne  a 
near  resemblance  to  the  lepidodendron  ;  indeed, 
by  some,  the  former  are  supposed  to  be  only 
older  specimens  of  the  latter,  with  their  areols 
altered  by  age  and  the  lateral  expansion  of  the 
bark.  There  are  grounds  for  supposing,  how- 
ever, that  the  ulodendrons  are  distinct  plants, 
and  that  they  may  have  formed  a  fitmily  allied 


to  the  lepidodendrons.  The  general  markings  of 
the  bark  will  be  seen  firom  the  figure  to  be  some- 
what different  in  shape  from  the  areolae  of  the 
lepidodendron;  and  interspersed  over  the  surface 
of  the  bark  at  irregular  intervals  are  lai^er 
scars,  which  may  have  been  the  points  of  at- 
tachment of  branches  or  masses  of  inflorescence. 
"  They  are,"  says  Mr  Lindley,  "  connected  with 
these  scars,  two  considerations  of  much  impor- 
tance. 1st,  That  the  supposed  masses  of  inflo- 
rescence were  not  only  neither  terminal,  nor  dis- 
posed spirally  upon  the  stem,  but  were  also  pro- 
duced upon  the  old  trunks,  and  not  upon  the 
young  branches,  circumstances  at  variance  with 
any  thing  we  know  of  recent  conifere  or  lyco- 
podiacee ;  and,  2dly.  That  the  scars  are  placed 
one  beneath  the  other,  and  not  spirally,  or  alter- 
nately upon  the  stem.  The  stems  were  most 
likely  cylindrical,  though  the  fossils  have  been 
rendered  flat  by  pressure.  Two  species  have 
been  enumerated,  «.  majw^  and  ti.  minWy  but 
the  latter  may  only  be  a  younger  specimen  of 
the  former. 

BOTHBODENDRON   PONCTATUM,    lAfldl^,      TwO 

specimens  were  found  in  the  Newcastle  coal  seam. 
"  Upon  the  surface  of  the  stem  are  discoverable 
a  considerable  number  of  minute  dots,  arranged 
in  a  quincuncial  manner,  something  less  than 
half  an  inch  apart,  and  it  is  probable  that  these 
may  be  the  scars  of  leaves,  at  intervals  of  ten  or 
twdve  inches;  the  stem  is  marked  with  deep 
circular  concavities  four  or  five  inches  across, 
at  the  bottom  of  each  of  which  is  a  distinct 
fracture,  indicating  that  something  has  been 
broken  out,  while  the  sides  of  the  concavities 
have  concentric  marks,  as  if  from  the  pressure 
upon  the  rounded  scales.  Fragments  were 
found  in  these  cavities,  which  show  that  they 
are  the  points  of  attachment  of  very  laige  cones, 
consisting,  as  far  as  can  be  made  out  from  what 
is  left  of  rounded  polished  scales,  three-tenths  of 
an  inch  thick,  attached  to  a  central  axis,  and  fit- 
ting accurately  to  each  other.  Upon  the  whole, 
they  have  so  completely  the  appearance  of  the 
base  of  such  a  strobilus  as  that  of  Finns  Lam- 
bertiana,  that  we  cannot  doubt  that  the  plant 
belonged  to  the  natural  order  conifiene.  In  re- 
cent plants,  however,  we  have  nothing  at  all 
like  this  in  the  manner  in  which  the  cones  ap- 
pear, for  it  seems  as  if  they  grew  from  the  old 
trunk,  unless,  indeed,  we  are  to  suppose,  of  which 
there  is  no  proof,  that  the  plant  knew  no  seasons, 
but  grew  with  such  rapidity  that  its  branches 
had  acquired  by  the  second  year  a  diameter  of 
seven  or  eight  inches."* 

SioiLLARiA.  This  is  a  genus  of  which  there 
are  several  species,  very  commonly  found  in  the 
coal  fields.  The  stem  is  conical,  deeply  marked 
at  intervals  with  furrows,  but  not  jointed.    Nu- 

♦  Foeml  Flora,  Vol.  XL 
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xnerouB  scan  are  mtnated  between  the  farrows, 
arranged  in  rows.  The  specimens  are  generally 
found  in  two  states:  1st.  With  the  bark  entire. 
In  which  case  the  scars  are  clean,  broad,  and  well 
defined ;  2d.  Where  the  bark  has  been  destroyed, 
and  nothing  is  seen  but  the  passage  through 
which  the  vessels  of  the  leaf  communicated  with 
the  stem.  In  these  latter,  the  scars  are  narrow, 
small,  indistinct,  and  often  double. 

Lai*ge  portions  of  these  stems  are  frequently 
found  lying  across  the  strata,  having  escaped 
compression,  with  roots  proceeding  from  them 
on  all  sides.  They  are  generally  surrounded  by 
a  coating  of  coal  about  an  inch  in  thickness. 
The  longitudinal  flutings  with  the  scars  are  often 
awanting,  or  very  indistinct,  on  the  lower  or 
root  portions  of  the  larger  stems.  The  stem  has 
been  originally  hollow,  and  in  the  fossil  state 
is  filled  with  sandstone,  very  generally  of  a  dif- 
ferent kind  from  that  of  the  enveloping  strati^ 
a  proof  that  these  plants  have  been  drifted  from 


S3S. 


Shale 


«  SfgUliute  {MchyderfDAi  h  Brmnched  frniniient  of  root, 
a  diflferent  locality.  The  wood  cut  represents 
one  of  these  fossils  found  immediately  above 
the  coal  in  Killingworth  colliery,  near  New- 
castle.* The  lower  part  was  two  feet  in  dia- 
meter, coated  with  coal,  and  indistinctly  fluted; 
the  roots  were  imbedded  in  shale,  and  could  be 
traced  four  feet  or  more  from  the  stem,  branch- 
big,  and  gradually  growing  less.  Fig.  b  repre- 
sents one  of  the  larger  roots.  These  roots,  as 
well  as  the  whole  of  the  stem,  were  composed 
of  fine  grained  white  sandstone,  totally  different 
fi-om  the  rock  in  which  the  lower  portion  of  the 
fossil  was  enveloped,  but  agreeing  perfectly  with 
a  bed  surrounding  the  higher  part.  At  the 
height  of  about  ten  feet,  the  stem  was  partially 
broken  and  bent  over,  so  as  to  become  horizon- 
tal; and  here  it  was  considerably  distended  late- 
rally, and  not  more  than  an  inch  thick,  having 
the  flutings  comparatively  distinct.  This  stem 
formed  one  of  a  considerable  group,  not  less  than 
thirty  being  visible  within  an  area  of  fifly  yards 

*  Lindley  and  Hatton's  Fonil  Flora,  Vol.  I. 


square,  some  of  them  larger  than  tlus  individuf  I, 
all  presenting  the  same  general  characters ;  and 
the  perpendicular  trunks  of  this  fossil  are  often 
the  cause  of  serious  accidents  to  the  colliers,  as 
the  coally  envelope  weakens  the  cohesion  of 
the  strata,  causes  them  to  detach  themselves, 
and  suddenly  slip  out  of  the  roof  after  the  seam 
of  coal  has  been  removed  from  below,  when  they 
leave  large  circular  holes,  sometimes  four  to  fire 
feet  in  diameter.  M.  Brongniart  describes  a 
stem  which  he  traced  in  the  strata  of  the  coal 
mines  of  Kunzwerk,  near  Essen,  as  extending 
along  the  line  of  the  strata  for  forty  feet,  its  dia- 
meter gradually  decreasing  towards  the  top,  when 
it  branched  out  into  two,  each  branch  being  abont 
four  inches  in  diameter.  Some  have  associated 
the  sigillaris  with  the  tree  ferns,  others  with 
the  cacteie.  From  the  sigillaria  having  a  true 
and  distinct  bark,  they  are  in  all  probability 
dicot3'ledonou8. 

There  are  several  species;  HgiUaria  pa/ck^fder' 
ma,  S,  aUemanSy  with  a  double  row  of  approxi- 
mated oval  scars,  each  with  a  smaller  scar  in  the 
centre.  S.  renifbrmiSy  with  roundish  kidney, 
shaped  or  double  approximated  scars,  with  a 
point  in  the  centre.  S,  caUnutatOy  with  oval 
scars,  united  at  the  ends,  forming  a  sort  of  cbain. 
S.  oaUatOy  with  large  oval  scars,  and  an  eye  in 
the  centre. 

Calaiotes.  These,  which  are  also  abundant 
in  the  coal  strata,  appear  to  have  been  branch- 
ing plants,  with  hollow  stems,  and  a  distinctly 
separated  wood  and  bark,  often  many  feet  in 
length,  and  readily  separating  at  their  joints.  Tbe 
whole  substance  appears  to  have  been  very  soft 
and  reed-like,  so  as  to  be  easily  compressed,  the 
internal  cavities  at  the  joints  most  probably  sap- 
ported  by  horizontal  partitions.  The  sur&ce  of 
the  stems  was  marked  with  numerous  parallel 
furrows,  converging  in  pairs  towards  the  joints^ 


^PtrtitioB  of  •  Joint. 


a  Calamitos  mngeoti!. 

and  then  turning  abruptly  inwards.    They  were 
branching  plants,  as  the  figure  above  showai 
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^liese  branches  proceed  from  the  joints  gradually 
thicken  towards  the  middle,  and  taper  again  to- 
wards the  extremities,  the  one  of  these  branches 
divides  into  two  at  the  top.  In  this  specimen, 
which  was  found  in  the  Edinburgh  carbonifer- 
ous sandstone,  by  H*  Witham,  Esq.,  there  is  no 
trace  of  leaves.  It  appears  identical  with  the 
c.  mumffeoHi^  found  by  firongniart  in  the  new 
red  sandstone  of  the  Yosges.  Fig.  b,  is  one  of 
the  internal  partitions  of  the  joints,  and  such  are 
frequently  found  in  iron  nodules.  The  stems  of 
calamites  were  hollow,  and  readily  yielded  to 
pressure,  without  being  much  altered.  They 
often  contain  in  the  interior  fragments  of  ferns 
and  other  plants.  They  probably  had  a  distinct 
wood  and  bark;  at  least,  such  is  the  opinion  of 
firongniart.  From  this  circumstance,  they  may 
belong  to  the  dicotyledonous  plants,  although 
they  have  been  compared  to  the  equisetaces. 
Young  branches  have  been  discovered,  not,  how- 
ever, attached  to  the  trunks,  with  small  whorled 
leaves.  There  are  several  species  not  by  any 
means  distinctly  identified. 

AsTBBOPHYLLiTES.  Only  fragments  have  hi- 
therto been  obtained  of  this  genus,  which  consist 
of  cylindrical  stems,  with  short  joints,  about 
near  as  broad  as  they  are  long,  with  small  verti- 
ciUate  leaves.  They  bear  a  close  resemblance  to 
the  calamites,  only  the  longitudinal  furrows  are 
not  present  on  the  stem.  They  were  probably 
dicotyledons.  They  are  found  occasionally  in 
the  coal  strata. 

SnoMARiA  FicoiDES.  This  is,  perhaps,  the  most 
common  and  abundant  plant  composing  the  coal 
seams,  and  has  been  early  taken  notice  of,  and 
described  by  many  writm  on  the  subject.  It 
appears,  also,  to  differ  so  much  from  all  known 
vegetable  productions  of  the  present  era,  as  to 
merit  the  distinction  of  an  entirely  new  class 
of  plants.  From  the  numerous  quantities  of 
this  plant,  which  are  found  scattered  among 
the  coal,  shale,  and  accompanying  sandstones 
of  the  carboniferous  series,  there  can  be  no 
doubt  that  it  was  one  of  those  vegetables 
which  have  mainly  contributed  to  the  forma- 
tion of  coal,  and  on  this  account  also,  its  struc- 
ture and  supposed  habits  merit  particular  at- 
tention. The  usual  form  in  which  the  frag- 
ments of  this  fossil  are  met  with,  b  that  of  a 
cylinder,  more  or  less  compressed,  and  generally 
flatter  on  one  side  than  ^e  other;  not  unfre- 
quently  the  flattened  side  turns  in,  so  as  to 
form  a  groove.  The  surfisice  is  marked  in  quin- 
cuncial  order,  with  spots,  or  rather  depressed 
circles  or  areole,  with  a  rising  in  the  middle,  in 
the  centre  of  which  rising  a  minute  speck  is 
often  observable.  From  different  modes  and 
degrees  of  compression,  and  probably  from  dif- 
ferent states  of  the  original  vegetable,  these 
areolae  assume  very  different  appearances;  some- 
times running  into  indistinct  rims,  like  the  bark 


of  an  aged  willow ;  sometimes  as  in  the  shale, 
impressions  exhibiting  little  more  than  a  neat 
sketch  of  the  concentric  circles.  It  is  supposed 
that  these  circles  are  the  marks  of  the  attach- 
ment of  the  peduncles  of  leaves;  these  leaves  or 
spines  al^  appear  to  have  been  cylindrical,  and 
often  of  considerable  length.  Woodward  long 
ago  remarked,  that  along  the  flattened  or  grooved 
side  of  the  cylinder,  there  frequently  ran  an  in- 
cluded cylinder,  which  at  one  extremity  of  the 
specimen  would  approach  the  outside,  so  as  al- 
most to  leave  the  trunk,  while  at  the  other  it 
seemed  nearly  central.  These  internal  cylinders 
were  frequently  flattened  from  pressure.  Occa- 
sionally the  specimens  are  found  forked  or 
branched,  and  in  one  or  two  instances,  a  termi- 
nal portion  has  been  discovered  when  the  point 
was  obtuse,  ^^  closing  from  a  thickness  of  three' 
inches,  to  an  obtuse  point." 

We  have  said  that  fragments  only  of  the  plant 
are  generally  found,  but  several  more  entire  and 
perfect  specimens  have  been  discovered  in  the 
Newcastle  coal  seams,  by  which  the  original 
structure  can  be  more  accurately  determined. 
From  these,  it  appears  that  the  stigmaria,  instead 
of  growing  upwards  and  spreading  out  its  arms 
frt>m  a  verticdl  trunk,  was  a  prostrate  plant,  and 
sent  out  its  succulent  cylindrical  branches,  which 
were  sometimes  forked,  from  a  central  convex 
cup  or  trunk. 

23^ 


Stigmaria  Plcoides. 

The  wood  cut,  which  is  an  attempted  restora- 
tion of  the  original  form  of  the  plant,  frx>m  the 
various  fragmentary  views  given  of  it,  will  point 
out  the  mode  of  its  growth. 

In  one  specimen  obtained  from  the  Jarrow 
colliery,  Newcastle,  the  central  trunk  measures 
three  feet  in  diameter;  fifteen  arms,  four  of  which 
are  distinctly  branched,  were  counted  on  another 
specimen,  the  lengths  of  the  fragments  of  which 
varied  frx>m  four  feet  downwards.  Steinham 
calculates  that  these  arms  may  have  exceeded 
twenty  feet  in  length.  To  show  the  multitude  of 
these  fossil  plants,  no  less  than  fourteen  stems 
were  discovered  in  Jarrow  colliery,  within  a  space 
of  600  yards  square.  Huge  masses  of  shalely 
sandstone,  dug  out  of  the  upper  beds  of  the  Craig- 
leith  quarries,  near  Edinburgh,  have  also  exhi- 
bited innumerable  fragments  of  the  stigmaria  ; 
and  one  block  of  several  tons'  weight  examined 
by  us,  appeared  to  contain  a  large  plant  with 
its  long  arms  and  massy  central  cup  several  feet 
in  diameter.     From  a  fragment  of  stigmaria 
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preserved  in  the  ironstone  of  Colebrookdale,  the 
following  structure  was  apparent  on  sliced  sec- 
tions being  made.  The  transrerse  section  exhi- 
bited a  mesliing,  eomething  like  that  of  the  coni- 
fene,  but  with  no  concentric  circles^  and  with  the 
medullary  rays  consisting  rather  of  open  spaces 
oetween  the  other  tissue,  than  of  the  common 
muriform  tissue  found  in  such  places.  The  longi- 
tudinal sections  presented  an  assemblage  of  spi- 
ral yessels  of  a  very  tortuous  and  unequal  figure, 
without  any  woody  or  cellular  matter  intermix- 
ed. These  formed  a  cylinder,  which  was  sur- 
rounded externally  by  a  mass  of  organic  mineral 
matter,  upon  whose  surface  the  peculiar  mark- 
ings of  stigmaria  were  preserved,  and  which 
enclosed  a  hollow  cavity,  altogether  destitute  of 
^mineral  deposit.  It  would,  therefore,  appear, 
that  the  stigmaria  was  a  plant  with  a  very  thick 
cellular  coating  or  bark  surrounding  a  hollow 
cylinder,  composed  exclusively  of  Q>iral  vessels, 
and  centring  a  rather  thick  pith ;  and  that  the 
plates  of  cellular  tissue  which  preserved  the  com- 
munication between  the  bark  and  the  pith,  were 
of  so  delicate  an  oiganization,  that  they  disap- 
peared under  the  mineralizing  process  which 
fixed  the  organic  character  of  the  woods.  On 
the  whole,  then,  it  appears  that  this  curious  and 
unique  specimen  of  ancient  vegetation  was  a 
prostrate  horizontally  spreading  plant,  with  suc- 
culent cylindrical  branches,  and,  perhaps,  leaves, 
and  that  it  belonged  to  the  dicotyledonous  divi- 
sion, and,  perhaps,  was  allied  to  the  cacteas  or 
euphorbiacefJB,  The  stapelias  of  the  Cape  of  Grood 
Hope,  and  the  carallumas  of  India,  have  a  branch- 
ing habit  similar  to  that  of  stigmaria,  but  other- 
wise their  structure  is  difierent.  Of  rapid  growth, 
and  firequenting  probably  a  level,  flat,  and  muddy 
soil,  with  an  elevated  temperature,  and  abun- 
dance of  moisture,  this  plant  appears  admirably 
adapted  for  forming  those  accumulations  of  car- 
bonaceous matter,  of  which  we  find  the  coal 
beds  exclusively  composed.  From  the  state  of 
preservation  in  which  the  originally  soft  and  suc- 
culent portions  of  this  plant  are  found,  it  appears 
pretty  evident  that  it  must  have  grown  in  the 
situations,  or  very  nearly  adjoining  to  where  it 
now  exbts;  or  at  all  events,  could  not  have  been 
far  transported  with  any  great  agitation  or  vio- 
lence. M.  Steinhaur  thus  endeavours  to  explain 
the  probable  manner  in  which  these  fossils  have 
been  preserved.  **  Annual  decay,  or  an  accumu- 
lation of  incumbent  mud,  having  deprived  the 
trunks  of  the  vegetating  principle,  the  clay  would 
be  condensed  by  superior  pressure  around  the 
dead  plant,  so  as  to  form  a  species  of  matrix.  If 
this  took  place  so  rapidly,  that  the  mould  had 
obtained  a  considerable  degree  of  consistency 
before  the  texture  of  the  vegetable  was  destroyed 
by  putrefaction,  the  reliquium  was  cylindrical; 
if,  on  the  contrary,  the  new  formed  stratum  con- 
tinued to  subside,  while  the  decomposition  was 


going  on,  it  became  flattened,  and  the  inferiof 
part  might  even  be  raised  up  towards  the  yield- 
ing substance  in  the  inside,  so  as  to  produce  the 
groove  or  crest  on  the  under  sid^  in  the  same 
manner  as  the  floor  in  coal  works  is  apt  to  rise 
when  the  measures  are  soft,  and  the  roof  and  ddei 
have  been  secured.  While  the  principal  man  of 
the  plant  was  reduced  to  a  soft  state  and  gradu- 
ally carried  away  or  assimilated  with  minend 
infiltrated  matter,  the  central  pith  being  unsup- 
ported, would  sink  towards  the  under  side,  and 
this  the  more  sensibly,  when  its  texture  was 
most  distinct,  while  its  anterior  extremity  would 
probably  go  into  putrefaction  with,  and  be  lost 
in,  the  more  tender  part  of  the  plant.  The  mi- 
neral matter  introduced  would  now  form  an 
envelope  round  the  pith  where  this  resisted 
decomposition  for  a  sufficient  length  of  time ; 
and  when  it  vras  ultimately  removed,  if  the  sur- 
rounding mass  was  still  sdficiently  pervious,  be 
also  filled  with  aigillaoeous  matter;  or  if  it  was 
too  much  indurated,  be  left  empty,  which  is  the 
case  occasionally.  The  epidermis  or  external 
int^ument  of  the  v^etable  appears  to  have 
resisted  decomposition  the  longest,  as  in  many 
cases  it  has  been  preserved  from  putrefisiction  in 
the  manner  necessary  to  change  it  into  coal;  its 
place  more  frequently,  however,  is  occupied  by 
a  ferrugineous  micaceous  film.  It  therefore  ap- 
peare  that  the  original  plants  must  have  under- 
gone a  destruction  by  putrefaction,  and  the  va- 
cuities thus  occasioned  been  Yery  rapidly  filled 
up  wiih.  mineral  matter.  From  this,  several 
interesting  conclusions  may  be  drawn.  The  for- 
mation of  these  strata  from  the  deposit  of  water 
is  clearly  ascertained ;  also,  that  the  argillaceous 
strata  in  question  must  have  been,  when  origin- 
ally deposited,  of  nearly  the  same  thickness  as  they 
now  are,  as  appean  from  the  undisturbed  position 
of  the  vegetables,  of  which  they  were  once  the  bed 
and  are  now  the  tomb.  On  the  other  hand,  the 
strata  of  coal  or  slate  clay,  appear  to  have  origin- 
ated from  a  great  number  of  successive  depositions^ 
which  must^have  been  of  a  vexy  diluted  consis- 
tence when  vegetation  became  extinct  in  the 
plants,  of  which  they  now  bear  the  impressions. 
All  these  strata  must  be  supposed  to  have  been 
successively  at  no  great  depth  from  the  surface 
of  the  water  resting  upon  them,  that  these  plants 
might  be  supplied  with  lur  ;  and  the  situation 
in  which  they  are  found  precludes  the  possibi- 
lity of  any  motion  of  that  sea  sufliciently  vio- 
lent to  disturb  the  bottom.  The  general  diffu- 
sion of  this,  and  several  of  the  following  species, 
strongly  suggests  the  belief,  that  all  the  coal 
strata  through  which  they  are  dispersed  owe 
their  existence  to  a  similar  origin." 

Favularia  Tbbselata.  This  fossil  was  found 
in  a  bed  of  sandstone  overlying  the  coal  strata  at 
Garthen  colliery,  Denbighshire.  One  or  two 
other  specimens  have  been  found  in  other  locar 
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litiea,  but  the  plant  is  comparatively  rare.  This 
foasil  is  a  moidd  of  fine  grained  sandstone,  and 


S36. 


Fhrnlaria  Teewlate. 

was  about  three  feet  long.  It  retains,  on  one 
side,  some  of  the  carbonized  vegetable  substance 
which  also  fills  the  cavities  of  many  of  the  scars; 
it  is  clearly  and  beautifully  detached  from  the 
enveloping  sandstone  on  three  sides,  and  some- 
what flattened,  so  that  a  transverse  section  would 
be  an  oval.  The  rows  of  scars  run  longitudin- 
ally or  parallel  with  the  axis  of  the  stem,  with 
perfect  regularity,  each  row  being  separated  by 
a  groove ;  the  rows  are  narrower  and  more  strong- 
ly marked  on  the  side,  which,  from  its  shape, 
would  appear  to  have  been  subjected  to  the  least 
pressure.  The  scars  in  the  middle  of  the  area 
are  somewhat  club-shaped,  the  central  lobe  much 
elongated,  and  very  various  in  width,  and  not  so 
deeply  sunk  as  the  shorter  lateral  ones.  There 
is  no  indication  of  a  central  woody  axis ;  and  it 
appears  to  have  been  the  stem  of  some  plant,  the 
leaves  of  which  were  placed  so  close  together, 
that  their  bases,  which  were  square,  were  in  con- 
tact. It  was  probably  dicotyledonous,  and  per- 
haps allied  to  sigillaria. 

Ferns.  There  are  numerous  species  of  ferns 
found  in  the  carboniferous  strata,  most  com- 
monly in  the  shale  forming  the  roofis  of  the  coal 
seams :  but  also  frequently  in  the  sandstone  and 
fresh  water  limestone  underlying  the  sandstone. 
These  ferns  are  often  beautifully  preserved,  yet 
as  in  the  recent  species,  it  is  often  difficult  to 
arrange  and  classify  them.  Like  the  other  vege- 
table fossils  of  the  lower  strata,  they  differ  consi- 
derably from  recent  genera  and  species,  to  which 
they  are  naturally  allied. 

In  the  known  numbers  of  existing  plants,  ferns 
bear  a  very  considerable  proportion.  Thus  we 
have  about  1500  known  ferns,  and  45,000  phan- 
erogamic plants,  being  in  the  proportion  of  1  to 
30.  In  Europe,  this  proportion  varies  from  1*35, 
to  1*80.  In  the  tropics,  the  numbers  are  1*36, 
and  1*20.  The  circumstances  most  favourable 
to  the  growth  of  these  plants  are  humidity, 
heat,  and  shade,  and  thus  they  find  favourable 
habitats  in  small  wooded  tropical  islands,  where 
the  surrounding  ocean  affords  a  constant  supply 
of  moisture. 


In  the  coal  strata,  ferns  greatly  predominate 
over  all  other  vegetables.  The  present  ascer- 
tained number  is  about  120  species,  forming 
nearly  a  half  of  the  fossil  flora.  These  species 
for  the  most  part  belong  to  the  tribe  of  polypo- 
diaceie.  In  the  table  already  given,  we  have 
inserted  the  genera,  and  the  following  figures 
will  give  a  sufficient  idea  of  a  few  of  the  species. 


NeuropterU 
giffuitea. 


Neoroptflris 

Mcaminata. 


Sphenopterii 


Pecopteria 
heterophyHam. 


Sphenopterit 
dSUtata. 


In  general,  these  ferns  are  most  beautifully  pre- 
served in  the  shale,  and  especially  in  some  kinds 
of  fresh  water  limestone,  as  that  of  Burdiehouse, 
near  Edinburgh.  In  the  bituminous  shale  at 
Wardie,  near  Edinbuigh,  some  specimens  of  the 
sphenoteris  affiam  are  so  perfectly  preserved,  as  to 
admit  of  portions  of  the  plant  being  taken  up 
entire,  and  pasted  on  paper  like  a  recent  fern. 
Several  fragments  of  the  larger  stems  of  arbor- 
escent ferns  are  occasionally  met  with  in  the  coal 
strata. 

Ltcopodites  Williamsonis,  (see  cut  238,  fig.  a.) 
This  fossil  plant  is  very  common  in  the  oolite  of 
Scarborough.  It  appears  to  have  been  a  creeping 
plant,  like  the  recent  lyccpodium  clavatum.  The 
stem  is  frequently  branched,  and  concealed  by  the 
base  of  the  leaves,  which  are  sessile,  and  of  an 
acute  filiform  shape ;  one  or  two  strongly  marked 
ridges  run  up  the  centre  of  each  leaf,  which  ap- 
pear to  be  the  edges  of  angles.  The  leaves  are 
opposite,  with  frequently  smaller  ones  interme- 
diate. The  surface  of  the  stem  is  covered  with 
scales,  apparently  the  base  of  leaves  which  have 
lost  their  points.  The  stems  are  terminated  by 
a  large  oval  head  or  cx)ne,  which  is  covered  with 
small  hook-like  processes,  similar  in  form  to  the 
leaflets,  but  smaller.  '  When  the  bituminous 
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substance  is  desirojedy  there  are  strongly  marked 
rhomboidal  spaces  looking  like  scars.  These 
heads  are  rare,  though  the  fragments  of  the  plant 
are  in  abundance.  The  fossils  are  much  larger 
in  size  than  any  recent  allied  species.  In  the 
specimen  figured  in  the  cut,  the  cone  is  upon 
the  main  stem,  but  cones  are  also  found  in  the 
lateral  branches.  These  cones  very  much  resem- 
ble those  described  under  the  name  of  lepidos- 
trobus,  and  the  plants  may  hare  been  simUar. 

CoNiFERuE.  A  considerable  number  of  fossil 
species  of  conifer»  have  been  discovered,  both 
in  the  secondary  and  tertiary  strata.  It  is  only 
within  the  last  few  years,  howerer,  that  species 
of  the  true  conifene,  analogous  to  existing  pines 
and  araucarias,  hare  been  identified  in  the  coal 
measures.  Lai^  trunks  of  trees  have  been 
found  in  the  sandstone  strata,  near  Edinbuigh, 
as  well  as  in  the  Newcastle  coal  fields,  which, 
from  the  pecularity  of  their  internal  struc- 
ture, leare  no  doubt  of  their  having  been  of  the 
pine  tribe.  The  peculiar  structure  of  the  coni- 
fene, has  already  been  alluded  to  and  illustrated 
by  the  figure  in  Plate  I.  By  these  it  will  be 
seen  that  the  transverse  sections  of  such  woods, 
in  addition  to  the  usual  medullary  rays  and 
concentric  lines  of  annual  growth,  exhibit  under 
the  microscope  a  system  of  reticulations,  by 
which  they  are  distinguishable  from  all  other 
plants.  In  longitudinal  sections  again,  a  system 
of  vessels  called  discs,  with  central  areols,  are 
also  visible,  and  these  vaiy  in  the  different  ge- 
nera, so  as  to  afford  data  for  the  discrimination 
of  the  araucarias  frt)m  the  other  conifere.  This 
discovery  is  due  to  the  ingenuity  and  perseve- 
rance of  William  Nicol,  Esq.  of  Edinburgh.*  In 
some  conifers,  the  discs  are  in  single,  and  in 
others  in  double  and  triple  rows.  Throughout 
the  whole  family  of  existing  pines,  where  double 
rows  of  discs  occur,  the  discs  of  both  rows  are 
placed  side  by  side,  and  never  alternate,  and  the 
number  of  rows  of  discs  is  never  more  than  two. 
In  the  araucarias,  the  groups  of  discs  are  arranged 
in  single,  double,  triple,  and  sometimes  quadru- 
ple rows.  They  are  generally  smaller  than  those 
in  the  true  pines,  about  half  their  size,  and  in 
the  double  rows,  they  always  alternate  with  each 
other,  and  are  sometimes  circular,  but  mostly 
polygonal.  Mr  Nicol  has  counted  a  row  of  not 
less  than  fifty  discs  in  a  length  of  the  twentieth 
part  of  an  inch,  the  diameter  of  each  disc  not 
exceeding  the  thousandth  part  of  an  inch ;  but 
even  the  smallest  of  these  are  of  great  size,  when 
compared  with  the  fibres  of  the  partitions  bound- 
ing the  vessels  in  which  they  occur.  A  fossil 
trunk  of  an  araucaria  was  found  in  Craigleith 
quarry,  near  Edinbui^gh,  in  1830.  Another 
mass  twenty-four  feet  long,  and  three  feet  in  dia- 
meter, was  partially  exposecf  in  the  same  quar- 

*  Edin.  Phil.  Jonrna]. 


ries,  in  1883,  and  a  third  in  the  Wardie  qiisr- 
ries  in  1839.  The  longitudinal  sections  of  theea 
trees  exhibit  a  structure  exactly  dmilar  to  the 
sections  of  the  recent  araucaria  exoellsa,  that  is, 
there  are  small  polygonal  discs  arranged  in  dou- 
ble, triple,  and  quadruple  rows,  with  the  longi- 
tudinal vessels. 

Specimens  of  the  conifene  are  not  uncommon 
in  the  lias  and  oolite  formations;  and  Brong- 
niart  has  enumerated  twenty  species  in  the 
tertiary  strata.  Branches  of  the  araucaria,  with 
the  leaves  still  adhering  to  them,  have  been  fomid 
in  the  lias  of  Lyme  Regis. 

A  portion  of  the  araucaria  peregrina  wasfrand 
in  the  lias  of  Lyme,  Dorsetahire.  It  is  a  veiy 
perfect  specimen  of  a  branch  wiUi  the  imbricated 
leaves,  which  are  larger  and  blunter  than  the  a. 
excelsa  of  Norfolk  island,  but  in  other  respects  re- 
markably similar.  Mr  Nicol  remark8,that  in  fos- 
sil woods  from  the  Whitby  lias,  where  concentric 
layers  are  distinctly  marked  on  their  transrerse 
section,  the  longitudinal  sections  have  also  the 
structure  of  pines ;  but  when  the  transverse  sec- 
tion exhibits  no  distinct  annual  layers,  or  has 
them  but  slightly  indicated,  the  longitudinal  sec- 
tion has  the  characters  of  araucarias.  So  also 
those  coniferae  of  the  coal  formation  of  Edin- 
burgh and  Newcastle,  which  exhibit  the  stme- 
ture  of  araucaria  in  their  longitudinal  section 
have  no  distinct  concentric  layers,  whilst  in  the 
fossil  coniferse  from  the  New  Holland  and  Nots 
Scotia  coal  field,  both  longitudinal  and  transrem 
sections  agree  with  those  of  the  recent  tribe  of 
pines. 

SIS 


«  Lycopoditet  wilUunionit. 
c  Tiiffonocaipam  nofg^vthU. 
ee  Carpolitbes  conica. 
g   Lepidodendnm  oocephak. 


b 

d 

f   ZunkioTata. 

UCwpombo. 


Fig.  rf  is  a  cone  of  jMfttif  canarieMiSy  found  in 
tertiary  strate  in  Spain,  and  apparently  analo- 
gous to  pines  at  present  growing  in  the  Canaiy 
islands. 

Palms.  Evident  traces  of  the  branches  of  palm 
trees  have  been  found  in  the  coal  fi)nBations,  and 
some  fossil  fruits,  which  bear  a  strong  resem- 
blance to  the  cocoa-nut  and  date,  though  of  a 
diminutive  size,  have  been  obtained  in  good  Re- 
servation from  the  Newcastle  coal  fields.  (Fig. 
e  cut  238,)  represents  one  of  these  fiiuts  « 
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our  powceaion.  Several  similar  are  also  figured 
in  Lindley  and  Button's  work  from  the  same 
locality,  and  are  there  designated  trigonocarpum 
noggeratkii.  Palm  leaves  and  stems  are  found 
in  great  abundance,  and  in  good  pre^rvation,  in 
the  upper,  secondary,  and  tertiary  beds ;  and  in 
the  island  of  Sheppey,  immense  numbers  of 
palm  fruits  and  others  of  tropical  climates  are 
found  associated  with  marine  shells  and  fragments 
of  various  woods.  Fig.  6  is  a  cone  bearing  a 
close  analogy  to  that  of  the  Scotch  fir,  only 
smaller,  and  found  in  the  oolite.  Figs,  e  e  and 
A  j^  are  also  fruits  resembling  those  of  the  palm 
tribe. 

CrcADSiE.  There  are  only  two  existing  genera 
of  thb  family,  cycas  and  zamia,  natives  of  South 
America,  India,  China,  and  New  Holland,  where- 
as five  fossil  genera  have  been  discovered,  con- 
taining about  thirty  species.  These  occur  chiefly 
in  the  secondary  strata  of  the  lias,  oolite,  and 
chalk,  and  occasionally,  though  more  rarely,  in 
the  tertiary  series.  These  plants  seem  to  have 
been  the  chief  materials  whence  the  partial  beds 
of  lignite  or  brown  coal  have  been  formed.  Of 
this  description  is  the  coal  of  Cleveland  Moor- 
land, near  Whitby ;  of  Brora  in  Sutherlandshire; 
of  Buckeberg,  near  Minden,  in  Westphalia. 
The  Bovey  coal  and  lignite  of  (Eningen  are  found 
in  the  tertiary  strata.  The  amber  which  is 
found  on  the  eastern  shores  of  England,  and  on 
the  coasts  of  Prussia  and  Sicily,  is  supposed  to 
be  a  resinous  exudation  from  the  beds  of  lignite, 
found  in  the  tertiary  strata.  Fragments  of  fossil 
gum  were  found  near  London,  in  digging  the 
tunnel  through  the  London  clay  at  Highgate. 

Tlie  cycade®  form  a  beautiful  family  of 
plants,  and  from  their  structure,  assimilate  in 
many  respects  with  palms,  conifere,  and  ferns. 
The  trunk  of  the  cycadee  has  no  true  bark, 
but  is  surrounded  by  a  dense  case,  composed  of 
persistent  scales,  which  have  formed  the  bases 
of  fallen  leaves ;  these,  together  with  other 
abortive  scales,  constitute  a  compact  covering 
that  supplants  the  place  of  bark.  The  leaves 
rise  around  a  single  cone  like  the  pine  apple,  and 
are  pinnatifid ;  the  fossil  species  appear  to  agree 
with  the  recent  in  the  following  particulars  of 
structure:  1.  By  the  internal  structure  of  the 
trunk,  containing  a  radiating  circle  or  circles  of 
woody  fibre,  embedded  in  cellular  tissue.  2.  By 
the  structure  of  their  outer  case,  composed  of 
persistent  bases  of  petioles  in  place  of  a  bark, 
and  by  all  the  minute  details  in  the  internal 
organization  of  each  petiole.  3.  By  their  mode 
of  increase,  by  buds  protruding  from  germs  in 
the  axillie  of  the  petioles. 

A  number  of  silicified  fossil  trunks  of  cyca- 
de»  are  found  in  the  isle  of  Portland,  immedi- 
ately above  tbe  surface  of  the  Portland  stone,  and 
below  the  Purbeck  stone.  They  are  lodged  in 
the  same  beds  of  black  mould  in  which  thev 


grew,  and  are  accompanied  by  prostrate  trunks 
of  large  coniferous  trees  converted  into  flint,  and 
by  stumps  of  these  trees  standing  erect  with 
their  roots  still  fixed  in  their  native  soil.* 


Frond  of  pt«rophyUuin. 

This  cut  represents  a  portion  of  a  frond, 
either  of  a  zamia  or  pterophyllum,  found  in  the 
lias  beds  at  Cromarty,  in  the  north  of  Scotland. 
The  structure  of  the  leaflets,  which  are  of  the 
same  breadth  throughout,  would  indicate  its 
belonging  to  the  species  pterophyllum.  (See 
p.  653). 

Fig.  /,  cut  238,  represents  a  cone  of  the  zamia, 
as  figured  by  Lindley  and  Button,  from  the 
greensand  formations  of  England. 

Li  a  tertiary  fresh  water  formation  at  (Enin- 
gen, Professor  Braun  has  enumerated  thirty-tix 
species,  chiefly  dicotyledons,  about  two-thii-ds  of 
which  belong  to  genera  which  still  grow  in  that 
neighbourhood,  but  their  species  differ  and  cor- 
respond more  nearly  with  those  now  existing  in 
North  America,  than  with  any  other  European 
species.  On  the  other  hand,  there  are  some  ge- 
nera which  do  not  exist  in  the  present  flora  of 
Germany,  and  others  not  in  Europe.  Judging 
from  the  proportions  -  in  which  their  remains 
occur,  poplars,  willows,  and  maples,  were  tlie 
predominating  trees  in  the  former  flora  of  (Enin- 
gen. Of  two  very  abundant  fossil  species,  one, 
the  populus  latior,  resembles  the  modem  Cana- 
dian poplar;  the  other  the  populus  ovalis,  re- 
sembles the  balsam  popular  of  North  America. 
The  determination  of  the  species  of  fossil  willows 
is  more  difficult.  One  of  these,  the  salix  angus- 
tifolia,  may  have  resembled  our  present  salix 
viminalis. 

Of  the  genus  acer,  one  species  may  be  com- 
pared with  acer  campestre,  another  with  acer 
pseudoplatanus ;  but  the  most  frequent  species, 
acer  protensum,  appears  to  coiTespond  most 
nearly  with  the  acer  dasycarpon  of  North  Ame- 
rica. To  another  species,  related  to  acer  negundo, 
Mr  Braun  gives  the  name  of  acer  trifoliatum.  A 
fossil  species,  liquidambaretiropeum,  diflersfrom 
the  existing  1.  styracifluum  of  America,  in  hav- 
ing the  narrower  lobes  of  its  leaf  terminated  by 

*  Buckland  GtH>].  Trmouot. 
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longer  points,  and  was  the  fonner  representative 
of  this  genus  in  Europe.  The  fruit  of  this  liquid- 
ambar  is  prcscnred,  and  also  that  of  two  species 
of  acer,  and  one  salix. 

The  fossil  linden  tree  of  (Eningen,  resembled 
the  modem  large-leaved  linden,  t.  grandiflora. 
The  fossil  elm  resembled  a  small-leaved  form  of 
ulmus  campestris. 

Of  two  species  of  juglans,  one  may  be  com- 
pared with  the  American  j.  nigra,  tlie  other  with 
j.  alba,  and  like  it,  probably  belonged  to  the 
division  of  nuts  with  bursting  external  shells. 
Among  the  scarcer  plants,  is  a  species  of  diospy- 
ros;  a  remarkable  calyx  of  this  plant  is  pre- 
served, and  shows  in  its  centre  the  place  where 
the  fruit  separated  itself ;  it  is  distinguished  from 
the  living  diospyros  lotus  of  the  south  of  Europe, 
by  blunter  and  shorter  sections.  Among  the 
fossil  shrubs  are  two  species  of  rhamnus,  one  of 
which  resembles  the  r.  alpinus,  in  the  ooetation 
of  its  leaf.  The  second  and  most  frequent  spe- 
cies, r.  terminalis,  may,  with  regard  to  the 
position  and  costation  of  its  leaves,  be  compared 
in  some  degree  with  r.  catharticus,  but  diflfers 
from  all  living  species,  in  having  the  flowers 
placed  at  the  tips  of  the  plant. 

Among  the  fossil  leguminous  plants^  is  a  leaf 
more  like  tliat  of  a  frnticose  cy tisus  than  of  any 
herbaceous  trefoil. 

Of  agleditchia,  there  are  fossil  pinnated  leaves 
and  many  pods;  the  latter  seem,  like  the  g.  mona- 
sperma  of  North  America,  to  have  been  single- 
seeded,  and  are  small  and  short,  with  a  long  stalk 
contracting  the  base  of  the  pod. 

With  these  numerous  species  of  foUaceous 
woods,  are  found  also  a  few  species  of  conifisrip. 
One  species  of  abies  is  still  undetermined; 
branches  and  small  cones  of  another  tree  of  this 
family  resemble  the  cypress  of  Japan. 

Among  the  remains  of  aquatic  plants  are  a 
narrow-leaved  potamogeton,  and  an  isoetes,  si- 
milar to  the  i.  lacustris  newfound  in  small  lakes 
of  the  black  forest,  but  not  in  the  lakes  of  Con- 
stance. 

The  existence  of  grasses  at  the  period  when 
this  formation  was  deposited,  is  shofvn  by  a  well 
preserved  impression  of  a  leaf  similar  to  that  of 
a  triticum,  turning  to  the  right,  and  on  which 
the  costation  is  plainly  expressed.  Fragments 
of  fossil  ferns  occur  here,  having  a  resemblance 
to  pteris  aquilina  and  aspidium  filix  mas.  The 
remains  of  an  equisetum,  indicate  a  species  re- 
sembling e.  palustre.  Among  the  few  undeter- 
mined remains,  are  the  five-cleft,  and  beautiful 
veined  impressions  of  the  calyx  of  a  blossom, 
which  are  by  no  means  rare  at  (Eningen.  No 
remains  of  any  rosaceie  have  yet  been  disco- 
vered.* 


*  Biickland^s  Geology,  p.  614. 


CHAP.  LVIL 

PRACTICAL  CULTVRB  OF  PLAlfTS. 

As  soon  as  nations  begin  to  emerge  from  the 
rudest  states  of  society,  in  which  condition  they 
have  lived  by  the  chase,  and  the  precarious  sup- 
ply of  the  natural  productions  of  the  earth,  they 
turn  their  attention  to  the  cultivation  of  vegeta- 
ble substances  in  fields  and  gardens.  We  accor- 
dingly find,  that  the  artificial  culture  of  the 
cerealia  has  been  of  such  early  invention,  that 
not  only  all  historical  traces  of  its  origin  are  lost 
in  remote  antiquity,  but  even  the  specific  kinds 
of  grains  thus  changed  by  cultivation,  or  the 
countries  where  they  were  really  indigenous  are 
at  the  present  day  impenetrable  mysteries.  To 
agriculture,  horticulture  in  due  time  succeeded. 
In  warm  climates,  where  fruits  are  produced  in 
a  perfect  state  by  the  liberal  hand  of  nature, 
gardening,  as  a  means  of  subsistence,  was  of  minor 
importance;  whereas,  in  colder  r^ons,  the  trans- 
portation of  useful  fruits  and  vegetables,  and  their 
careful  culture  by  artificial  means,  have  afforded 
incalculable  advantages  to  mankind. 

We  very  earl}'  begin  to  read  of  gardens  con< 
structed  both  for  pleasure  and  utility.  The 
hanging  gardens  of  Babylon  have  been  repre- 
sented as  romantic  in  point  of  situation,  and 
magnificent  not  only  for  their  extent,  but  also 
for  the  natural  difficulties  which  were  sur- 
mounted in  their  construction.  The  useful  had, 
however,  but  little  part  in  their  design ;  and  of 
the  lees  aspiring  spots^  which  were  made  to  mini- 
ster to  the  wants  of  the  people  of  that  city  by 
the  production  of  esculent  vegetables,  it  has  not 
been  thought  necessary  to  say  one  word. 

We  have  abundant  reason  for  believing  that 
the  Jews,  during  their  existence  as  an  indepen- 
dent nation,  were  accustomed  to  cultivate  fruits 
in  abundance,  but  no  mention  can  be  found  of 
the  particular  herbs  and  plants  which  they 
without  doubt  produced  for  their  daily  con- 
sumption. 

Our  knowledge  of  the  mode  of  gardening  prac- 
tised in  the  Chinese  empire  has  been  obtained  at 
periods  of  recent  date ;  yet,  from  what  we  know 
of  the  inveterate  pertinacity  wherewith  its  inha- 
bitants adhere  to  the  customs  of  tlieir  ancestors, 
we  are  warranted  in  believing  that  the  practice 
of  this  art  has  been  without  any  material  altera- 
tion for  many  centuries.  The  learned  Jesuits 
Du  Halde  and  Le  Comte,  who  resided  as  mis- 
sionaries in  China,  speak  in  commendation  of 
the  manner  in  which  the  cultivation  of  culinari- 
vegetables  is  managed  in  that  country,  where, 
indeed,  the  practice  of  horticulture  appears  to 
have  reached  to  considerable  perfection,  although 
the  scientific  principles  upon  which  it  should  be 
founded  are  wholly  unknown. 
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It  is  said  that  the  lower  orders  of  people  in 
Eome  parts  of  China,  draw  a  chief  part  of  their 
nourishment  from  the  produce  of  their  gardens, 
and  that  they  are  in  possession  of  some  garden 
esculents  which  are  peculiar  to  themselves.  We 
are  indebted  to  China  for  several  valuable  addi- 
tions to  our  flower-gardens,  and  among  the  rest 
for  various  species  of  the  Camellia,  Poeonia,  and 
Rose;  and  it  is  reasonable  to  suppose  that  the 
same  care  would  liave  been  taken  for  the  trans- 
mission of  seeds  of  new  descriptions  of  esculents 
had  any  such  presented  themselves. 

In  an  empire  comprehending  so  great  a  variety 
of  climate,  the  natural  productions  must  doubt- 
less be  extremely  varied,  and  the  Chinese  are 
■aid  to  be  in  the  enjoyment  of  most  of  the  finits 
and  vegetables  that  are  reared  throughout  Europe. 
There  is  little  that  is  worthy  of  remark  in  what 
has  been  stated  with  regard  to  the  methods  em- 
ployed for  the  cultivation  of  their  vegetable  gar- 
dens. Recent  travellers  have  endeavoured  to 
throw  an  air  of  discredit  upon  the  relations  of 
the  learned  men  whose  accounts  have  been  al- 
ready noticed.  It  is  indeed,  not  impossible  that 
theae  reverend  fathers  may  have  endeavoured 
to  draw  a  little  upon  the  credulity  of  their  read- 
ers ;  but,  on  the  other  hand,  it  must  be  consi- 
dered, that  while  our  own  intelligent  country- 
men who  have  been  admitted  within  the  borders 
of  the  celestial  empire  have  had  their  opportuni- 
ties for  observation  limited  to  the  time  em- 
ployed in  the  performance  of  a  rapid  journey, 
during  which  they  were  always  watched  by  a 
government  escort,  their  precursore  remained  for 
a  considerable  time  in  the  country,  and  could 
consequently  examine  thingr  at  their  leisure  and 
in  comparative  freedom. 

From  Uie  earliest  times  the  Persians  have  been 
great  gardeners;  but  historians  and  travellere 
have  only  thought  deserving  of  their  notice  gar- 
dens which  have  been  constructed  for  the  plea- 
sure of  monarchs,  or  as  proofs  of  their  wealth 
and  power. 

That  the  Greeks  also  took  pleasure  in  horti- 
cultural pursuits  we  have  the  direct  testimony 
of  Theophrastus  and  Aristophanes.  Flowere  were 
ilways  in  great  request  among  them.  At  con- 
vivial meetings,  at  public  festivals,  and  in  reli- 
gious ceremonies,  the  presence  of  these  was  always 
required.  To  so  great  an  extent  was  this  use  of 
flowera  carried,  that  artists  were  established  in 
Athens,  whose  sole  occupation  it  was  to  compose 
wreaths  and  crowns  with  flowera  of  different  spe- 
cies, each  of  which  was  understood  to  convey  some 
particular  mythological  idea. 

The  Romans,  amid  all  their  conquests,  never 
foi^t  to  forward  the  useful  arts  of  life,  but  car- 
ried with  them  into  other  countries  such  as  they 
already  possessed,  while  they  showed  themselves 
to  be  willing  leamera  of  otfaera  which  they  found 
established  and  which  were  new  to  themselves. 


It  is  fortunate  for  the  interests  of  humanity  that 
the  benefits  which  they  thus  became  the  means 
of  disseminating,  were  in  their  nature  such  as 
would  soften  and  rapair  the  miseries  occasioned 
by  the  sword  ;  and  that  these  benefits  have  re- 
mained to  bless  the  countries  which  their  armies 
overran. 

It  may  be  supposed,  that  an  art  which  was 
capable  of  ministering  so  greatly  to  their  per- 
sonal gratification  as  that  of  vegetable  gardening, 
would  not  be  n^lected  by  the  Romans.  Colu- 
mella has  given  a  very  considerable  list  of  culi- 
nary plants  which  they  possessed,  and  some  of 
these  must  have  been  both  excellent  and  plentiful, 
since  he  speaks  of  them  as  being  esteemed  both 
by  slaves  and  kings. 

The  more  luxurious  among  the  Romans  were 
accustomed  to  force  vegetables,  and  the  emperor 
Tiberius  is  said  to  have  been  so  fond  of  cucum- 
bers^ that  he  secured  by  that  means  a  supply  for 
his  table  throughout  the  year. 

The  kitchen-gardens  of  the  modem  Italians 
contain  nearly  every  vegetable  that  we  possess ; 
but  their  methods  of  cultivation  are  not  such  as 
to  afford  them  in  that  degree  of  perfection  in 
which  we  are  accustomed  to  enjoy  them,  and  to 
which  the  climate  would  seem  qualified  to  bring 
them.  The  gardens  of  the  peasants  throughout 
the  Italian  states  are  but  scantily  supplied, gourds 
and  Indian  com  comprising  nearly  all  which  they 
are  made  to  contain.  It  is  only  in  the  gardens 
attached  to  religious  houses  that  horticulture  is 
puraued  with  any  skill.  In  the  laboura  of  these 
the  friare  themselves  are  accustomed  to  assist, 
while  in  other  situations  in  that  country  the 
office  of  a  gardener  is  commonly  filled  by  one 
who  has  had  little  or  no  instraction  to  fit  him 
for  the  employment. 

Gardens  are  found  universally  throughout  the 
Netherlands,  so  that,  to  use  the  words  of  Sir  W. 
Temple,  '*  gardening  has  been  the  common  fa- 
vourite of  public  and  private  men ; — a  pleasure 
of  the  greatest,  and  a  care  of  the  meanest,  and 
indeed  an  employment  and  a  possession  for  which 
no  man  there  is  too  high  nor  too  low."  There 
is  not  a  cottage  to  be  seen  which  has  not  a  gar- 
den attached  to  it ;  and  although  this  is  some^ 
times  exceedingly  small,  the  high  degree  of  cul- 
ture which  is  bestowed  upon  it  rendera  the  spot 
available  for  the  comfort  of  the  cottager's  family 
Towards  this  desirable  object  every  particle  <  f 
matter  capable  of  ameliorating  the  soil  is  care- 
fully collected  and  applied.  From  these  cireum- 
stances,  it  may  be  readily  supposed  that  the 
Dutch  are  possessed  of  every  fruit  and  escu- 
lent vegetable  that  their  climate  is  capable  of 
maturing. 

In  France,  although  gardens  are  not  nearly  so 
universal  as  in  Holland,  they  are  still  very  gene- 
rally met  with,  their  characteristic  quality  l>eing 
that  of  neatness.    This  statement  refers,  bout  ever, 
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more  correctly  to  the  northern  than  to  the  south- 
ern division  of  the  kingdom,  where  the  cottagers' 
gardens  resemble  much  those  of  the  Italian  pea- 
sants, as  well  in  their  careless  mode  of  culture  as 
in  the  paucity  of  their  contents.  Nothing  can 
be  objected  against  the  system  pursued  by  the 
market  gardeners  who  supply  the  French  metro- 
polis, and  by  whose  skUl  and  industry  many 
vegetables  are  brought  to  a  very  luxuriant 
growth. 

In  the  north  of  Europe  gardening  is  in  general 
a  favourite  pursuit,  and  the  cottages  of  the  pea- 
sants are  for  the  most  part  provided  with  a  spot 
of  ground  sufficient  in  extent  to  answer  the 
demands  of  their  inmates.  This  is  not  so  much 
the  case,  however,  in  the  Prussian  dominions. 
Cabbages  and  potatoes  form  the  greater  part  of 
the  produce  there  obtained  by  the  cottagers. 
The  gardens  of  the  higher  classes  are  very  dif- 
ferently managed,  so  as  to  produce  vegetables  in 
great  variety  and  abundance. 

The  art  of  gardening  in  Rusda^  in  common 
with  many  other  useful  pursuits,  owes  its  origin 
to  Peter  the  Great.  Previous  to  the  reign  of 
this  monarch,  there  was  scarcely  such  a  thing 
known  throughout  the  empire  as  a  garden,  and 
the  only  culinary  vegetables  grown  in  the  coun- 
try were  a  few  species  of  stunted  kale.  Even 
now  the  use  of  gardens  in  that  country  is  con- 
fined to  the  great  and  wealthy  of  the  land,  and 
their  choice  of  culinary  vegetables  is  but  small. 
A  considerable  improvement  in  this  respect  is, 
however,  visible  of  late  years,  during  which  time 
many  additions  have  been  made  to  their  kitchen- 
gardens  by  different  travellers. 

Potatoes  are  now  cultivated  to  some  extent  in 
Russia,  but  they  are  of  recent  introduction,  and 
it  was  for  some  time  difficult  to  induce  tho  pea- 
santry either  to  cultivate  or  to  eat  them,  for  the 
simple  reason  that  they  came  recommended  by 
their  lords,  who  were  not  unnaturally  perhaps 
suspected  of  some  selfish  or  sinister  motive  in 
that  recommendation .  Horticulture  has  attained 
to  a  high  degree  of  perfection  in  Russia  under 
the  auspices  of  its  princes  and  nobles^  and  it  is 
a  curious  fact  that  more  pine-apples  are  grown 
in  the  immediate  vicinity  of  St  Petersburgh, 
than  in  all  the  other  countries  of  continental 
Europe. 

In  Poland,  gardening  was  practised  earlier  than 
in  Russia,  considerable  progress  having  been 
made  in  the  art  at  the  end  of  the  seventeenth 
century,  during  the  reign  of  Stanislaus  Augus- 
tus. There  is  a  very  remarkable  garden  at  War- 
saw, known  by  the  name  of  Laz^iki.  This  was 
formed,  and  the  palace  to  which  it  was  attached 
yraa  built,  by  the  last  king  of  Poland.  Among 
other  curious  and  some  very  magnificent  objects 
in  these  gardens,  are  numerous  pedestals  ranged 
in  various  situations,  and  upon  these,  instead  of 
sculptured  statues^  living  human  figures  of  both 


sexes  were  placed  on  festal  occasions.  These 
persons  were  dressed  in  classical  costume,  and 
were  taught  to  assume  and  maintain  certain  atti- 
tudes in  keeping  with  the  characters  they  were 
intended  to  represent. 

It  is  to  Spain  that  the  rest  of  Europe  is  in- 
debted for  the  introduction  of  many  plants  from 
Mexico,  Chili,  and  Pern.  Seeds  were  brought 
firom  these  regions,  in  the  reign  of  Ferdinand  tiie 
Sixth-,  for  the  royal  garden  of  Madrid,  whence 
their  produce  has  been  distributed.  Spain  is  very 
rich  in  cultivated  fruita,  so  that  some  species  are 
made  to  form  articles  of  external  commerce ;  but 
the  same  pre-eminence  in  garden  cultivation  does 
not  now  appear  which  was  claimed  for  her  by 
Columella  in  the  time  of  the  Roman  republic, 
and  which  was  probably  as  well  deserved  during 
the  dominion  of  the  Moors.  The  oldest  and 
most  extensive  gardens  now  to  be  found  in  Spain 
are  of  Moorish  origin,  and  have  once  been  ap- 
pendages to  the  palaces  of  their  Arabian  kings. 

The  Chinampas,  or  floating  gardens  of  Mexico, 
are  justly  considered  objects  of  the  greatest 
curiosity.  The  invention  of  these  gardens  is  said 
to  have  arisen  out  of  the  extraordinary  situation 
in  which  the  Aztecs  were  placed  on  the  conquest 
of  their  country  by  the  Tepanecan  nation,  when 
they  were  confined  in  great  numbers  to  the  small 
islands  on  the  lake,  and  were  driven  to  ex^t^ 
all  manner  of  ingenuity  in  order  to  provide  a 
sufficiency  of  food  for  their  sustenance.  Hum- 
boldt conjectures  that  the  first  idea  of  these  float- 
ing gardens  may  have  been  suggested  by  nature 
herself,  seeing  that,  ^  on  the  marshy  banks  of 
the  lakes  of  Xocfaimilco  and  Chaloo  the  agitated 
waters,  in  the  time  of  the  great  floods,  cany  away 
pieces  of  earth  covered  with  herbs  and  bound 
together  with  roots.  The  first  Chinamptts  were 
mostly  fragments  of  ground  artificially  joined 
together  and  cultivated.'*  Following  up  this  sug- 
gestion, it  would  not  be  difficulty  by  means  of 
wicker-work  formed  with  marine  planta  and  a 
substratum  of  bushes  combined  with  tenaciooa 
earth  or  clay,  to  construct  similar  gardens  of 
adequate  dimraifiions.  Upon  these  was  placed 
fine  black  mould  sufficiently  deep  for  the  sus- 
tenance of  the  plants  which  it  was  desired  to 
raise.  The  form  usuaUy  given  to  these  Chin- 
ampas was  quadrangular,  and  their  size  varied 
from  one  hundred  and  fifty  to  three  hundred 
feet  in  length,  with  a  breadth  of  frx>m  twenty  to 
seventy  feet. 

At  first  the  use  of  these  floating  gardens  was 
confined  to  the  growth  of  maize  and  other  objeetf 
of  absolute  necessity;  but  in  the  progreas  of 
time,  and  when  the  Mexicans  had  shaken  ofi* 
the  yoke  which  rendered  this  restricted  ^^lo- 
priation  necessary,  the  ownen  of  the  Chinampas 
Implied  themselves  to  the  production  of  vegeta- 
ble luxuries,  and  grew  fruits,  and  flowers^  and 
odoriferous  plants,  which  were  used  f<Nr  ths 
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embellishment  of  their  temples  and  the  recrea- 
tion of  their  nobles.  Daily  at  sun-rise,  according 
to  the  Abbe  ClavigerOy  were  seen  to  arrive  at  the 
city  of  Mexico,  innumerable  boats  loaded  with 
rarious  kinds  of  flowers  and  herbs,  the  produce 
of  these  floating  islands.  The  garden  is  some- 
times seen  to  contain  the  cottage  of  the  Indian 
who  is  employed  to  guard  a  contiguous  group  of 
gardens;  and  on  each  one  there  is  commonly 
erected  a  small  hut,  under  which  the  cultivator 
can  shelter  himself  from  storms  or  from  the 
intense  heat  of  the  sun.  If  it  is  wished  to  place 
the  garden  in  a  different  place,  this  is  easily 
effected  by  means  of  long  poles,  or  by  rowers 
placed  in  a  boat  to  which  the  garden  is  fastened. 
In  the  driest  seasons  the  Chinampas  are  always 
productive,  and  it  is  not  difficult  to  renew  the 
powers  of  the  soil  by  means  of  mud  taken  from 
the  bottom  of  the  lake,  and  which  is  highly  fer- 
tilizing. One  of  the  most  agreeable  recreations 
afforded  to  the  citizens  of  Mexico,  is  that  of  pro- 
ceeding in  small  boats  in  the  evening  among 
these  gardens,  the  vegetation  upon  which  is  al- 
ways in  a  state  of  luxuriance. 

Floating  gardens  are  maintained  also  on  some 
of  the  rivers  and  canals  in  China^  where  an  ex- 
cessive population  produces  the  same  effect  as 
that  just  mentioned  as  having  resulted  from  the 
oppression  exercised  upon  the  Aztecs  by  their 
Tepanecan  conquerors ;  and  the  inhabitants  are 
obliged  to  have  recourse  to  every  expedient  for 
increasing  the  means  of  subsistence. 

Of  those  emigrants  who  under  ordinary  cir- 
cumstances take  up  their  permanent  residence  in 
distant  colonies,  a  lai^ge  proportion  is  drawn  from 
the  agricultural  classes.  It  is  natural  that  these 
people  should  provide  for  their  future  comfort 
by  conveying  with  them  seeds  of  various  plants, 
to  the  cultivation  and  use  of  which  they  have 
betn  accustomed  in  their  native  land.  Accord- 
ingly we  find,  that  in  almost  all  places  which 
have  been  colonized  from  Eun^pe,  the  introduc- 
tion of  such  vegetables  has  been  attempted,  and 
in  this  respect  the  condition  of  colonies  frequently 
presents  a  fair  evidence  of  the  progress  of  horU- 
culture  in  the  parent  state. 

The  Dutch,  who  found  at  the  Cape  of  Good 
Hope  no  other  fruits  than  the  chestnut,  a  nut 
like  the  wild  almond  and  the  wild  plum,  and  no 
culinary  plants  but  a  sort  of  vetch,*  have  ren- 
dered Uiat  colony,  as  regards  its  vegetable  pro- 
ductions, one  of  the  most  interesting  spots  with 
which  we  are  acquainted.  Here  are  to  be  seen 
fruits  and  flowers,  beautiful  shrubs,  and  the  most 
magnificent  trees,  all  collected  together  from 
every  climate  and  quarter  of  the  globe,  and  all 
flourishing  in  the  greatest  perfection. 

Our  colonists  in  New  South  Wales  have  natu- 
ralized in  that  delightful  climate  nearly  all  the 
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culinary  vegetables  which  are  to  be  found  in  this 
country,  and  in  the  market  at  Sydney  some  of 
these  are  to  be  seen  in  a  state  of  greater  perfec- 
tion than  can  be  given  to  them  in  this  climate* 
The  fruits  of  the  South  of  Europe  are  likewise 
successfully  cultivated,  and  pine-apples,  toge- 
ther with  many  other  productions  of  the  tro- 
pics, are  raised  with  as  little  trouble  as  attends 
the  rearing  of  cucumbers  and  melons  in  this 
country. 

There  are  good  reasons  for  believing  that  dur- 
ing the  time  of  their  ascendancy  in  Britain  the 
Romans  introduced  various  vegetable  produc- 
tions, together  with  the  practice  of  their  mode 
of  gardening.  This  art  never,  however,  attained 
to  any  degree  of  perfection  in  this  country  until 
the  latter  end  of  the  seventeenth  century,  and  it 
is  probable  that  the  greatest  impetus  which  it 
ever  received  was  given  by  the  establishment  of 
the  Horticultural  Society  in  1805.  By  the  exer- 
tions of  this  association,  full  advantage  has  been 
gained  from  the  researches  of  travellers,  and 
powerful  incentives  offered  for  the  experiments 
of  ingenious  and  scientific  men. 

At  present,  with  the  exception  perhaps  of 
Holland,  there  is  no  country  where  the  use  of 
gardens  is  so  general  as  in  our  own.  The  hum- 
blest cottage  is  frequently  seen  to  be  surrounded 
by  a  small  spot,  whence  may  be  drawn  a  whole- 
some and  agreeable  variety  for  the  frugal  board 
of  the  inhabitants ;  and  even  in  towns,  where 
the  power  of  vegetation  is  scarcely  able  to  with- 
stand the  effects  of  the  confined  and  noxious 
atmosphere,  a  few  yards  of  soil  are  often  appro- 
priated to  the  same  purpose. 

"  The  laborious  journeyman  mechanic,"  says 
Mr  Loudon,  ''  whose  residence  in  large  cities  is 
often  in  the  lur  rather  than  on  tlie  earth,  decorates 
his  garret  window  with  a  garden  of  pots.  The 
debtor  deprived  of  personal  liberty,  and  the  pau- 
per in  the  work-house,  divested  of  all  property 
in  external  things,  and  without  any  fixed  object 
on  which  to  place  their  affections,  sometimes 
resort  to  this  symbol  of  territorial  appropriation 
and  enjoyment.  So  natural  it  is  for  all  to  fancy 
they  have  an  inherent  right  in  the  soil,  and  so 
necessary  to  happiness  to  exercise  the  affections 
by  having  some  object  on  which  to  place  them." 

The  practical  objects  of  the  cultivator  of  vege- 
table substances,  are — 

1.  To  collect  useful  and  ornamental  plants 
from  the  domains  of  nature,  and  from  all  quar- 
ters of  the  world. 

2.  To  adapt  the  soil,  moisture,  heat,  and  gene- 
ral culture  suitable  to  such  plants,  so  that  they 
may  vegetate  to  the  full  extent  of  their  powers. 

3.  By  artificial  means,  such  as  blanching  and 
other  processes,  to  change  the  nature  and  juices 
of  plants,  whereby  they  are  rendered  more  escu- 
lent. 

4.  To  produce  new  sorts  or  varieties  of  natural 
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species,  by  engraftiDg,  budding,  and  other  pro- 


Sou..  The  soil  which  covers  the  surface  of 
the  earth,  is  composed  of  the  pulverized  matter 
of  the  different  rucks,  the  primary  ingredients 
of  which  are  silex,  alumina,  lime,  magnesia,  iron, 
and  a  few  other  salts.  Thb  is  called  the  pri- 
mary soil,  and  according  as  either  of  the  com- 
ponent ingredients  preponderates,  it  may  be 
sandy,  clayey,  calcareous,  ferruginous^  saline. 
The  soil  also  contains  a  greater  or  less  proportion 
of  vegetable  remains,  such  as  the  decomposed 
leaves  and  trunks  of  trees,  or  the  peaty  remains  r 
of  cryptogamic  and  other  marsh  plants.  Some 
soils,  indeed,  are  almost  entirely  composed  of 
vegetable  remains,  and  constitute  the  rich  dark 
mould,  which,  duly  diluted,  is  esteemed  the  most 
fertile  for  the  growth  of  vegetables.  Some 
plants,  however,  thrive  best  in  one  kind  of  soil, 
and  some  in  another.  The  object  of  the  culti- 
vator then,  and  especially  of  the  horticulturist, 
is  to  adapt  his  soil  for  the  particular  kinds  of 
plants  he  wishes  to  rear  in  perfection.  Hence, 
the  preparation  of  artificial  soils.  It  is  doubted 
by  many,  whether  the  pure  earths  afibrd  any 
nourishment  to  plants ;  at  all  events,  they  enter 
but  very  sparingly  into  their  composition.  They 
serve,  however,  as  a  medium  by  which  water, 
carbon,  and  some  of  the  gases,  are  conveyed  into 
their  juices,  and  also  as  a  convenient  means  by 
which  the  fibrous  or  bulbous  roots  are  attach^ 
to,  and  held  firm  and  stationary  in,  the  ground. 
The  true  nourishment  of  plants  is  water  and 
decomposing  organic  matter,  whether  vegetable 
or  animal.  The  constituent  parts  of  the  soil 
which  give  tenacity  and  coherence,  are  the 
minutely  divided  particles,  and  they  possess  this 
power  in  the  greatest  degree  if  they  be  alumin- 
ous. 

If  the  silicious  or  sandy  particles  are  in  excess, 
however,  sterility  is  the  consequence.  Neither 
must  the  soil  be  too  much  comminuted ;  a  cer- 
tain proportion  of  coarser  particles  seems  to  be 
requisite.  No  one  ingredient  should  be  in  excess 
in  any  fertile  soil,  not  even  an  excess  of  organic 
matters :  so  tliat  the  best  soil  for  general  pur- 
poses b  that  where  an  equable  admixture  of  the 
general  ingredients  is  present,  with  a  portion  of 
the  particles  in  a  state  of  minute  comminution. 

Much  of  the  fertility  of  soils  depends  upon 
their  power  of  absorbing  moisture  from  the  air. 
When  this  power  b  great,  the  plant  b  supplied 
with  moisture  in  dry  seasons,  and  the  efiiects  of 
evaporation  during  the  sunshine  is  compensated 
by  the  absorption  of  moisture  at  night.  Stiff 
clayey  soils  which  absorb  a  great  proportion  of 
rain-water  are  not,  however,  the  best  suited  for 
absorbing  it  in  dry  weather,  as  the  surfiuae  be- 
comes hard  and  separates  into  deep  fissures,  which 
assist  the  evaporating  effects  from  the  interior. 
The  best   absorbing  soib  are  those  in   which 


there  is  a  due  admixture  of  sand,  clay,  and  lime, 
with  animal  or  vegetable  matter,  and  of  a  loose 
and  light  texture,  freely  permeable  to  the  air 
and  mobture. 

Carbonate  of  lime,  and  animal  and  vegetable 
nuitter,  are  highly  useful  in  thb  respect  to  soib: 
they  impart  an  absorbent  power  without  giving 
the  soil  too  great  tenacity.  The  absorbent 
power  of  soils  ought  to  be  adapted  to  the  cli- 
mate. In  moist  climates,  a  sandy  light  soil  will 
be  mors  productive  than  a  deep  clayey  one,  and 
the  contrary.  The  subsoil  also  has  a  consider- 
able eflect  in  modifying  the  quantity  of  mois- 
ture. Shallow  soils,  situated  on  rocky  ground, 
soon  lose  their  mobture,  while  deep  clay  subsoils 
retain  it  (or  a  long  time. 

Some  soib  absorb  heat  much  more  quickly 
and  copiously  than  others^  and  also  retain  their 
heat  longer.  Black  and  brown  mould  has  this 
property,  while  lighter  clays  and  chalky  soib 
are  less  absorbent  of  heat,  the  former  giving  it 
out  again  sooner  than  the  latter. 

Biarshy  soils,  exposed  to  inundations  and  to 
continual  evaporation,  are  colder  and  more  un- 
genial  than  dry  lands.  The  elevation  above  the 
sea  level  has  also  a  very  great  effect  on  the  tem- 
perature and  on  the  growth  of  plants. 

Digguigy  ploughing,  and  pulverizing  the  soU, 
and  exposing  the  surfiice  to  the  action  of  the 
summer  sun  and  the  winter^s  frost,  are  highly 
useful  operations,  by  which  the  tenacity  of  stiff 
soib  are  overcome,  weeds  and  insects  are  destroy- 
ed, and  a  quantity  of  air  b  admitted  into  its  par- 
ticles. 

The  rotation  of  crops  b  a  well  known  prac- 
tice among  all  vegetable  cultivators.  In  order 
that  vegetables  may  thrive  vigorously,  and  be- 
come productive,  it  b  necessary  that  their  loeaK- 
ties  should  be  changed  every  other  year.  Thb 
is  the  case  with  the  grains  and  many  other  plants, 
but  does  not  take  place  with  all  vegetables^  nor 
trees  which  are  long  lived.  At  one  time  it  was 
supposed  that  vegetables  exhausted  the  nutritive 
particles  of  the  soil,  if  grown  too  long  on  one 
spot,  and  thus  required  a  change ;  but  as  other 
vegetables  requiring  precisely  the  same  kind  of 
nutrition,  are  found  to  grow  perfoctly  well  if 
planted  in  succession  to  their  predecesson  of 
another  kind,  thb  theory  was  not  deemed  tena- 
ble. The  prevailing  theory  now  is,  that  plants 
give  out  from  their  roots  an  exerementitions 
matter,  which,  though  noxious  to  individuab  of 
the  same  species,  may  not  be  so  to  other  fiuni- 
lies  of  plants.  The  experiments  of  M.  Macaire 
demonstrate  that  plants  do  excrete  noxious  mat- 
ters from  their  roots,  perhaps  analogous  to  the 
exerementitions  matter  of  animals.* 

Mcmmr*.  The  use  of  manure  is  to  afford  a 
supply  of  nutritive  matter  to  plants.    It  has 

*  £din.  PUkMoph.  Jouraal,  Na  9B,  p.  21& 
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been  preTioualy  stated,  that  the  elementary  con- 
stituents of  all  vegetable  bodies  consist  of  oxy- 
gen, hydrogen,  and  nitrogen  gases,  with  carbon, 
and  a  few  of  the  earthy  salts,  and  it  must  be 
•rident  that  substances  furnishing  these  ele- 
mentaiy  matters,  imd  in  a  condition  best  suited 
for  absorption  by  the  oi*gans  of  plants,  are  those 
beet  adapted  as  manures. 

Animal  and  vegetable  substances  in  a  state  of 
decomposition,  and  some  earthy  and  saline  mat- 
ters, constitute  the  different  kinds  of  manure. 
According  to  the  experiments  of  Sir  H.  Davy,* 
all  substances  entering  into  the  composition  of 
vegetable  manure  or  food,  must  be  in  a  state  of 
fluidity,  or  in  the  form  of  gas  or  air.  The 
great  object,  therefore,  in  the  application  of 
manure,  should  be  to  make  it  afford  as  much  solu- 
ble matter  as  possible  to  the  roots  of  the  plant, 
and  that  in  a  slow  and  gradual  manner,  so  that 
it  may  be  entirely  consumed  in  forming  its  soft 
and  organized  parts. 

Mucilaginous,  gelatinous,  saccharine,  oily  and 
extractive  fluids,  carbonic  acid,  and  water,  are 
substances  that,  in  their  unchanged  state,  con- 
tain almost  all  the  principles  necessary  for  the 
life  of  plants ;  but  there  are  few  cases  in  which 
they  can  be  applied  as  manure  in  the  pure  form, 
and  vegetable  manures  in  general  contain  a  great 
excess  of  fibrous  and  insoluble  matter,  which 
must  undei^  chemical  change  before  it  can  be- 
come the  food  of  plants.  The  nature  of  the  che- 
mical changes  in  these  substances  may  thus  be 
briefly  stated.  If  any  fresh  vegetable  matter 
which  contains  sugar,  mucilage,  starch,  or  other 
of  the  vegetable  compounds  soluble  in  water, 
be  moistened  and  exposed  to  air,  at  a  tempera- 
ture from  56^  to  80°,  oxygen  will  soon  be  ab- 
sorbed, and  carbonic  acid  formed,  heat  will  be 
produced,  and  elastic  fluids,  principaUy  carbonic 
acid,  gaseous  oxide  of  carbon,  and  hydro-car- 
bonate, will  be  evolved ;  a  dark-coloured  liquid, 
of  s  slightly  sour  or  bitter  taste,  will  likewise  be 
formed ;  and  if  the  process  be  suffered  to  con- 
tinue for  a  time  sufficiently  long,  nothing  solid 
will  remain,  except  earthy  and  saline  matter, 
coloured  black  by  charcoal.  The  dark  coloured 
fluid  formed  in  the  fermentation  always  contains 
acetic  acid,  and  when  albumen  or  gluten  exists 
in  the  vegetable  substance,  it  likewise  contains 
volatile  alkali.  In  proportion  as  there  is  more 
gluten,  albunien,  or  matters  soluble  in  water  in 
the  vegetable  substances  exposed  to  fermenta- 
tion, BO  in  proportion,  all  other  circumstances 
being  equal,  will  the  process  be  more  rapid. 
Pure  woody  fibre  alone  undergoes  a  change  very 
slowly,  but  its  texture  is  broken  down,  and  it 
is  eaedly  resolved  into  new  aliments,  when  mixed 
with  substances  more  liable  to  chan^,  contain- 
ing more  oxygen  and  hydrogen.    Volatile  and 

♦  Agrieoltanu  Chemistry. 


fixed  oils,  resins,  and  wax,  are  more  susceptible 
!  of  change  than  woody  fibre,  when  exposed  to 
air  and  water,  but  much  less  liable  than  the 
other  vegetable  compounds ;  and  even  the  most 
inflammable  substances,  by  the  absoi'ption  of 
oxygen,  become  gradually  soluble  in  water. 
Animal  matters  in  general  are  moi'e  liable  to 
decompose  than  vegetable  substances,  oxygen  is 
absorbed,  and  carbonic  acid  and  ammonia  formed 
in  the  process  of  their  putrefaction.  They  pro- 
duce foetid  compound  elastic  fluids,  and  likewise 
azote  ;  they  afford  dark  coloured  acid  and  oily 
fluids,  and  leave  a  redduum  of  salts  and  earths, 
mixed  with  carbonaceous  matter. 

The  principal  substances  which  constitute  the 
different  parts  of  animals,  or  which  are  found 
in  tlieir  blood,  their  secretions,  or  their  excre- 
ments, are  gelatine,  fibrin,  mucus,  fatty,  or  oily 
matter,  albumen,  urea,  uric  acid,  and  other 
acid,  saline,  and  earthy  matters. 

Whenever  manures  consist  principally  of  mat- 
ter soluble  in  water,  it  is  evident  that  theii*  fer- 
mentation or  putrefection  should  be  prevented 
as  much  as  possible,  and  the  only  cases  in  which 
these  processes  can  be  useiiil,  are  when  the  man- 
ure consists  principally  of  vegetable  or  animal 
fibre.  The  circumstances  necessary  for  the  pu- 
trefection of  animal  substances,  are  similar  to 
those  required  for  the  fermentation  of  vegetable 
matters — a  temperature  above  the  freezing  point, 
the  presence  of  water,  and  of  oxygen,  at  least  in 
the  first  stage  of  the  process.  To  prevent  man- 
ures  from  decomposing,  they  should  be  pi'e- 
served  dry,  defended  firom  the  contact  of  air, 
and  kept  as  cool  as  possible.  Salt  and  alcohol 
appear  to  owe  their  power  of  preserving  animal 
and  vegetable  substances  to  their  attraction  for 
water,  by  which  they  prevent  its  decomposing 
action,  and  likewise  to  their  excluding  air. 

We  ahall  here  enumerate  a  few  of  the  different 
kinds  of  manures.  All  green  succulent  plants 
contain  saccharine  or  mucilaginous  matter,  with 
woody  fibre,  and  readily  ferment.  Such  diould 
therefore,  if  intended  for  manure,  be  used  as  soon 
as  possible  after  their  death.  Hence  the  advan- 
tage of  digging  in  green  crops,  whether  natural 
or  sown  on  purpose;  they  must  not,  however,  be 
turned  in  too  deep,  otherwise  fermentation  will 
be  prevented  by  oompreasion  and  exclusion  of 
air.  Green  crops  should  be  dug  in,  if  it  be  pos- 
sible, when  in  flower,  or  at  the  time  the  flower 
is  beginning  to  appear ;  for  it  is  at  this  period 
that  they  contain  the  largest  quantity  of  easily 
soluble  matter,  and  that  their  leaves  are  most 
active  in  forming  nutritive  matter.  Green  crops, 
bind  weeds,  or  the  parings  of  hedges  or  ditches, 
require  no  preparation  to  fit  them  for  manure, 
nor  does  any  kind  of  fresh  vegetable  matter. 
The  decomposition  slowly  proceeds  beneath  the 
soil,  the  soluble  matters  are  gradually  dissolved, 
and  the  slight  fermentation  which  goes  on. 
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checked  by  the  wunt  of  a  free  communication  of 
air,  tends  to  render  the  woody  fibre  eoluble, 
without  occasioning  the  rapid  dissipation  of 
elastic  matter.  When  old  pastures  are  broken 
up  and  turned  into  garden  ground,  not  only  has 
the  soil  been  enriched  by  the  death  and  slow 
decay  of  the  plants  which  have  left  soluble  mat- 
ters in  the  soil,  but  the  leaves  and  roots  of  the 
grasses  living  at  the  time,  and  occupying  so  large 
a  part  of  the  surface,  afford  saccharine,  mucila- 
ginous, and  extractive  matters,  which  become 
immediately  the  food  of  the  crop,  and  from  their 
gradual  decomposition  afford  a  supply  for  suc- 
cessive years. 

Bape  cake  and  HtUseed  cake  contain  a  large 
quantity  of  mucilage,  some  albuminous  matter, 
and  oil.  This  kind  of  manure  should  be  used 
recent,  and  kept  as  dry  as  possible  before  it  is 
applied. 

Malt  dust  consbts  chiefly  of  the  incipient 
germ  which  is  separated  from  the  grain,  in  the 
process  of  turning  and  drying  the  malt.  It  is 
a  strong  manure,  probably  from  containing  a 
portion  of  saccliarine  matter,  and,  like  the  last, 
should  be  used  in  its  recent  and  dry  state. 

Sea  weeds.  The  different  kinds  of  fudy  algef^ 
and  coniferm  are  largely  employed  as  manures 
on  the  sea  coasts  of  Britain  and  Ireland.  In  the 
north  of  Scotland  and  Orkney  islands,  the  sea 
tang  (fucus  diffitatusyj  is  generally  used  on 
account  of  its  greater  substance.  When  driven 
on  shore  by  the  winter  storms  or  gales  of  spring, 
it  is  collected  and  laid  on  the  land,  and  then 
ploughed  down.  It  is  a  powerful  manure,  but 
its  benefits  do  not  extend  beyond  one,  or  at  most 
two  seasons.  By  dilution  in  water,  the  fuci 
yield  a  lai^  proportion  of  mucilage  and  by  dis- 
tillation water,  but  no  ammonia;  the  residue 
contains  carbonaceous  matter,  with  sea  salt  and 
carbonate  of  soda.  Sea  weed  is  sometimes  suf- 
fered to  ferment  before  it  is  used,  but  this  pro- 
cess seems  wholly  unnecessary,  for  there  is  no 
fibrous  matter  rendered  soluble  in  the  process, 
and  a  part  of  the  manure  is  lost.  The  best  me- 
thod is  to  use  it  as  iresh  as  it  can  be  procured. 
Some  sea  weed  which  had  been  fermented,  so  as 
to  have  lost  about  half  its  weight,  afforded  less 
than  one- twelfth  of  mucilaginous  matter ;  from 
which  it  may  be  fairly  concluded,  that  some  of 
this  substance  is  destroyed  in  fermentation. 

Peat  earth.  This  substance  remains  for  years 
exposed  to  water  and  air  without  undergoing 
change,  and  in  this  inert  state  yields  little  or  no 
nourishment  to  plants.  Mere  woody  fibre  will 
not  decompose,  unless  some  substances  are  mixed 
with  it,  which  act  the  same  part  as  the  muci- 
lage, sugar,  and  extractive  or  albuminous  mat- 
ters with  which  it  is  usually  associated  in  herbs 
and  succulent  vegetables.  Thus,  a  mixture  of 
common  farm-yard  dung  and  peat  earth  will 
ferment  readily,  or  any  other  species  of  putres- 


cible  substance  will  answer  the  same  purpose. 
One  part  of  dung  is  thus  found  to  promote  the 
fermentation  of  three  parts  of  peat.  In  cases  in 
which  living  v^tables  are  mixed  with  the  peat, 
the  fermentation  will  be  more  readily  effected. 

Tanners'  spent  bark,  wood  shavings,  or  other 
vegetable  fibre,  will  probably  require  as  much 
dung  to  bring  them  into  fermentation  as  the 
worst  kinds  of  peat.  Woody  fibre  may  also  be 
prepared  so  as  to  become  a  manure  by  the  action 
of  lime. 

Wood  ashes  imperfectly  formed,  that  is,  con- 
taining much  charcoal,  are  said  to  have  been  used 
with  success  as  a  manure.  A  part  of  their  effects 
maybe  owing  to  the  slow  and  gradual  consump- 
tion of  the  charcoal,  which  seems  capable  undier 
other  circumstances  than  those  of  actual  combus- 
iion,  of  absorbing  oxygen  so  as  to  become  carbonic 
acid.  Yeast  is  one  of  the  most  powerful  and 
durable  of  manures,  but  from  its  expense  can  oi 
course  be  little  used  in  this  way.  It  imparts  a 
very  vivid  green  to  auriculas.* 

Animal  manures.  These  substances  in  gene- 
ral require  no  chemical  preparation  to  fit  them 
for  the  soil.  The  great  object  is  to  blend  them 
with  the  earthy  constituents  in  a  proper  state  of 
division,  and  to  prevent  their  too  rapid  decom- 
position. Horses,  dogs,  or  other  large  animals 
that  liave  died,  should  be  covered  up  with  five  or 
six  times  their  bulk  of  soil,  mixed  with  one  part 
of  lime,  and  allowed  to  decompose  in  this  way 
for  a  few  months,  till  the  soil  is  impregnated 
with  fertilizing  juices.  At  the  time  of  digging 
up  this  dunghill,  the  addition  of  a  little  quick- 
lime will  destroy  the  nauseous  smell. 

Fish,  These  also  afford  a  rich  manure,  and 
should  be  applied  to  the  ground  as  soon  as  pos- 
sible, as  their  decomposition  is  more  r^id  than 
that  of  land  animals.  The  quantity,  however, 
should  be  limited. 

A.  Yotmg  records  an  experiment,  in  which 
herrings  spread  over  a  field  and  ploughed  in  for 
wheat,  produced  so  rank  a  crop,  that  it  was  en- 
tirely laid  before  harvest.  The  refuse  of  pil- 
cherds  are  used  in  Cornwall,  mixed  wiUi  sand 
and  soil ;  and  in  Lincolnshire  and  other  marshy 
counties  of  England,  the  common  stickleback, 
found  in  abundance  in  the  shallow  waters^  is 
used  for  a  similar  purpose. 

Banes  of  animals  are  now  much  used  as  a 
manure  both  in  England  and  Scotland,  and  their 
use  is  spreading  rapidly  over  the  continent. 
They  are  ground  in  a  mill,  and  reduced  to  a 
coarse  powder,  and  then  strewed  on  the  soil. 
This  substance  is  best  adapted  for  a  dry  soil. 

Homy  hair,  and  the  refase  of  skin  and  leather 
manufactures,  are  all  useful  manures. 

Urine,  bloody  and  other  liquid  animal  matters, 
if  preserved  in  pits  or  boxes,  also  prove  highly 

*  Loadoo. 
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ttimiilating  food  for  regetables.  To  this  may  be 
added,  the  excrements  of  animals.  Horse  and 
cow  dung  is  -usually  allowed  by  practical  agri- 
cnlturists  to  ferment  and  rot  before  it  is  applied 
to  the  land ;  though  Sir  H.  Davy,  on  chemical 
principles,  recommends  all  such  to  be  used  in  a 
recent  state.  The  dung  of  birds,  especially  of 
those  that  feed  on  animal  matter,  is  reckoned 
highly  stimulating  manure. 

L^ne,  Calcareous  and  saline  matters  are  much 
employed  in  vegetable  culture. 

"  Some  inquirers,"  says  Sir  H.  Davy,  "  adopt- 
ing that  sublime  generalization  of  the  ancient 
philosophers,  that  matter  is  the  same  in  essence, 
and  that  the  different  substances  considered  as 
elements  by  chemists,  are  merely  different 
arrangements  of  the  same  indestructible  particles, 
have  endeavoured  to  prove,  that  all  the  varieties 
of  the  principles  found  in  plants  may  be  formed 
from  the  substances  in  the  atmosphere,  and  tliat 
vegetable  life  is  a  process  in  which  bodies,  that 
the  Analytical  philosopher  is  unable  to  change 
or  to  form,  are  constantly  composed  and  decom- 
posed. But  the  general  result  of  experiments 
are  very  much  opposed  to  the  idea  of  the  com- 
position of  the  earths,  by  plants  from  any  of  the 
elements  found  in  the  atmosphere  or  in  water, 
and  there  are  various  facts  contradictory  to  the 
idea."  Jacquin  states,  that  the  ashes  of  glass- 
wort,  fsaltola  today)  when  it  grows  in  inland 
sitnations,  afford  the  vegetable  alkali ;  when  it 
grows  on  the  sea-shore,  where  compounds  which 
afford  soda  are  more  abundant,  it  yields  this 
alkali.  Duhamel  found  that  plants  which  usu- 
ally grow  on  the  sea-shore,  made  small  progress 
when  planted  in  soils  containing  little  common 
salt.  The  sun-flower,  when  growing  in  lands 
containing  no  nitre,  does  not  afford  that  sub- 
stance, though,  when  watered  by  a  solution  of 
nitre,  it  yields  nitre  abundantly.  The  table  of 
De  SausBure  shows  that  the  ashes  of  plants  are 
nmilar  in  constitution  to  the  soils  in  which  they 
have  vegetated.  This  philosopher  made  plants 
grow  in  solutions  of  different  salts,  and  he  ascer- 
tained, that  in  all  cases  certain  portions  of  the 
salts  were  absorbed  by  the  plants,  and  found 
unaltered  in  their  organs.  Even  animals  do  not 
appear  to  possess  the  power  of  forming  the  alka- 
lies and  earthy  substances.  Pr  Fordyce  found 
that  when  canary  birds,  at  the  time  they  were 
laying  cgRS,  were  deprived  of  access  to  carbonate 
of  lime,  their  eggs  had  sofl  shells.  Yet,  accords 
ing  to  the  chemical  analysis  of  Dr  Marcet,  the 
quantity  of  phosphate  and  carbonate  of  lime 
found  in  the  bones  of  the  chick,  is  much  more 
than  that  previously  existing  in  the  contents  of 
the  egg,  or  the  loss  sustained  by  the  shell. 

Lime,  from  its  strong  attraction  for  carbonic 
acid  and  moisture,  may  thus  also  be  beneficial, 
by  affording  a  supply  of  both  these  to  plants. 
lime  exists  in  nature,  and  In  the  soil,  in  a  state 


of  combination  with  carbonic  acid.  Limesiont, 
however,  before  it  can  be  rendered  friable,  mubt 
first  be  bui-nt  and  reduced  to  a  quick  or  caustic 
lime.  In  Ihis  state,  on  the  addition  of  water, 
it  readily  pulverizes,  and  greedily  abforbs  car- 
bonic acid  irom  the  atmosphere.  Very  few 
limestones  or  chalks,  however,  are  pure,  the 
primary  marbles  and  calcareous  spars  being  the 
exception.  Clay,  fl  int,  magnesia,  iron,  and  othoi 
salts,  are  in  greater  or  less  quantity  found  mixed 
in  limestones.  Slacked  lime  is  a  combination 
of  lime  with  about  a  third  of  its  weight  of  water, 
and  is  called  a  hydrate  of  lime,  and  when  this 
hydrate  becomes,  by  exposure  to  air,  a  carbon- 
ate, the  excess  of  water  is  expelled.  When 
ireshly  burned  or  slacked  lime  is  mixed  with 
any  moist  fibrous  vegetable  matter,  there  is  a 
strong  action  between  the  lime  and  the  vegetable 
matter,  and  they  form  a  kind  of  compost  toge^ 
ther,  of  which  a  part  is  usually  soluble  in  water. 
By  this  kind  of  operation,  lime  renders  matter, 
which  was  before  comparatively  inert,  nutritive; 
and  as  charcoal  and  oxygen  abound  in  all  vege- 
table matters,  it  becomes,  at  the  same  time> 
converted  into  carbonate  of  lime.  Mild  lime, 
powdered  limestone,  marls,  and  chalk,  have  no 
action  of  this  kind  upon  vegetable  matter ;  they 
destroy  worms  and  other  tender-skinned  vermin, 
and  they  prevent  the  too  rapid  decomposition  oi 
substances  already  dissolved,  but  in  other  re- 
spects their  operations  are  different  from  that  of 
quick  lime.  Lime,  marls,  and  even  shell-sand, 
produce  wonderfiil  effects  on  peat  soils,  by 
absorbing  the  gallic  acid  which  they  contain, 
and  promoting  the  decomposition  of  Uie  woody 
matters. 

All  soils  having  a  deficiency  of  calcareous 
earth,  and  which  do  not  effervesce  with  acids, 
are  improved  by  lime,  either  mild  or  quicklime. 
Sandy  soils  are  improved  more  than  clay.  When 
a  soil  deficient  in  calcareous  matter  contains 
much  soluble  vegetable  manure,  the  application 
of  quick  lime  should  always  be  avoided,  as  it 
either  tends  to  decompose  the  soluble  matters, 
by  uniting  to  them  carbon  and  oxygen,  so  as  to 
become  mild  lime,  or  it  combines  with  the 
soluble  matters,  and  forms  compounds,  having 
less  attraction  for  water  than  the  pure  vegetable 
substance.  The  case  is  the  same  with  regard  to 
most  animal  manures,  but  the  operation  of  the 
lime  is  different  in  different  cases,  and  depends 
upon  the  nature  of  the  animal  matter.  Lime 
forms  a  kind  of  insoluble  soap  with  oily  matters, 
and  then  gradually  decomposes  them,  by  sepa- 
rating from  these  oxygen  and  carbon.  It  com- 
bines likewise  with  the  animal  acids,  and  proba- 
bly assists  their  decomposition,  by  extracting 
carbonaceous  matter  from  them,  combined  with 
oxygen,  and  consequently  it  must  render  them 
less  nutritive.  It  tends  to  diminish  likewise 
the  nutritive  powers  of  albumen  from  the  same 
40 
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causes,  and  always  destroys,  to  a  certain  extent^ 
the  efficacy  of  animal  manures,  either  by  com- 
bining with  certain  of  their  elements,  or  by 
giving  to  them  new  arrangements.  lime  should 
never  be  applied  with  animal  manures,  unless 
they  are  too  rich,  or  for  the  purpose  of  prevent- 
ing noxious  effluvia.  It  is  injurious  when  mixed 
with  common  dung,  and  tends  to  render  the 
extractive  matter  insoluble ;  and  with  almost 
all  soft  animal  and  vegetable  substances,  lime 
forms  insoluble  composts,  and  thus  destroys  their 
fermentative  properties.  Such  compounds,  how- 
ever, exposed  to  the  continued  action  of  the  air, 
alter  in  course  of  time,  the  lime  becomes  a  car- 
bonate, and  the  animal  and  vegetable  matter 
•ento:  by  degrees  into  new  compounds  suited  for 
vegetable  nourishment.  In  this  view,  lime  pre- 
sents two  great  advantages  for  the  nutrition  of 
plants;  the  first,  that  of  disposing  certain  inso- 
luble bodies  to  form  soluble  compounds ;  the 
seoond,  that  of  prolonging  the  action  and  nutri- 
tive qualities  of  substances  beyond  the  term, 
during  which  they  would  be  retained,  if  these 
substances  were  not  made  to  enter  into  combina- 
tion with  lime. 

Impure  lime,  where  the  mixture  is  clay  or 
silex,  is  less  efficacious  in  proportion  to  theadmix- 
ture,  but  these  substances  are  not  deleterious. 

Magnesia,  on  the  other  hand,  has  been  deemed 
hurtful  to  com  crops,  although  it  may  be  found 
advantageous  in  mixing  with  peat  soils.  Car- 
bonate of  magnesia  is  deemed  a  useful  constitu- 
ent of  soils. 

6[^/»«tfitt,or8u]phateof  lime,has  beensometimes 
applied  as  a  manure,  but  the  exact  nature  of  its 
effects  has  been  a  subject  of  controversy.  It  has 
been  supposed  by  some  persons  to  act  by  its 
power  of  attracting  moisture  from  the  air ;  but 
this  agency  must  be  apparently  insignificant. 
When  combined  with  water,  it  retains  that  fluid 
too  powerfully  to  yield  it  to  the  roots  of  the 
plant,  and  its  adhesive  attraction  for  moisture  is 
inconsiderable ;  the  small  quantity  in  which  it  is 
used  is  also  a  circumstance  hostile  to  this  idea. 
It  has  been  erroneously  said,  that  gypsum  assists 
the  putrefaction  of  animal  substonces  and  the 
decomposition  of  manure.  The  ashes  of  saint- 
foin,  clover,  and  ryegrass  yield  considerable  quan- 
tities of  gypsum,  and  for  such  crops  it  is  well 
suited.  The  reason  why  gypsum  is  not  generally 
efficacious,  is  probably  be<muse  most  cultivated 
soils  contain  it  in  sufficient  quantities  for  the  use 
of  the  grasses.  In  the  common  course  of  culti- 
vation, gypsum  is  furnished  in  the  manure,  for 
it  is  contained  in  stable  dung,  and  in  the  dung 
of  all  cattle  fed  on  grass,  and  it  is  not  taken  up 
in  com  crops,  or  crops  of  peas  and  beans,  and  in 
very  small  quantities  in  turnip  crops ;  but  where 
lands  are  exclusively  devoted  to  pasturage  and 
hay,  it  will  be  continually  consumed. 

Phoiphate  of  lime  is  a  compound  part  rf  ani- 


mal and  vegetable  bodies;  it  is  insoluble  in  pure 
water,  but  is  soluble  in  water  containing  any 
acids.  It  constitutes  the  greater  part  of  cakined 
bones.  It  exists  in  most  excrementitious  sub- 
stances, and  is  found  both  in  the  straw  and  grain 
of  wheat,  barley,  oats,  and  r>*e,  and  likewise 
in  beans,  peas,  and  tares.  Phosphate  of  lime  is 
generally  conveyed  to  the  land  in  the  composi- 
tion of  other  manure,  and  it  is  probabl}'  neces- 
sary to  com  and  other  crops. 

Wood  ashes  consist  chiefly  of  potass  united  to 
carbonic  add ;  and  as  this  is  found  in  almost  all 
plants,  its  efficacy  as  an  ingredient  of  the  soil 
is  obvious. 

Common  saliy  which  is  a  chloride  of  soda,  is  also 
occasionally  used  as  a  manure.  According  to 
Sir  John  Pringle,  salt  in  small  quantitiee  assists 
the  decomposition  of  animal  and  vegetable  mat- 
ter. 

Soot  contains  ammonia,  an  empyreumatic  oil, 
and  carbon  or  charcoal;  it  thus  affords  a  power- 
ful manure.  On  the  whole.  Sir  U.  Davy  is  of 
opinion,  that  except  the  ammoniacal  compounds, 
or  the  compounds  containing  nitric,  acetic,  and 
carbonic  acid,  none  of  the  saline  substances  can 
afford,  by  decomposition,  any  of  the  common 
principles  of  vegetation.  The  alkaline  sulphates, 
and  the  earthy  muriates,  are  so  seldom  found  in 
I^ants,  or  are  found  in  each  minute  quantities, 
that  it  never  can  be  an  object  to  apply  them  to 
the  soil.  The  earthy  and  alkaline  substances 
seem  never  to  be  formed  in  vegetation,  and  there 
is  every  reason  to  believe,  that  they  are  never 
decomposed  ;  for  after  being  absorbed,  they  are 
found  in  the  ashes.  The  metallic  bases  of  these 
cannot  exist  in  contact  with  aqueous  fluids,  and 
these  metallic  bases,  like  other  metals,  have  not 
as  yet  been  resolved  into  any  other  fbms  of 
matter  by  artificial  processes.  They  combine 
readily  with  other  elements,  but  they  remain 
indestructible,  and  can  be  traced  undiminished 
in  quality  through  their  diversified  combina- 
tions. 

The  fermenting  substances  used  in  forminf; 
hot  beds  are,  stable  litter  or  dung  in  a  recent  or 
fresh  state,  tanner's  bark,  leaves  of  trees,  graas, 
and  the  herbaceous  parts  of  plants  gencarally. 
Stable  dung  is  in  the  most  general  use  for  form- 
ing hot  beds,  which  are  square  masses  of  this 
dung  after  it  has  undergone  violent  fermentation. 
Tanners'  bark  is  only  preferred  to  dung,  because 
the  substance  which  undei^oes  the  process  of 
putrid  femientation  requires  longer  time  to 
decay.  Hence  it  is  found  useful  in  the  bark 
pits  of  hot  houses,  as  requiring  to  be  seldomer 
removed  or  renewed  than  dung,  or  any  other 
known  fermentable  substance  that  can  be  pro- 
cured in  equal  quantity.  Leaves,  and  especially 
oak  leaves,  come  the  nearest  to  bark,  and  have 
the  additional  advantage,  that  when  perfectly 
rotten  like  dung,  they  form  a  rich  mould  or 
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excellent  manure,  whereas  rotten  tanners'  bark 
is  found  rather  injurious  than  useful  to  vegeta- 
tion, unless  well  mixed  with  Hme  and  earth. 

In  preparing  manures  for  hot  beds,  the  object 
is  to  modify  the  excessive  heat  generated  in  the 
first  process  of  fermentation.  For  this  purpose, 
a  certain  d^^rec  of  moisture  and  air  in  the  fer- 
menting bodies  are  requisite ;  and  hence,  they 
require  to  be  turned  over  frequently,  and  a  sup- 
ply of  water  given  when  the  process  appears 
retarded  for  want  of  it,  or  water  and  rain 
excluded  when  the  fermentation  is  too  languid, 
in  consequence  of  a  chill  state  of  the  mass.  Re- 
cent stable  dung  generally  requires  to  lie  a  month 
in  ridges  or  beds,  and  to  be  turned  over  in  that 
time  thrice  before  it  is  fit  for  cucumber  beds  of 
the  common  construction ;  but  for  common  beds, 
three  weeks,  a  fortnight,  or  less,  will  suffice,  or 
no  time  at  all  need  be  given,  but  the  dung  formed 
at  once  into  linings.  Tan  and  leaves  require  in 
general  a  month,  but  much  depends  on  the  state 
of  the  weather  and  the  season  of  the  year.  Fer- 
mentation is  always  most  rapid  in  summer,  and 
if  the  materials  are  spread  abroad  during  frost, 
it  is  totaUy  impeded.  In  winter,  the  process  of 
preparation  generally  goes  on  under  cover  from 
the  weather  in  the  back  shades,  which  situation 
is  also  the  best  in  summer,  as  full  exposure  to 
the  sun  and  ^vinnd  dries  too  much  the  exterior 
sorfaes ;  but  when  sheds  cannot  be  had,  it  will 
go  on  very  well  in  the  open  air.  •  A  great  deal 
of  heat  is  undoubtedly  lost  in  the  process  of  fer- 
mentation, and  some  cultivaton  have  recently 
devised  plans  to  turn  it  to  some  account,  by  fer- 
menting dung  in  vineries  which  are  just  begin- 
ning to  be  forced,  or  in  vaults  under  pine  pits 
or  plant  stores. 

£Sowinp  u$ds.  After  the  soil  is  properly  dry 
and  pulverized  the  seeds  are  deposited,  and  this 
should  always  be  done  in  dry  weather,  for  a  dry 
soil  is  especially  requisite  for  covering  in  the  seeds. 
Small  seeds  are  sown  in  greater  or  less  quantity, 
according  to  the  kind.  Some  are  planted  singly, 
as  beans,  potatoes;  and  the  depth  at  which  they 
are  oovered  in,  much  depends  upon  the  kinds  of 
plants.  Some  seeds  require  a  mere  sprinkling 
of  earth,  othen  have  to  be  covered  up  with  one, 
two,  or  three  inches  of  mould,  especially  if 
planted  at  times  when  frost  occurs.  In  general, 
however,  as  germination  requires  air  and  heat, 
the  seeds  should  not  be  more  than  covered  with 
thesoU. 

Watering.  This  process  is  often  necessary, 
especially  in  horticulture,  as  a  means  of  nourish- 
ment to  growing  plants,  especially  as  a  support 
to  newly  transpknted  vegetables,  and  for  clean- 
ing the  leaves  and  destroying  insects.  Water 
should  never  be  thrown  over  the  leaves  of 
phmts  when  the  sun  shines.    Indeed,  watering 

*  Loudon*!  Eooy.  of  Gardsaing. 


should  always  be  practised  either  in  the  evening 
or  the  morning,  as  during  sunny  days,  the  sud- 
den evaporation  of  water  causes  a  chill  which 
is  fifttal  to  vegetation. 

North  and  east  winds,  which  are  generally  chili 
and  dry,  are  most  inimical  to  vegetation,  and 
during  such  times,  plants  in  the  open  air  should 
be  watered  with  circumspection.  The  process 
should  be  done  in  the  evening,  and  shelter  or 
matting  put  over  tender  plants.  While  south 
and  westerly  winds  prevail,  even  although  no 
rain  should  &11,  vegetables  are  not  in  such  need 
of  water,  as  the  air  at  those  times  is  full  of  mois- 
ture, and  the  soil  readily  absorbs  this  fluid  from 
the  air.  In  transplanting  vegetables,  a  liberal 
supply  of  water  b  necessary,  and  they  should  be 
shaded  from  the  sun;  a  glass  bell  or  a  close 
frame  put  over  such  plants*  serves  to  prevent 
too  great  an  evaporation  from  their  leaves,  and 
gives  time  for  the  roots  to  resume  their  action. 
In  large  rooted  and  hardy  plants,  the  superflu- 
ous and  bulky  parts,  and  even  portions  of  the 
small  rootlets,  may  be  dressed  away ;  but  in 
transplanting  smaller  and  more  delicately  rooted 
plants,  the  minute  fibres  should  be  carefully 
preserved,  and  placed  in  a  natural  position 
among  the  soft  mould.  It  is  in  the  action  of 
these  rootlets  chiefly,  that  the  vigorous  growth 
of  the  plant  depends.  In  transplanting  into 
pots,  the  general  practice  is,  to  begin  with  the 
smallest-sized  pot,  and  gradually  to  transplant 
into  others  larger,  as  the  plant  advances,  and  as 
the  object  may  be  to  produce  a  lai^  or  a  small 
plant.  In  the  case  of  balsams  and  tender  annuals 
this  may  require  to  be  done  three  or  four  times 
a  month,  till  the  plant  has  attained  its  full  size ; 
in  the  case  of  heaths,  not  more  'than  once  a  year 
or  seldomer. 

Pruning  is  the  amputation  of  branches  of  trees, 
in  order  to  repress  too  great  growth,  and  to 
direct  the  sap  to  other  branches.  Of  two  adjoin- 
ing and  equal  sized  branches  of  the  same  tree,  if 
the  one  be  cut  off,  that  remaining  will  profit  by 
the  sap  which  would  have  nourished  the  other, 
and  both  the  leaves  and  the  fruite  which  it  may 
produce,  will  exceed  their  natural  size.  If  part 
of  a  branch  be  cut  oif  which  would  have  car- 
ried a  number  of  fruits,  those  which  remain  will 
sit  or  fi-si  better,  and  become  larger.  The  objects 
of  pruning  them  may  be  the  promotion  of 
growth  and  bulk,  lessening  bulk,  modifying 
form,  promoting  the  formation  of  blossom  buds, 
enlai^ng  fruit,  adjusting  the  stem  and  branches 
to  the  roots,  renewal  of  decayed  plants  or  trees, 
and  removed  or  cure  of  diseases. 

OrafHng,  This  is  a  process  applicable  to  all 
trees  and  shrubs,  and  even  smaller  plants,  and 
consists  in  inoculatipg  or  joining  one  branch  of 
a  species  to  another,  and  thus  producing  a  variety 
different  from  either.  A  grafted  tree  conusts  of 
two  parts,  the  scion  and  the  stock.    The  scion 
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18  a  part  of  the  living  Vegetable,  which  united 
or  inserted  in  a  stock  identifies  itself  with  it, 
and  grows  then  as  on  its  natural  stem  and  roots. 
The  scion  and  stock  must  be  either  of  identical 
species,  or  of  the  bame  genera,  or  genera  of  the 
same  natural  family,  otherwise  the  graft  will 
not  succeed.  It  was  formerly  a  popular  opinion 
tliat  any  scion  would  succeed  on  any  stock. 
Ilius  Pliny,  Yarro,  and  Columella,  speak  of 
apples  and  vines  grafted  on  elms  and  poplars ; 
and  Evelyn  mentions,  that  he  saw  a  rose  grafted 
on  an  orange  tree  in  Holland.  The  ancients 
acknowledge,  however,  that  such  grafts  were  of 
very  short  duration ;  and  Professor  Thouin  re- 
marks, that  the  result  of  numerous  experiments 
made  by  him,  proves  that  if  any  one  of  these 
grafts  seems  at  first  to  succeed,  they  all  perish 
in  a  very  short  period. 

The  periods  of  the  movement  of  the  sap  in 
different  species  of  trees,  the  permanencci  or  time 
of  falling  of  their  leaves,  and  the  periods  of 
maturation  and  qualities  of  the  fruits,  are  cir- 
cumstances to  be  taken  into  consideration  in 
making  grafts. 

Grafting  may  be  performed  on  all  herbaceous 
^'^getables  with  solid  stems.  Georgina  roots 
are  frequently  grafted  in  tliis  country;  and  in 
France,  melons  have  been  grafted  on  cucumbers, 
love  apples  on  potatoes,  and  cauliflowers  on  cab- 
bages. 

Grafting  may  be  performed  with  scions  of  the 
current  year's  shoots,  or  with  those  of  several 
years  growth.  The  stock  does  not  change  the 
character  of  the  species  of  the  scion  which  may 
l>e  grafted  on  it,  although  it  materially  affects 
the  quality  of  the  fruit.  Some  kinds  of  stocks 
are  more  adapted  for  grafting  than  others.  The 
great  art  of  grafting  is  to  unite  exactly  the  inner 
bark  of  the  scion  with  the  inner  bark  of  the 
stock,  and  thus  to  keep  them  in  contact,  till  a 
union  takes  place. 

Whip  or  tangm  grafting.  To  effect  this  i»ro- 
cess  in  the  most  perfect  manner,  it  is  desirable 
that  the  top  of  the  stock  and  the  extremity  of 
the  scion  should  be  of  equal  diameter.  Hence, 
this  kind  of  grafting  can  be  performed  on  smaller 
stocks  than  any  other.  The  scion  and  stock 
being  cut  off  obliquely  at  corresponding  angles, 
as  near  as  the  operator  can  guess  them,  cut  off 
the  tip  of  the  stock  obliquely  or  nearly  hori- 
zontally, a  slit  is  now  to  be  made  nearly  in  the 
centre  of  the  sloped  face  of  the  stock  down- 
wards, and  a  similar  one  in  the  scion  upwards. 
The  tongue  or  wedge-like  process,  forming  the 
upper  part  of  the  sloping  face  of  the  scion,  is  then 
inserted  downwards  in  the  cleft  of  the  stock, 
the  inner  barks  of  both  being  brought  closely  to 
unite  on  one  side,  so  as  not  to  be  displaced  in 
tying,  which  ought  to  be  done  immediately  with 
a  ribbond  of  bast  brought  in  a  neat  manner 
i»everal  times  round  the  stock,  and  which  is  gene- 


rally done  from  right  to  left  when  the  scion  is 
placed  with  the  right  hand,  bat  from  left  to 
right,  when  it  is  placed  with  the  left  hand.  The 
next  operation  is  to  day  the  whole  over  an  indi 
tliick  on  %yery  side,  from  about  half  an  inch 
or  more  below  the  bottom  of  the  graft,  to  an 
inch  over  the  top  of  the  stock,  finishing  the  whole 
coat  of  clay  in  a  kind  of  oval  globular  form, 
closing  it  ^effectually  about  the  scion  and  every 
part,  so  as  the  weatlier  or  light  may  not  pene- 
trate, to  prevent  which  is  the  whole  intention 
of  claying.  The  French  method  of  grafting  dif- 
fers from  the  English,  in  their  never  paring 
more  off  the  stock,  however  laige,  than  the  width 
of  the  scion.  In  both  modes,  the  stock  is  some- 
times not  shortened  down  to  the  graft,  bnt  a  few 
inches  left  to  serve  as  a  prop  to  tie  the  shoots 
proceeding  from  the  scion,  or  even  to  admit  of 
fastening  the  ligatures  used  in  the  operation 
more  securely. 

In  deft  grafting^  the  head  of  the  stock  or 
branch,  which  may  be  two  or  tliree  inches  in 
diameter,  is  first  cut  off  obliquely,  and  then  the 
sloped  part  is  cut  over  horixontally  near  the 
middle  of  the  slope ;  a  cleft  neariy  two  inches 
long  is  made  with  a  stout  knife  or  chisel  in  the 
crown  downwards,  at  right  angles  to  the  sloped 
part,  taking  care  not  to  divide  the  pith.  ThiJ 
cleft  is  kept  open  by  the  knife.  The  sdon  has 
its  extremity  for  ab^ut  an  inch  and  a  half  cut 
into  the  fom^  of  a  wedge ;  it  is  left  about  the 
eighth  of  an  inch  thicker  on  the  outer  or  bark 
side,  and  brought  to  a  fine  edge  on  the  inside; 
it  is  then  inserted  into  the  opening  prepared  for 
it,  and  the  knife  being  withdrawn,  the  stock 
closes  firmly  upon  it.  Two  or  more  scions  may 
be  thus  grafted  into  the  same  stock. 

Crown  grtfUng  b  practised  chiefly  in  thick 
stocks,  shortened  branches,  or  headed  down  trees. 
In  this  operation  the  scion  is  inserted  b^ween 
the  bark  and  the  wood,  and  it  is  most  suoceasfhl 
when  performed  later  than  the  others.  First, 
cut  or  saw  off  the  head  of  the  stock  or  branch 
horizontally  or  level,  and  pair  the  stock  smooth. 
Then  cut  one  side  of  each  scion  flat  and  some- 
what sloping,  an  inch  and  a  lialf  long,  forming 
a  sort  of  shoulder  at  the  top  of  the  slope  to  rest 
upon  the  crown  of  the  ^ock  ;  then  raise  the 
rind  of  the  stock  with  tlie  ivory  wedge,  forming 
the  handle  of  the  budding  kniJfe,  so  as  to  admit 
the  scion  between  it  and  the  wood  two  inches 
down;  which  done,  place  the  scion  with  the  cot 
side  next  the  wood,  thrusting  it  down  far  enough 
for  the  shoulder  to  rest  upon  the  top  of  the  stodc, 
and  in  tliis  manner  may  be  put  three,  four,  five, 
or  more  scions  in  one  lai^e  stock  or  branch. 

Side  grafting  differs  from  whip  grafting,  in 
being  performed  on  the  sideof  the  stock  wiUiout 
bending  down.  It  is  practised  on  wall  trees  to 
fill  up  vacancies,  and  sometimes  in  order  to  have 
a  variety  of  fruits  upon  tlie  same  tree.    Having 
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fixed  upon  those  parts  of  the  branches  where 
wood  is  wanting  to  furnish  the  head  or  any  part 
of  the  trees,  slope  off  the  bark  and  a  little  of 
the  wood,  and  cut  the  lower  end  of  the  scions  to 
fit  the  part  as  near  as  possible  ;  then  join  them 
to  the  branch,  tie  them  with  bark,  and  clay 
them  oyer. 

In  a  month  after  any  of  the  operations  of  grail- 
ing,  it  may  be  ascertained  whether  the  scion  has 
muted  with  the  stock,  by  observing  the  progress 
of  its  buds ;  but  in  general,  it  is  not  safe  to  re- 
more  the  clay  for  three  months  or  more,  till  the 
graft  be  completely  cicatrised.  The  clay  may 
generally  be  taken  off  in  July  or  August,  and 
at  the  same  time  the  ligatures  loosened,  when 
the  scion  seems  to  require  more  room  to  expand ; 
s  few  weeks  afterwards,  when  the  parts  have 
been  thus  partiall;;  inured  to  the  air,  and  when 
there  is  no  danger  of  the  scion  being  blown  off 
by-  winds,  tlie  whole  of  the  ligatures  may  be 
lemoyed. 

If  the  stock  was  not  shortened  down  close  to 
the  graft  or  junction  of  the  scion  with  the  stock 
at  the  time  of  performing  the  operation,  it  may 
be  done  now,  or  as  soon  as  the  ligatures  can  be 
entirely  dispensed  with. 

In  particular  cases,  a  ligature  round  the  graft, 
or  a  stake  or  other  prop  for  the  shoots  of  the 
•don,  may  be  necessary  for  a  year  to  come,  to 
protect  against  winds,  or  a  bandage  of  moes  may 
be  kept  over  the  graft  to  preserve  moisture,  and 
encourage  the  expansion  of  the  parts  and  com- 
plete filling  up  of  the  wound. 

Scions  are  generally  taken  from  the  young 
shoots  of  last  summer's  growth,  and  from  the 
outside  lateral  branches.  They  should  be  ga- 
thered several  weeks  before  the  season  for  graft- 
ing arrives,  as  experience  has  shown  that  grafting 
may  most  successfully  be  performed  by  allowing 
the  stock  to  have  some  advantage  over  the  graft 
in  forwardness  of  vegetation.  It  is  desirable  that 
the  sap  of  the  stock  should  be  in  brisk  motion 
at  the  time  of  grafting. 

Grafting  cU^  is  prepared  either  from  stiff  yel- 
low or  blue  clay,  or  from  clayey  loam,  well  beat 
up  with  a  fourth  of  horse  dung  and  a  little  chop- 
ped hay.  The  French  and  Dutch  use  one  half 
fresh  cow  dung  free  from  litter,  and  one  half 
fresh  loam. 

Budding  or  grafting  bg  gems.  This  is  per- 
formed by  taking  an  eye  or  bud  of  a  liqueous 
plant  attached  to  a  portion  of  the  bark,  and  in- 
serting it  into  the  Wk  of  another  stem.  This 
process  may  also  be  performed  with  herbaceous 
plants,  but  not  so  successfully.  Budding  is  per- 
formed any  time  tt cm  the  beginning  of  July  to 
the  middle  of  August,  regulated  by  the  time  at 
which  the  bud  is  formed  on  the  axillie  of  the  leaf 
of  the  current  year.  The  buds  are  known  to  be 
ready  by  the  shield  or  portion  of  bark  to  which 
tlMy  are  attached  easily  parting  with  the  wood. 


They  should  be  gathered  in  a  cloudy  day,  or  in 
the  evening,  and  used  as  soon  as  possible, although 
they  may  be  sent  to  a  considerable  distance,  pre- 
served in  moist  moss. 

In  cutting  off  the  bud,  insert  the  knife  half 
an  inch  below  it,  and  cut  upwards  a  slice  of  the 
wood  along  with  the  baik,  to  half  an  inch  above 
the  bud.  The  bud  being  thus  disengaged,  the 
woody  part  is  to  be  carefxilly  separated  from  the 
bark,  and  the  bud  examined,  to  ascertain  that  it 
is  sound  and  perfect.  A  horizontal  slit  is  next 
to  be  made  in  the  tree  or  stock  where  the  bud  is 
to  be  inserted,  and  then  another  slit  perpendicu- 
lar, cutting  in  both  cases  through  the  bark  into 
the  wood,  and  forming  an  incbion  in  shape  of  the 
letter  T.  The  bark  in  the  perpendicular  slit  is 
to  be  gently  raised  a  little  from  the  wood  on 
each  side,  and  the  lower  portion  of  the  bark  of 
the  bud  slipped  into  the  opening;  the  upper 
portion  of  the  bark  is  next  to  be  cut  across  hori- 
zontally, corresponding  to  the  horizontal  cut  or 
tipper  portion  of  the  T,  so  as  that  the  incised 
edge  of  both  barks  may  come  into  exact  contact. 
The  wound  is  now  bound  round  with  a  piece  of 
wetted  bast.  This  operation  is  sometimes  prac- 
tised by  reversing  the  incision,  thus  x« 

ScaUop  budding  is  performed  by  paring  a  thin 
tongue- shaped  portion  of  bark  from  the  stock, 
and  applying  the  bud,  without  divesting  it  of  its 
portion  of  wood,  so  as  that  the  barks  of  both 
may  exactly  fit,  and  tying  it  in  the  usual  way. 
Tliese  buds  generally  adhere  in  a  fortnight  or 
three  weeks,  and  may  be  known  to  have  done 
so,  by  their  fresh  growing  appearance. 

Propagation  hg  cuUings,  This  process  is  ex- 
ceedingly simple  and  easy  in  the  case  of  many 
trees,  as  the  willows  and  poplars;  but  requires 
some  management  in  the  heaths,  myrtles,  and 
other  shrubs.  Cuttings  are  to  be  chosen  from 
the  side  shoots  of  plants,  especially  those  which 
show  a  tendency  to  droop  towards  the  ground, 
and  the  proper  time  for  doing  this  is  when  the 
sap  is  in  full  motion.  The  cuttings  should  con- 
tain a  portion  of  last  year's  wood,  or  of  wood  so 
far  formed,  and  after  it  has  assumed  its  proper 
brown  colour.  Cuttings  from  herbaceous  plants 
are  chiefly  taken  from  the  low  growths,  but  they 
will  also  succeed  occasionally  from  the  flower 
stems.  The  cuttings  should  be  prepared,  so  as 
that  the  lower  end  terminates  in  a  joint  or  bud 
when  the  leaves  spring  out,  and  the  upper  leaves 
should  be  left  on  the  branch. 

In  plants  difiicult  to  strike,  it  is  a  general 
practice  before  cutting  them  off  from  the  parent 
plant,  to  cut  a  ring  round  the  bark,  and  after 
remaining  on  the  ]mrent  branch  for  a  short  time, 
till  a  callus  is  formed,  they  are  cut  off  below  the 
ring  and  inserted  into  earth.  Tender  cuttings, 
when  planted  in  pots,  should  be  placed  near 
the  sides,  not  in  the  middle,  with  their  lower 
ends  touching  the  bottom  of  the  pot,  or  resting 
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in  aand  or  grarel.  In  this  way  they  readily 
strike,  whereas,  if  planted  in  the  loam  in  the 
middle,  they,  will  fail.* 

The  (Tuttings  should  not  be  inserted  to  a  great 
depth,  and  a  moderate  degree  of  heat,  moisture, 
and  light  is  preferable  to  any  exoess.  A  glass 
frame  or  handbell  corer  promotes  thdr  striking 
very  considerably,  by  tending  to  promote  an  equi- 
librium of  atmosphere  and  temperature.  The 
degree  of  heat  necessary,  depends  upon  the 
nature  of  the  plants.  In  general,  cuttings  dur- 
ing the  process  of  striking  require  less  heat  than 
the  rigorous  parent  plant.  Cuttings  of  decidu- 
ous hiuxly  trees  taken  off  in  autumn,  should  not 
be  put  into  heat  until  spring,  but  should  be  kept 
dormant  like  the  parent  trees. 

Piping  is  a  mode  of  propagating  Used  with 
herbaceous  plants  baring  jointed  tubular  stems, 
and  has  been  already  described  when  treating  of 
the  Diamtkui  and  other  garden  flowers. 


CHAP.  LVIII. 

DRTINO   AND  PRESBRTIKO   PLA.NTS  AKD  riEOETABLB 
SPBCIMKKS — ^WARD's  PORTASLB  OONSBRrATORT. 

Tdb  formation  of  an  herbarium  of  dried  plants 
is  an  almost  essential  requisite  for  the  botanist, 
and  forms  an  interesting  and  highly  useful  re- 
ference to  the  student  and  the  practical  cultira- 
tor  of  plants. 

The  following  directions  are  the  results  of  the 
experience  of  an  eminent  botanist,  Dr  Crierille. 

Plants  are  preserred  by  pkcing  them  between 
sheets  of  absorbent  paper,  and  then  submitting 
them  to  pressure  until  they  are  quite  dry.  To 
dry  plants  is  a  very  simple  operation ;  and  there 
are  collectors  who  seem  to  think  that,  if  all 
moisture  is  expelled,  nothing  more  can  reason- 
ably be  expected.  This,  however,  is  not  suffi- 
cient for  the  purposes  of  science.  The  botanist 
must  aim  not  only  at  retaining  as  much  as  pos- 
sible the  character,  but  the  original  beauty,  of 
the  plants  he  widies  to  preserre.  Continental 
botanists,  especially  the  Germans,  are  celebrated 
for  the  beauty  and  completeness  of  their  speci- 
mens ;  and  the  black,  curtailed,  and  carekisly 
arranged  regetable  remains  whidi  in  this  coun- 
try are  often  dignified  with  the  name  of  botani- 
cal specimens,  are  justly  regarded  by  them  as 
utterly  worthless,  and  would  equally  be  rejected 
by  ever}-  one  anxious  to  form  a  valuable  collec- 
tion. 

Specimens  should  be  taken  (when  practicable) 
in  fine  weather,  and  free  from  external  moisture. 

They  should  be  in  a  perfect  state  of  growth, 
their  leaves  and  other  parts  uninjured.    When, 

♦Knight. 


as  is  the  case  in  some  plants,  the  lower  stemi- 
leaves  difier  in  shi^  from  the  upper  fmes,  and 
the  plant  is  too  large  to  preserre  entire,  portions 
of  the  lower  parts  of  the  stem  with  the  kareSf 
should  be  taken  separately:  if  the  root-leaves 
also  differ,  they,  too,  should  be  preserved.  Is 
some  cases,  it  is  important  to  have  the  young 
shoot  with  its  fully  developed  leaves,  as  ia  the 
genus  mUix^  where  the  stipules  an  dedduoos ; 
and  also  in  the  genus  m^,  where  the  leaves^ 
&c.  of  the  barren  surculi  are  most  cfaaraeteris- 
tic.  In  short,  it  should  always  be  borne  in 
mind,  that  a  perfect  specimen  of  any  plant  in- 
cludes every  characteristic  part.  Bad  speetmeoa 
are  always  to  be  rejected,  unless  the  plant  is 
of  great  rarity.  Varieties  are  always  interest- 
ing, as  well  as  remarkable  states  and  monstrosi- 
ties, or  deviations  from  the  ordinary  arrange- 
ment of  any  of  the  parts.  In  regard  to  the  aise 
of  specimens,  the  best  guide  is  the  paper  most 
generally  used  in  good  herbaria:  this  is  about 
seventeen  by  ten  and  a  half  inches.  Ko  speci- 
mens should  therefore  exceed  sixteen  indies  in 
length  by  nine  and  a  half  indies  in  breadth. 
Plants  under  this  sise  should  invariably  haw 
the  root  attached.  It  may  be  laid  down  as  a 
general  rule,  that  the  entira  plant  dioold  be 
taken,  i^  by  a  little  management^  it  can  be 
brought  within  the  abov^-mentioned  limits. 
Grasses,  carioes,  and  plants  of  a  slender  habit, 
may  be  folded  once  or  twice  backwards  and  for- 
wards, if  necessary;  and  long  slender  ferns,  Ac, 
may  in  this  manner  be  pieserved  without  muti- 
lation. When  it  is  inconvenient  to  obtain  the 
root,  the  stem  should  be  separated  bdow  the 
insertion  of  the  root-leaves,  llie  youi^  cdlee- 
tor  is  reminded,  that  specimens  in  fruit  are  to 
be  selected  as  well  as  those  in  flower. 

The  apparatus  requisite  for  coUeotingand  pre- 
serving plants  are. 

The  2>^^sr.  This  is  a  sort  of  trowel  seven  or 
eight  inches  long ;  the  spud  two  wid  a  half  inches 
long,  two  and  a  half  inches  wide  at  the  top,  nar- 
rowing gradually  to  two  inches  at  the  bottom, 
the  lower  angles  slightly  rounded.  It  should  be 
made  sufficiently  strong,  to  resist  considerable 
force  in  digging  out  pknts  from  the  crevices  of 
rocks,  &c 

The  Va$eu!um  or  hotanical  box.  The  diligent 
collector  will  find  it  convenient  to  have  his  boxes 
of  two  or  three  luzes.  One  of  them  diould  be 
small  enough  for  the  pocket,  and  is  very  useful 
for  the  reception  of  small  and  delicate  plants, 
and  such  objects  as  demand  peculiar  care.  The 
prindpal  vasculum,  for  distinction's  sake,  we 
call  the  wkognum.  It  should  not  be  less  than 
twenty  inches  long,  eight  or  nine  inches  wide, 
and  five  inches  deep,  having  a  strong  handle  at 
one  end.  The  form  most  strongly  reeommoided 
is  a  flattened  oblong,  convex  on  both  the  upper  and 
under  side,  the  curve  of  the  lid  beingsimilar  to  that 
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«f  the  under  sarfiice.  The  nuMgmm  is,  of  course, 
only  required  oo  excursions  when  a  considerable 
number  of  qtecimens  are  desired .  On  such  occa- 
sioiia,  it  is  indispensable,  if  the  collector  wishes 
to  bring  home  his  plants  in  a  satisfactory  state. 
In  boxes  intended  for  the  pocket,  and  in  them 
onlr,  the  common  concave  form  of  the  lid  may 
be  retained  with  advantage. 

The  Fidd-book.  This  may  be  carried  or  not, 
according  to  circumstances.  It  may  be  made  of 
any  size,  from  that  of  a  laige  pocket-book  to  a 
foUo,  and  is  in  fact  nothing  more  than  a  port- 
folio, containing  a  quantity  of  absorbent  paper, 
temporary  pressure  being  given  by  a  couple  of 
■traps.  To  the  inner  edge  of  one  side  is  attached 
a  piece  of  oiled  silk,  as  well  as  to  each  end, 
which  serves  to  keep  the  paper  dry  in  case  of 
rain.  If  the  field-book  is  of  a  quarto  or  folio 
size,  it  may  be  slung  over  the  shoulder  by  a 
strap,  on  the  side  unoccupied  by  the  vasculum. 
The  great  use  of  such  a  book  is,  that  plants  hav- 
ing vwy  deciduous  flowers,  the  Veronica  saxaHlis 
for  example,  may  be  at  once  exposed  to  some 
degree  of  pressure.  Some  plants  also,  whose 
corollas  dose  almost  immediately  after  being 
gathered,  such  as  those  of  the  different  species 
oferytkroNiy  can  only  be  preserved  in  their  beauty 
by  being  placed  in  paper  on  the  spot.  In  a  long 
day's  excursion,  where  the  harvest  is  likely  to 
be  abundant,  the  field-book  will  be  found  ex- 
tremely useful. 

Paper.  The  best  paper  for  the  process  of 
drying  plants  is  a  kind  known  by  the  name  of 
demy  grey,  with  a  tolerably  smooth  surface, 
eighteen  inches  long  by  eleven  inches  broad, 
which  is  the  size  found  by  experience  to  be  most 
convenient,  not  only  for  the  resident  but  the 
travelling  botanist.  It  may  be  purchased  for 
seven  or  eight  shillings  per  ream,  and  is  prefer- 
able to  common  blotting  paper,  in  being  very 
much  cheaper,  far  more  durable,  and  in  dr3'ing 
more  rapidly  after  having  been  used — a  point  of 
considerable  importance,  especiaUy  on  botanical 
excursions,  when  large  quantities  have  to  be 
dried  daily,  and  sometimes  under  very  disadvan- 
tageous circumstances.  A  limited  quantity  of 
very  thin  white  paper,  of  the  same  size  as  that 
described  above,  wiU  be  found  useful  in  pre- 
serving some  plants,  which  become  soft  and  fl^- 
cid  during  the  process  of  drying,  and  which  can- 
not be  transferred  from  one  sheet  of  paper  to 
another  without  injury.  The  corolla  of  viola 
lutea^  for  example,  collapses,  if  removed  in  the 
ordinary  way,  after  a  day's  pressure.  By  plac- 
ing such  plants  at  first  wjthin  the  sheet  of  thin 
paper,  the  whole  sheet,  plants  and  all,  can  be 
moved  when  the  drying  paper  requires  to  be 
changed,  without  their  being  disturbed. 

Boards.  Two  kinds  of  boards  must  be  pro- 
cured, both  of  which  should  be  exactly  the  size 
of  the  paper,  or,  at  most,  a  quarter  of  an  inch 


larger  each  way.  Two  of  the  boards  should  bo 
double  ones,  half  or  three- quartera  of  an  indi 
thick ;  each  double  board  being  composed  of  two 
thin  ones,  the  grain  of  the  one  crossing  that  of 
the  other,  firmly  glued  together,  and  further 
secured  by  small  screws  along  the  edge,  at  inter- 
vals of  tluree  inches :  the  rest  of  the  boards,  say 
eight  in  number,  should  be  three-eighths  of  an 
inch  thick.  These  ten  boards  form  a  set,  and 
will  serve  for  a  couple  of  reams  of  paper.  If 
the  collector  is  active,  he  will  require  several 
sets  of  boards,  and  paper  in  proportion. 

Prew.  Some  botanists  employ  screw  or  other 
presses.  A  preferable  and  simpler  plan  is  to  use 
common  iron  weights,  or  a  squared  stone  hav- 
ing an  iron  ring  fixed  in  the  centre.  By  this 
means,  the  pressure  is  never  relaxed,  as  is  the 
case  with  the  screw-press.  In  preserving  bulky 
plants,  it  is  sometimes  difficult  to  equalize  the 
pressure.  Paper  folded  to  the  required  thick- 
ness, and  placed  on  each  side  of  the  stem,  is  fre- 
quently sufficient  for  the  purpose.  In  more 
difficult  cases,  a  sand-bag  or  two,  of  the  size  of 
the  paper,  may  be  used  with  advantage.  In 
travelling,  each  parcel  of  paper  containing  plants 
must  be  secured  by  three  strong  straps,  a  double 
board  being  placed  above  and  below,  and  in  thb 
way  a  considerable  degree  of  pressure  may  be 
obtained.  When  the  botanist  is.stationar}'  for 
several  days  on  an  excursion,  or  even  resting  for 
a  single  night,  no  better  resource  can  be  desired 
than  a  few  heavy  stones.  A  weight  of  100  lbs. 
will  not  be  too  much  to  place  upon  each  parcel. 

A  pair  of  common  surgeon's  forceps  are  vei^y 
useful  in  removing  small  plants  from  one  sheet 
of  paper  to  another.  A  second  pair,  as  well 
as  an  extra  knife,  will  be  provided  by  the 
experienced  traveller,  in  case  of  accidents.  If 
an  excureion  of  some  days  is  contemplated,  a 
good  supply  of  strong  cord,  and  sevei-al  spare 
straps,  should  not  be  omitted ;  and  every  parcel 
of  paper  should  be  completely  enveloped  in  oil- 
cloth (before  the  boards  are  strapped  on,)  to 
prevent  the  paper  or  its  contents  from  being 
injured  by  wet. 

The  botanbt  being  now  provided  with  his 
maUriely  I  shall  suppose  him  to  have  commenced 
a  ramble  of  a  few  days.  He  has  already  been 
tempted  to  deposit  some  fine  specimens  of  very 
common  plants  in  bis  vasculum ;  but  let  not  this 
provoke  a  smile,  for  it  is  not  a  bad  rule  to  take 
even  a  very  common  plant,  when  a  remarkably 
fine  or  beautiful  specimen  presents  itself.  But 
08  our  botanist  has  commenced  operations,  I  sliall 
now  address  myself  to  him,  and  offer  a  few  hints 
for  his  guidance.  Be  very  particular  in  the 
firat  place,  in  the  choice-  of  specimens :  put  no- 
thing into  your  box  that  is  not  good  of  its  kind. 
Let  the  specimens  be  the  proper  size  for  preserv- 
ing, and  dispose  them  carefully,  so  as  not  to  in- 
jure each  other.      Clean   the  roots  before  vou 
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place  them  in  the  box,  and  wash  those  which 
have  been  gathered  in  muddy  places.  If  you 
have  been  very  successful,  and  your  box  begins 
to  show  symptoms  of  repletion,  sit  down  and 
revise  its  contents;  throw  away  the  inferior 
things,  and  retain  nothing  but  what  is  really 
worth  preserving.  You  will  thus  bring  home 
your  collection  in  a  good  state,  although  you 
may  have,  perchance,  (no  uncommon  thing  in 
the  Scottish  Highlands,)  to  walk  a  dozen  mUes 
to  your  quarters.  If  the  sun  is  very  powerful, 
cover  your  specimens  with  a  few  lai*ge  leaves,  or 
even  a  little  grass,  and  sprinkle  a  few  drops  of 
water  over  them.  Having  returned  with  your 
treasures,  you  will  be  anxious  to  commit  them 
to  paper.  Provide  yourself  with  a  number  of 
slips  of  paper,  two  inches  long  by  one  inch 
broady  with  a  slit  half  an  inch  in  length  cut  in 
the  centre,  and  have  your  knife  and  forceps  at 
hand.  Place  now  half  a  dozen  sheets  of  paper 
upon  one  of  the  double  boards,  and  proceed  to 
lay  out  your  specimens ;  one  or  more  on  the 
same  sheet,  according  to  their  size.  It  is  not 
desirable  that  the  branches,  leaves,  &c.,  should 
be  artificially  displayed  :  separate  them  slightly, 
if  they  require  it,  and  take  care  that  the  parts 
are  not  unnaturally  bent  or  folded.  Long  slen- 
der plants,  however,  that  require  to  be  folded, 
must  have  the 'folded  extremity  passed  through 
the  slit  of  one  of  the  paper  slips,  which  will 
keep  the  parts  in  their  proper  position.  Lay 
down  your  specimens  (as  a  general  rule)  with 
their  roots  towards  you,  and  as  you  place  five 
or  six  sheets  of  paper  upon  them,  arrange  the 
leaves,  &c.,  with  your  hand  or  the  forceps,  and 
then  proceed  with  other  specimens,  until  you 
have  a  dozen  or  more  sheets  of  them  arranged. 
Cover  them,  then,  with  one  of  the  thin  boards, 
and  begin  another  series,  and  so  on  until  all  your 
plants  are  secured.  Place  the  other  double  board 
upon  the  top,  and  submit  the  whole  to  pressure. 
The  above  directions  are  sufficient  for  the  pre- 
servation of  most  plants :  there  are  some,  how^ 
ever,  which  demand  particular  treatment.  If 
the  specimens  .are  woody,  or  very  thick  in  the 
stem,  a  slice  can  often  be  taken  from  the  back 
without  affecting  the  character  of  the  plant :  a 
portion  of  the  plant  may  be  removed  if  it  is 
densely  tufted ;  and  some  of  the  branches  of  the 
back  in  such  plants  as  hippophSie  rhamnoidesy 
prunus  spino8<iy  &c.  Robust  plants  that  yield 
but  slightly  to  pressure,  tiatiee  armeria  for  exam- 
ple, and  others  which  do  not  yield  at  first  to 
pressure,  require  a  thin  board  to  be  placed  be- 
tween every  sheet  of  specimens.  The  stone-crop 
tribe  must  be  plunged  for  some  minutes  into 
boiling-hot  water,  and  then  pressed  between 
coarse  napkins  until  the  external  moisture 
be  removed,  before  they  are  committed  to 
paper :  unless  this  be  done,  the  plants  will  live 
for  a  month  under  pressure,  and  the  leaves  die 


and  fall  off  by  degrees.  Aquatic  plants  should 
also  be  freed  from  external  moisture  by  means 
of  napkins,  and  the  same  plan  may  be  advanta- 
geously resorted  to  when  specimens  are  collected 
in  wet  weather,  which  is  sometimes  inevitable. 
Orchideous  plants  must  be  subjected  to  great 
pressure,  and  ought  to  be  dried  rery  rapidly : 
scarify  the  back  of  the  stem,  and  the  midrib  on 
the  hack  of  each  leaf  with  a  knife,  in  order  thai 
the  juice  of  the  plant  may  have  an  outlet  by 
which  to  escape:  separate  the  flowers  also,  by 
inserting  small  pieces  of  paper  between  them. 
When  plants  have  large  and  delicate  corollas, 
place  a  piece  of  thin  paper,  somewhat  larger  than 
the  corolla,  above  and  below  it,  to  remain  until 
the  specimens  are  dry.  The  quantity  of  paper 
to  be  placed  between  each  sheet  of  specimens 
will  vary  according  to  circumstances.  For  plants 
of  a  thin  texture,  and  containing  little  moisture, 
five  or  six  sheets  are  sufficient ;  but  more  is 
necessary  for  succulent  kinds,  for  aquatic  plants, 
and  for  plants  in  general,  when  gaUiered  in  wet 
weather ;  likewise  for  woody  and  robust  speci- 
mens. 

In  regard  to  the  frequency  with  which  the 
paper  ought  to  be  changed,  this,  for  ordinary 
plants,  is  a  daily  operation,  and  ought  on  no 
account  to  be  omitted,  until  they  are  very  nearly 
dry.  Aquatic  and  very  succulent  plants  should 
be  transferred  to  dry  paper  twice  a-day ;  and  the 
species  of  tedum,  &c.,  which  have  been  plunged 
into  hot  water,  several  times  during  the  first  and 
second  days,  as  the  moisture  is  given  out  verj 
rapidly.  Change  the  paper  in  which  orchideous 
plants  are  drying  twice  a-day,  and  let  it  also  be 
well  heated.  If  you  are  stationary,  and  haTe 
plenty  of  paper,  slender  plants,  like  many  of  the 
grasses,  &c.,  and  others  containing  very  little 
moisture,  like  myasotis  coilina  and  versicolor ,  &c 
may  be  allowed  to  remain  in  the  paper  aftei 
having  received  a  single  change,  until  they  are 
dry,  two  or  three  extra  sheets  being  placed  be- 
tween the  specimens.  In  giving  your  q)ecimen8 
their  first  change  of  paper,  you  will  not  omit  to 
rectify  any  mistake  in  their  disposition,  and 
place  those  leaves  right  that  have  been  acci- 
dentally folded,  &c 

On  the  second  Jay  of  your  excursion,  you  will 
hme  a  quantity  of  damp  paper  on  your  hands. 
In  some  places  it  is  easy  enough  to  get  it  dried^ 
but  in  the  little  inns  of  mountainous  dis^cts, 
the  difficulty  of  getting  several  reams  of  damp 
paper  dried  daily,  at  first  aght  appears  insur- 
mountable Nothing,  however,  is  more  readily 
effected,  provided  you  •wait  upon  yourself.  Hav- 
ing brought  a  roll  of  thick  cord  (and  a  score  of 
strong  nails  in  case  they  should  be  wanted,)  fix 
one  end  of  the  cord  to  the  roof  of  the  kitchen, 
and  carry  it  backwards  and  forwards  along  the 
roof  as  many  turns  as  you  require.  Hang  your 
paper  on  theas  ropes  in  parcels  of  a  few  dieeti 


Digitized  by 


Google 


DRYING  AND  PRESERVING  PLANTS,  ETC. 


681 


before  you  leave  your  quarters  in  the  morning, 
and  by  the  time  you  want  them  in  the  evening 
they  will  be  thoroughly  dry.  Another  set  may 
be  dried  during  the  night. 

As  the  plants  become  dry,  they  may  be  ar- 
ranged close  together,  but  so  as  not  to  touch 
each  other,  on  single  sheets  of  periectly  dry 
paper,  and  kept  in  parcels  by  themselves.  When 
a  considerable  number  of  plants  are  in  process  of 
drying,  those  in  the  different  stages  of  the  pro- 
cess should  be  kept  apart  from  each  other,  in 
order  that  the  desiccation  of  the  more  advanced 
specimens  may  not  be  retarded  by  the  juxtapott- 
tion  of  those  more  recently  collected. 

Invariably  attach  labels  to  yoyr  specimens^ 
mentioning  the  particular  station,  the  date  of 
collection,  elevation  above  the  sea,  (as  nearly  as 
it  can  be  estimated,)  the  geological  formation  of 
the  locality,  and  any  additional  information  that 
may  be  interesting. 

Many  cryptogamous  plants  do  not  necessarily 
require  the  same  care  when  first  collected  as 
thoee  about  which  I  have  been  speaking,  as  they 
can  be  relaxed  by  moisture  and  prepared  at  any 
sobeequent  period.  They  wiU,  perhaps,  lose 
somewhat  of  their  original  bright  colour ;  but 
this  is  of  trifling  importance,  if  the  great  saving 
of  time  to  the  collector,  especially  in  foreign 
countries,  be  considered. 

Mouea  and  hcpatiom  may  be  gathered  in  tufts, 
or  masses  of  considerable  size,  always  selecting 
such  as  are  in  fructification.  If  the  stems  or 
roots  are  loaded  with  mud  or  soil,  they  should 
be  well  washed.  The  tufts  are  then  to  be  placed 
between  sheets  of  coarse  paper,  and  dried  under 
a  moderate  pressure,  after  which  they  may  be 
packed  like  other  plants.  In  subsequently  pre- 
paring specimens  for  the  herbarium,  a  greater 
pressure  will  be  required. 

Lichma  may  be  treated  like  mosses,  at  least 
such  kinds  as  admit  of  pressure.  Those  species 
which  form  a  close  crust  on  rocks,  trunks  of 
trees,  &c.,  and  which  can  only  be  obtained  along 
with  a  portion  of  the  substance  on  which  they 
grow,  ^ould  be  wrapped  separately  in  paper, 
like  minerals,  and  packed  into  a  box. 

Alg€B  or  9ea-weeds  are  preserved  in  a  rough 
state  with  much  facility,  and,  on  account  of  the 
increasing  interest  which  attaches  to  them,  should 
be  asuduously  collected  in  foreign  countries, 
especially  in  the  southern  hemisphere.  They 
would  be  taken,  if  possible,  with  the  root,  and 
will  oflen  be  found  in  the  highest  state  of  per- 
fection thrown  on  shore  by  the  tide.  All  kinds 
should  be  taken,  from  the  smallest,  to  the  largest 
manageable  size ;  avoiding  those  specimens  which 
are  battered,  or  in  a  state  of  decomposition. 
Spread  them  on  the  ground,  or  in  an  outhouse 
to  dry,  without  washing  them  in  fresh  water,  in 
fiuit,  just  as  they  are  gathered  ;  and  when  they 
are  quite  dry,  pack  them  without  pressure  into 


a  box,  mixing  a  few  small  branches  with  tliem, 
to  prevent  them  from  being  pressed  too  much 
together,  in  case  of  damp  on  the  voyage. 

For  the  preservation  of  fruits  and  other  bota- 
nical specimens  in  the  moist  state.  Professor 
Christison  says,  that  after  numerous  experi- 
ments made  for  a  series  of  yeai-s  with  various 
fluids,  he  finds  none  which  serve  so  well  to  pre- 
serve both  the  consistence  and  colour  of  fruits, 
leaves,  and  flowers,  as  a  concentrated  solution  of 
common  salt.  The  solution  should  be  made  with 
the  aid  of  a  boiling  heat,  otherwise  it  can  with 
difficulty  be  obtained  sufficiently  concentrated. 
When  articles  are  to  be  sent  to  a  distance,  as 
when  specimens  are  transmitted  from  hot  cli- 
mates to  this  country,  the  best  mode  of  putting 
them  up  is  to  preserve  those  which  are  of  small 
size  in  green  glass  bottles,  such  as  are  used  for 
pickles,  to  fill  the  bottles  with  the  solution,  and 
to  secure  the  corks,  previously  well  dried,  with 
a  thick  covering  of  some  resinous  substance,  and 
cloth  tied  over  aU.  But  the  cheapest  and  most 
effectual  mode  for  larger  articles,  and  indeed  for 
botanical  specimens  generally,  is  to  sew  up  each 
in  cloth  of  any  kind,  with  a  wooden  label  at- 
tached to  it,  and  numbered  by  branding,  and  to 
put  the  whole  in  a  ban*el,  containing  the  solu- 
tion of  salt,  and  of  such  size  that  the  specimens 
are  loosely  packed,  and  yet  cannot  easily  change 
their  position.  He  has  frequently  received  spe- 
cimens sent  in  this  way,  in  a  state  of  complete 
preservation,  from  Ceylon,  the  Isle  of  France, 
and  the  West  Indies,  although  four  or  six  months 
elapsed  before  they  reached  their  destination. 

Specimens  which  are  to  be  preserved  for  demon- 
stration should  be  immersed  for  a  mouth  or 
upwards  in  the  saline  solution  before  they  aie 
finally  put  up.  The  solution  should  then  be 
changed,  partly  because  it  is  usually  somewhat 
coloured,  but  partly  also  because  it  is  rendered 
too  diluted  in  consequence  of  the  juices  of  the 
vegetable  passing  out  by  exosmtms*  The  last 
solution  should  be  filtered.  It  is  often  found 
difficult  to  confine  the  salt  in  the  preparation 
jar.  The  most  effectual  method,  where  the 
mouth  of  the  jar  does  not  exceed  two  inches  or 
two  inches  and  a  half  in  diameter,  is  to  leave  a 
space  of  half  an  inch  or  more  at  the  top  with- 
out fluid,  to  clean  and  dry  the  lip  of  the  jar 
thoroughly,  to  drop  melted  sealing-wax  on  the 
upper  surface  of  the  lip,  so  as  to  form  a  uniform 
ring  over  it,  to  place  over  the  mouth  a  watch- 
glass  of  such  size  as  to  cover  the  whole  lip,  or 
even  to  overhang  it  a  little,  to  press  this  gently 
down  with  one  finger,  and  to  fuse  the  wax  be- 
tween the  lip  of  the  jar  and  the  watch-glass,  by 
moving  a  lai'ge-spirit  lamp  flame  around  the 
edge.  After  the  whole  ring  of  wax  is  thoroughly 
melted,  the  pressure  must  be  kept  up  till  the 
glass  cools  and  the  wax  concretes.  The  glass 
never  cracks  in  this  operation,  if  carefully  per- 
4  R 
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formed ;  bat  oocaiionallj  the  watch-glass  cracks 
on  cooling.  Sometunes  the  watch-glass  becomes 
displaced  after  a  time ;  but  this  inconvenience  is 
of  little  moment,  as  an  adroit  person  may  easily 
restore  it  in  two  minutes.  Where  the  mouth  of 
the  jar  is  larger,  the  most  effectual  plan,  and  at 
the  same  time  the  easiest,  is  to  tie  one  layer  of 
sheet  caoutchouc  over  it  in  the  usual  way  for 
anatomical  preparations.  The  caoutchouc  should 
be  stretched  over  the  jar,  but  not  strongly,  by 
one,  or  still  better  by  two  persons,  while  another 
secures  round  the  neck  two  or  three  folds  of  stout 
twine  as  a  temporary  ligature.  A  thinner  twine 
is  then  drawn  steadily  and  tightly  round  three 
or  four  times  above  the  former,  care  being  taken 
not  to  cut  the  caoutchouc. 

Solution  of  salt  b  comparatively  inapplicable, 
however,  where  the  fruit  is  very  pulpy, — in  such 
fruits,  for  example,  as  sdanum  fyoopersicum,  or 
lemons  and  oranges ;  because  the  fruit  shrivels 
by  exosmosis  of  its  fluids.  Diluted  pyroligne- 
ous  acetic  acid,  diluted  to  the  density  of  1008, 
sometimes  answers  well  in  such  circumstances; 
but  after  a  few  years  the  texture  of  the  speci- 
mens becomes  so  pulpy  and  brittle,  as  not  to 
admit  of  their  being  handled,  and  most  colours 
are  in  no  long  time  more  or  less  altered.  Spirit, 
which  is  most  generally  used,  speedily  renders 
all  colours  alike  brown ;  but  is  probably  better 
for  delicate  specimens  which  may  be  subjected 
to  minute  dissection. 


PLANT  CASE  FOR  GROWING  PLANTS 
IN  AN  ISOLATED  ATMOSPHERE. 

This  apparatus  was  originally  invented  by  Mr 
Ward  of  Wellclose  Square,  London,  and  pro- 
mises to  be  a  useful  and  elegant  portable  con- 
servatory to  the  lovers  of  plants  residing  in  a 
crowded  city. 

In  consequence  of  the  vitiated  atmosphere  of 
large  cities,  even  the  most  common  plants  and 
flowers  wither  and  die  away  within  a  very  short 
period.  Drs  Turner  and  Christison  have  ascer- 
tained, that  it  is  not  simply  to  the  difi^usion  of 
smoke  through  the  air,  but  to  the  presence  of 
sulphurous  acid  gas  generated  in  the  combustion 
of  coal,  that  the  mischief  is  to  be  ascribed.  When 
added  to  common  air,  even  in  the  proportion  of 
one  ten-thousandth  part,  this  gas  was  found  sensi- 
bly to  affect  the  leaves  of  growing  plants  in  ten 
or  twelve  hours,  and  killed  them  in  forty-eight 
hours  or  less.  The  effects  of  by  drochlori  or  muri- 
atic acid  gas  were  still  more  powerful,  it  being 
found  that  the  tentli  part  of  a  cubic  inch  in 
20,000  volumes  of  air  manifested  its  action  in  a 
few  hours,  and  entirely  destroyed  the  plant  in 
two  days.  Both  these  gases  acted  on  the  leaves, 
affecting  more  or  less  their  colour,  and  withering 


and  crisping  their  texture,  so  that  a  gentle  touch 
caused  their  separation  from  the  foot  stalk,  and 
both  exerted  thb  injurious  operation  when  i»e- 
sent  in  such  minute  proportions  as  to  be  wholly 
inappreciable  by  the  animal  senses.  In  this  way 
v^;etation  isaffected  in  the  vicinity  of  some  manu- 
flictories,  around  acircumference  of  fully  one-third 
of  a  mile.  After  having  suffered  oonaideimble 
injury  from  these  acid  gases,  the  plants,  if  re- 
moved in  time,  will  recover,  but  with  the  loss 
of  the  foliage.  Hence,  in  vegetation  carried  cm 
in  a  vitiated  atmosphere,  the  plants  are  raraly 
instantaneously  destroyed,  but  only  blighted  £or 
the  season.  In  the  following  spring,  vegetation 
again  commences  with  its  accustomed  luxuri- 
ance ;  and  as  in  many  situations  there  is  at 
that  season,  and  throughout  the  summ^,  a  dimi- 
nution in  the  number  of  coal  fires,  there  will  be 
a  proportionate  decrease  in  the  quantity  of  dele- 
terious gases,  and  consequently  less  injury  will 
be  done  to  plants.  In  winter  too,  when  the 
atmosphere  is  at  its  worst,  deciduous  plants  sre 
protected  from  its  noxious  operation,  by  a  sus- 
pension of  their  v^|;etative  powers  while  ever^ 
greens  are,  on  the  other  hand,  constantly  exposed 
to  its  action.  Accordingly,  in  London  and  other 
large  towns,  especially  in  manu£EM;turing  cities, 
v^tation  is  almost  entirely  destroyed.  It  was 
in  order  to  protect  hb  favourite  flowers  from  the 
baneful  influence  of  the  city  atmosphere,  that 
Mr  Ward  contrived  to  indoee  them  in  a  limited 
ataio^here,  and  he  found  that  plants  oontinued 
to  grow  in  this  confined  condition  as  vigorously 
and  as  freshly  as  in  the  free  air  of  the  country. 
The  late  Mr  Ellis  of  Edinbuigh  thus  describes 
a  plant  case  constructed  for  him  after  the  modd 
ofMrWard*s: 

It  is  composed  of  three  parts;  the  stand,  the 
box,  and  the  glass  roof  or  cover,  llie  stand  is 
one  foot  ten  inches  in  height,  the  box  eight  and 
a  half  inches,  and  the  cover  one  foot  seven  and 
a  half  inchesyvmaking  the  total  height  four  fisei 
two  inches.  The  stand  on  which  the  box  rests 
is  made  of  mahogany,  and  supported  on  four 
legs  furnished  with  movable  castors.  The  box 
contains  the  soil,  and  is  made  of  well  seasoned 
mahogany,  previously  steeped  for  a  fortnight  in 
Kyan's  preservative  composition.  It  is  a  paral- 
lelogram, three  feet  long,  and  one  and  a  half  feet 
broad ;  its  sides  are  one  and  a  half  inches  thick, 
mitred  and  dove-tailed  at  the  comers ;  the  bot- 
tom of  the  box  is  of  Honduras  mahogany,  one 
inch  thick,  and  is  formed  of  numerous  small 
pieces,  framed  and  flush  pannelled,  and  so  ar- 
ranged as  best  to  resist  the  yielding  of  the  wood 
in  consequence  of  the  mass  of  moist  earth  which 
it  has  to  bear.  To  give  it  greater  strength,  two 
cross  or  tie  pieces  stretch  from  side  to  side,  and 
are  dove-tailed  into  the  sides.  They  are  placed 
at  equal  distances  from  the  two  ends,  and  thus 
divide  tlie  box  into  three  compartments,  but  as 
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they  have  huge  open  spaces  at  the  bottom  and 
through  their  centres,  they  permit  the  moisture 
to  peroohite  freely  through  the  whole  of  the  soil. 
The  bottom  being  properly  fitted,  is  fixed  to 
the  sides  by  brass  screws,  and  other  brass  bands 
at  the  comers  and  bottom  are  fixed  on  with 
brass  nails,  no   iron  being  used  in  any  part. 
Along  the  upper  edge  of  the  box  a  groove  is  sunk 
to  receive  the  lower  edge  of  the  glass  roof,  which 
rests  securely  in  it.    This  groove  is  lined  with 
lead,  its  inner  lip  is  one-sixteenth  of  an  inch 
lower  than  the  outer,  and  at  each  end  is  a  notch 
one-eighth  of  an  inch  only  above  the  bottom  of 
the  groove,  to  allow  the   condensed  moisture 
which  trickles  down  the  inside  of  the  glass  to 
flow  back  to  the  soil.    Instead  of  lead,  the  lining 
of  this  groove  should  be  of  brass,  which  would 
prevent  the  galvanic  action  which  arises  from 
the  contact  of  the  two  difierent  metals.    The 
glass  cover  which  fits  on  to  this  box  is  framed 
of  brass,  into  which  common  or  plate  glass  is 
aeeorately  fitted.    It  is  furnished  with  a  door 
on  one  side,  also  fitted  dose,  but  admitting  of 
bdng  easUy  opened  when  required.    Along  the 
top  of  the  roof  inside,  two  brass  rods  extend, 
from  which  small  pots  containing  plants  may  be 
8nq>ended.     The  whole  of  the  frame  work  is 
well  fitted  and  nicely  put  together,  so  as  to  pre- 
dade,  as  far  as  could  well  be  done,  aJl  interchange 
between  the  air  in  the  case  and  that  m  the  room. 
The  conservatory  being  thus  prepared,  its  bottom 
was  covered  with  broken  potsherds  to  the  depth 
of  two  inches,  over  which  was  spread  an  inch  of 
very  turfy  loam.    The  remaining  space  in  the 
box  was  filled  vrith  soil,  composed  of  equal 
parts  of  peat  and  loam,  with  which  a  portion  of 
roogh  white  sand,  amounting  to  about  one-twen- 
tieth part,  and  free  from  iron,  was  mixed.   After 
being  planted,  between  three  and  four  gallons 
of  water  were  freely  showered  over  the  tops  of  the 
plants  firom  a  fine  rosed  watering  pot.    This  was 
continued  till  the  water  ran  freely  from  two  holes 
made  in  the  bottom  of  the  box  for  that  purpose. 
After  draining  for  twenty-four  hours,  the  holes 
were  tightly  fitted  with  corks,  and  the  glass  roof 
or  cover  was  then  put  on.    The  plants  were 
chiefly  exotics,  from  various  regions  of  the  globe, 
among   which    were   the    dwarf  palm,    aloe, 
rhododendron,  cycas,   pitcher  plant,    gentian, 
primrose,  lycopodinm  stoliniferum,  saracenis, 
&c.    The  case  vrith  its  plants  was  then  placed 
at  the  vrindow  allotted  for  it,  which  had  a 
southern  aspect,  with  the  morning  sun  for  seve- 
ral hours  daily.    During  the  sunny  part  of  the 
day,  the  temperature  within  the  case  was  several 
degrees  higher  than  that  in  the  room,  while  in 
the  absence  of  sunshine,  or  when  a  fire  was  kept 
up,  the  temperature  of  the  room  was  highest. 
At  other  times,  when  neither  sun  nor  fire  pre- 
vailed, the  temperature  within  and  without  the 
cose  rose  and  fell  simultaneously.    At  no  period 


of  the  winter  did  the  temperature  of  the  room 
fall  to  the  freezing  point,  nor,  it  is  believed,  rise 
in  summer  higher  than  to  about  80®.  No  fresh 
water  was  given  during  the  whole  period  of  trial 
(twelve  months,)  nor  was  the  door  of  the  case 
opened,  but  to  remove  a  dead  leaf  or  plant  that 
had  damped  off.  Once  only  was  the  case  taken 
ofi^,  in  order  to  check  the  lycopodium  stolinife- 
rum, which  had  grown  so  luxuriantly  as  to  shade 
and  injure  the  other  plants.  At  the  end  of  the 
year,  all  the  plants  were,  with  a  very  few  ex- 
ceptions, in  frill  Vigour.  The  primroses  had 
flowered,  and  the  other  plants  had  increased 
mora  or  less  in  size.  The  tropical  plants  were 
as  healthy  and  luxuriant  as  the  others,  though 
the  mean  temperatura  was  comparatively  low. 
From  this  interesting  experiment,  it  appears 
that  a  confined  atmosphera,  by  retaining  the 
moistura  of  the  soil  and  praventing  evaporation, 
and  consequent  dissipation  of  moisture,  predudes 
the  necessity  of  a  periodi<»l  supply  of  water. 
That  from  the  still  and  undisturbed  state  of  the 
air,  and  from  the  limited  extent  of  the  evapora- 
tion, less  heat  is  necessary  even  for  tropical 
plants,  and  that  by  the  two  vegetative  functions 
somewhat  analogous  to  respiration  and  digestion, 
an  equilibrium  of  oxygen  and  carbonic  acid  gas 
is  preserved  in  the  atmosphera  surrounding  the 
growing  plants.  This  drcumstance  will  be  better 
understood  by  a  raferance  to  the  experiments  of 
De  Saussura,  which  wera  communicated  to  the 
public  in  1797.  This  distinguished  chemist 
found  that  when  garden  peas,  which  had  attained 
to  the  height  of  between  three  inches  and  four 
inches,  wera  placed  in  a  recipient  of  atmospheric 
air,  inverted  in  a  saucer  filled  with  water,  and 
then  set  aside  in  a  room  well  lighted,  but  which 
did  not  receive  the  direct  rays  of  the  sun,  they 
grew  welL  At  the  end  of  ten  days,  the  volume 
of  air  was  considerably  dimini^ed,  its  purity 
greatly  impaired,  and  it  still  retained  j^  of  car- 
bonic acid.  Plants  of  mtotha  aqu&tica  effected 
similar  changes  in  the  air,  whilst  they  continued 
to  grow  in  the  shade :  whence  it  is  inferred  that 
plants,  like  animals,  continually  deteriorate  the 
air,  by  converting  its  oxygen  into  carbonic  acid 
gas,  when  they  vegetate  in  the  shade ;  a  result 
confirmed  by  many  experiments  made  by  Mr 
Ellis,  and  given  to  the  public  in  the  yean  1807 
and  1811. 

In  prosecuting  his  experiments  on  vegetation 
under  the  direct  influence  of  light,  M.  De  Saus- 
sura was  led,  with  others,  to  the  conclusion,  that, 
if  the  air  which  may  have  been  deteriorated  by 
the  growth  of  plants  in  the  shade  be  exposed  foi 
a  short  time  to  the  sun's  rays,  it  recovera  its 
former  purity.  In  his  Recherches  Chimiques  sw 
la  VSgHoHcny  published  in  1804,  he  has  esta- 
blished thb  position  by  numerous  experiments 
on  various  plants,  as  m^tha  aqu&tica,  l^thrum 
salicJtfia,  pinus  sylv6stris,  genevlnsis,  and  cdctus 
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opuntia.  These  plants  were  confined  in  glass 
vessels  of  atmospheric  air,  and  kept  for  eighteen 
or  twenty  hours  in  the  shade,  or  in  perfect  dark- 
ness ;  but,  early  in  the  morning,  the  ressels  were 
taken  out  and  exposed  for  four  or  fire  hours  to 
a  bright  sunshine ;  after  such  exposure,  the  air 
was  examined,  and  was  then  found  to  have  suf- 
fered no  change  whatever,  either  in  purity  or  in 
volume. 

By  other  experiments,  the  author  next  pro- 
ceeds to  show  that,  though  the  air,  when  thus 
exposed  to  light,  had  recovered  its  original  com- 
position, it  must,  during  the  experiments,  have 
undergone  successive  changes  of  deterioration 
and  renewal .  If  a  substance,  as  moistened  quick- 
lime, which  strongly  attracts  carbonio  acid, 
were  placed  in  the  vessel  with  the  growing 
plants,  the  volume  of  air  was  observed  to  dimi- 
nish, even  although  the  apparatus  were  placed 
in  sunshine  :  the  air,  too,  when  analysed  on  the 
fifth  or  sixth  day  of  the  experiment,  afforded 
oi^y  tWt)  01*  ^^  lo6t  five  per  cent  of  oxygen  gas ; 
whilst  similar  plants,  confined  in  another  vessel, 
but  without  lime,  produced  no  change,  either  in 
the  purity  or  volume  of , their  atmosphere.  Now, 
the  diminution  of  volume,  in  the  experiment 
with  lime,  shows  that  there  had  been  an  attrac- 
tion, and  consequently  a  formation  of  carbonic 
acid  gas ;  for  the  lime  which  produced  the  dimi- 
nution, acted  only  on  that  gas.  The  experi- 
ment, it  is  added,  shows  farther,  that  the  forma- 
tion of  carbonic  acid  gas  is  necessary  to  vegeta- 
tion, even  in  sunshine,  and  that  the  reason  why 
we  do  not  perceive  its  production  by  the  plants 
which  v^tate  without  lime  in  common  air,  is, 
because  they  then  decompose  it  in  proportion  as 
they  form  it  with  the  surrounding  oxygen. 

This  inference,  respecting  the  simultaneous 
formation  and  decomposition  of  carbonic  acid, 
derived  from  experiments  made  with  common 
air,  is  supported  by  others,  in  which  an  artificial 
atmosphere,  containing  about  seven  per  cent  of 
carbonio  acid  was  employed .  Plants  of  the  same 
species  as  those  before  mentioned  were  made  use 
of,  the  same  periods  of  alternate  exposure  in  the 
shade  and  in  sunshine  were  observed,  and  the 
same  times  allotted  for  the  duration  of  the  expe- 
riments. The  total  volume  of  air,  at  the  end  of 
the  experiments,  had  undergone  little  variation, 
but  its  composition  was  greatly  changed.  The 
carbonic  acid  gas  which  was  added  to  the  atmos- 
phere had  more  or  lesB  completely  disappeared, 
and  its  place  was  supplied  by  an  increase  of  oxy- 
gen gas,  so  as  to  raise  its  proportion  from  twenty- 
one  to  twenty-four  or  twenty-six  per  cent.  In 
these  experiments,  therefore,  not  only  was  the 
carbonic  acid  naturally  formed  by  the  vegeta- 
tion of  the  plants  decomposed,  but  the  excess 
of  that  gas  which  was  added  to  the  atmosphere 
underwent  the  same  change ;  and  the  proportion 
of  oxygen  gas  was  consequently  increased   by 


five  or  six  per  cent  beyond  that  which  occurred 
in  the  experiments  with  common  air. 

From  the  results  of  these  experiments,  we 
learn  that  plants,  like  seeds,  require  tiie  presence 
of  oxygen  gas  in  the  atmosphere  in  which  they 
grow,  and  like  them,  also,  convert  a  portion  of  it 
into  an  equal  volume  of  carbonic  acid  gas.  This 
conversion  is  alike  effected  by  their  growth  in 
the  shade  and  sunshine.  In  the  former  case, 
however,  the  presence  of  this  acid  gas  may  be 
readily  detected  in  the  residual  air  by  the  usual 
tests;  but,  in  the  latter,  it  escapes  detection, 
because  it  is  then  decomposed  as  soon  as  formed, 
by  the  joint  agency  of  the  plants  and  aolar 
light.  Under  a  bright  sunshine,  therefore,  the 
two  processes,  by  which  carbonic  acid  is  alter* 
nately  formed  and  decomposed,  go  on  simul* 
taneously ;  and  their  necessary  operation,  in  aa 
for  as  reguxls  the  condition  of  the  air,  is  that  of 
counteracting  each  other.  Hence,  though  both 
may  be  continually  exercised  in  fovourable  cir- 
cumstances, the  effects  of  neither  on  the  atmos- 
phere can  be  ascertained  by  ordinary  means ;  and, 
consequently,  though  in  the  experiments  of  De 
Saussure  with  common  air,  the  production  and 
decomposition  of  carbonic  acid  by  plants  in  sun- 
shine must  have  been  continuaUy  going  on,  yet, 
in  all  the  analyses  whicli  he  made,  the  air  was 
found  unchanged,  either  in  purity  or  in  volume; 
in  other  words,  the  processes  of  formation  and 
decomposition  of  this  acid  gas  exactiy  counter- 
balanced each  other. 

Of  the  two  processes  which  have  been  now 
described,  each  may  be  considered  as  in  its 
nature  and  purpose  quite  distinct  from  tiie  other; 
hence,  their  effects  may  be  readily  distinguidied ; 
neither  do  they  necessarily  interfere,  ivhm 
actually  working  together.  The  first,  or  deteri- 
orating, process,  in  which  oxygen  gas  is  con- 
sumed, goes  on  at  all  times  and  in  all  circum- 
stances, when  vegetation  is  active.  It  requires 
always  a  suitable  temperature  in  which  to  dis- 
play itself;  and  when  that  temperature  foils 
below  a  certain  point,  which  is  very  variable  in 
regard  to  different  plants,  the  process  is  more  or 
less  completely  suspended,  again  to  be  renewed 
when  the  temperature  shall  again  return.  This 
conversion  of  oxygen  into  carbonio  acid  is  as 
necessary  to  the  evolution  of  the  seed  as  to  the 
growth  of  the  plant,  and  is  all  that  is  required 
for  germination  ;  but  the  plant  requires  some- 
thing more,  for,  if  light  be  excluded,  vegetation 
proceeds  imperfectiy,  and  the  plant  does  not 
then  acquire  its  proper  colour,  and  other  active 
properties  which  it  ought  to  have.  The  chief 
oigans  by  which  the  consumption  of  oxygen 
gas  is  edited  are  the  leaves,  and  its  purpose,  in 
great  part  at  least,  seems  to  be  that  of  producing 
some  necessary  change  in  the  sap  during  its 
transmission  through  those  organs,  on  its  way 
from  the  vessels  of  the  wood  to  those  of  the 
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inner  bark,  whereby  it  may  be  rendered  fit  for 
the  purposes  of  nutrition  and  growth.  Initsnature 
and  object,  therefore,  as  well  as  in  the  specific 
change  which  it  produces  in  the  air,  this  pro- 
cess closely  resembles  the  function  of  respira- 
tion in  animals,  and  may  thus  with  propriety  be 
deemed  a  physiological  process. 

The  second,  or  purifying,  process,  in  which 
oxyen  gas  is  evolyed,  differs,  in  all  respects,  from 
that  which  has  just  been  described.  It  is,  in  a 
great  measure,  independent  of  temperature ;  at 
least  it  proceeds  in  temperatures  too  low  to  sup- 
port Tegetation,  provided  light  be  present,  an 
agent  not  required  for  germination,  nor  essen- 
tial to  vegetable  development.  The  organs  by 
which  this  process  acts  on  the  air  are,  as  before, 
the  leaves ;  not,  however,  by  changing  the  qua- 
lities of  the  sap  in  the  vessels  of  those  organs, 
but  by  producing  changes  in  the  chromule,  or 
colourable  matter,  in  their  cells,  to  which  it 
imparts  colour  and  other  active  properties.  In 
doing  this,  it  does  not  convert  the  oxygen  gas  of 
the  air  into  carbonic  acid;  but,  by  decomposing 
that  acid  gas,  restores  to  the  air  the  identical 
portion  of  oxygen  of  which  the  former  process 
had  deprived  it.  The  former  process,  carried  on 
by  the  agency  of  the  oxygen  gas  of  the  air, 
was  essential  to  living  action,  and  affected  the 
well-being  of  the  whole  plant;  that  exercised 
by  the  agency  of  light  is  not  necessary  to  life ; 
is  local,  not  general  in  its  operation;  and  is  cap- 
able of  proceeding  in  circumstances  and  under 
conditions  incompatible  with  living  action.  By 
withdrawing  the  air  altogether,  or  depriving  it 
of  oxygen  gas,  v^etation  soon  ceases  through 
the  whole  plant;  but  the  exclusion  of  light  from 
any  part  of  the  plant  affects  that  part  only;'and 
even  the  total  exclusion  of  that  agent  only 
deprives  the  plant  of  certain  properties  neces- 
sary to  its  perfection,  but  not  essential  to  its  life. 
These  differences  in  the  processes  by  which 
oxygen  gas  is  alternately  consumed  and  evolved, 
during  the  vegetation  of  plants  in  sunshine,  are 
so  manifest,  both  in  their  nature  and  effects,  as 
to  justify  the  ascription  of  a  name  to  the  latter 
process  distinct  from  that  given  to  the  former. 

Applying  these  views  to  the  subject  under 
consideration,  we  see  no  difficulty  in  compre- 
hending how  the  same  identical  volume  of  air 
in  the  plant  cases  of  Mr.  Ward  should,  for  so 
long  a  period,  serve  the  purposes  of  vegetation, 
without  becoming  foul  from  within,  or  receiving 
or  requiring  renewal  fit>m  without.  The  expe- 
riments of  De  Saussure  furnish,  as  we  have  seen^ 
examples  of  a  similar  kind;  and  supply,  at  the 
same  time,  the  desired  explanation.  The  daily 
depravation  and  subsequent  purification  which 
the  air  underwent  in  the  glass  vessels  of  that 
eminent  chemist,  must  be  equally  accomplished, 
under  similar  circumstances,  in  the  glass  cases  of 
Mr.  Ward,  that  is,  when  their  plants  are  simi- 


lai^y  exposed  to  vegetate  alternately  in  sunshine 
and  in  shade.  And  as  the  former  found  the  air 
to  continue  for  many  days  together  unchanged, 
either  in  purity  or  in  volume,  when  so  treated ; 
so  must  the  air,  in  the  plant  cases  of  the  latter, 
preserve,  under  similar  treatment,  its  original 
composition  and  purity;  not,  however,  by  con- 
tinuing always  the  same,  but  by  simultaneously 
undergoing  opposite  changes  in  sunshine,  or 
successive  changes  by  alternate  exposure  to  light 
and  shade,  which  mutually  counterbalance  each 
other.  Thus  the  deterioration  of  the  air,  occa- 
sioned by  vegetable  growth,  is  counteracted  by 
another  process,  necessary  to  the  perfection  of 
the  plant;  and,  amidst  the  vicissitudes  of  per- 
petual change,  the  atmosphere  of  these  cases  is 
maintained  in  a  state  of  nearly  uniform  compo* 
sition  and  purity.  In  this  way,  the  same  air  by 
changes  of  composition,  like  the  same  water  by 
changes  in  its  state  or  condition,  may  be  made 
to  serve  over  and  over  again  the  purposes  of 
vegetation. 

There  is  one  circumstance  of  difference  in  the 
experiments  of  De  Saussure,  as  compared  with 
those  of  Mr.  Ward,  which  it  may  be  proper  to 
notice.  In  the  experiments  of  the  former  no 
soil  was  used,  but  only  a  thin  stratum  of  water, 
in  which  the  roots  of  the  plants  were  immersed, 
covered  the  surface  of  the  mercury,  over  which 
the  vessels  were  inverted.  In  the  cases  of  Mr. 
Ward,  the  plants  were  set  in  earth.  Now, 
vegetable  soil  is  known  to  deteriorate  the  air,  by 
forming  carbonic  acid  with  its  oxygen,  in  the 
same  manner  as  plants  do;  but  the  acid  gas, 
which  may  thus  be  produced,  was  found  by  De 
Saussure  to  be  decomposed  by  the  joint  agency 
of  the  plants  and  light,  like  that  produced  by 
ordinary  vegetation;  and,  consequently,  the  air 
suffered  no  permanent  injury.  Indeed,  an  ex- 
cess of  carbonic  acid,  not  exceeding  one-twelflh  of 
the  atmosphere  in  which  plants  were  confined, 
accelerated  their  vegetation  in  sunshine,  by  in- 
creasing the  proportion  of  oxygen;  whilst  the 
smallest  doses  of  this  gas  proved  injurious  to  that 
process  in  the  shade. 

The  foregoing  foots  demonstrate  the  power  of 
light  to  decompose  carbonic  acid  gas  in  plants. 
This  decomposition,  however,  can  be  effected 
only  by  the  concurring  agency  of  the  light  and 
the  plant;  and,  whilst  the  acid  gas  is  decom- 
posed, the  plant  itself  acquires  a  tint  of  green ; 
so  that  the  evolution  of  oxygen  gas  by  the  plant, 
and  the  formation  of  its  green  colour,  always 
proceed  together.  Now,  as  the  chromule,  which 
imparts  colour  to  the  leaf,  is  lodged  in  the  cells 
of  the  parench3rme,  it  is  in  those  cells  that  we 
must  suppose  the  decomposition  of  the  acid  gas 
to  be  efiected,  and  frt>m  them  also  the  oxygen 
gas  must  proceed.  The  mode  in  which  this 
coloration  is  probably  accomplished  may  receive 
illustration  fSrom  the  facts  which  follow.    The 
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'^coloarable  principle,"  or  ehromog«n  of  Dr. 
Hope,  18  readily  extracted  by  water,  and  the 
colourless  infusion  which  is  thus  formed  becomes 
red  on  the  addition  of  an  acid,  and  green  on  the 
addition  of  an  alkali.  If  a  neutral  salt  be  dis- 
solved in  this  infusion  it  still  remains  colour* 
less ;  but,  if  this  salt  be  decomposed  by  electri- 
cal agency,  then  the  acid  and  alkaline  ingredi- 
ents, being  separated,  at  once  produce  their  red 
and  green  colours.  Now,  if  we  suppoee  the 
carbonic  acid  gas,  which  enters  the  parenchyme 
of  the  leaves,  to  be  attracted  by,  and  to  combine 
tvith,  the  alkaline  matter  which  is  so  abundant 
in  those  oigans,  it  may  there  form  a  neutral  salt^ 
and  whilst  this  neutral  state  continues,  the  leaf 
will  remain  colourless;  but  if  the  chemical  rays 
of  light,  acting  like  electricity  in  the  example 
before  given,  decompose  this  carbonate,  and 
cause  the  expulsion  of  its  acid  ingredient,  then 
the  alkali,  becoming  predominant,  will  produce 
its  usual  effect  on  the  xanthogen  of  the  lea( 
and  its  chromule  will  in  consequence  be  ren- 
dered green.  In  order  to  maintain  this  green 
colour  in  the  leaf,  the  action  of  light  on  its 
saline  ingredients  must  be  regarded  as  in  con- 
tinual operation;  and  hence  its  exclusion,  by 
suspending  that  action,  is  followed  by  a  gradual 
loss  of  colour;  and,  as  the  cai'bonic  acid  gas  is 
no  longer  decomposed,  the  leaf  at  the  same  time 
ceases  to  afford  oxygen  gas.  The  colouration  of 
the  leaf,  therefore,  is  not  immediately  due  to  the 
evolution  of  oxygen,  nor  even  to  the  subtrac- 
tion of  carbonic  acid,  but  to  the  predominance 
of  alkaline  matter  which  that  subtraction  of 
acid  occasions;  consequently,  the  verdure  suc- 
ceeds to  the  decomposition  of  the  acid,  the  evi- 
dence of  which  is  afforded  by  the  expulsion  of 
oxygen  gas.  Hence,  to  speak  correctly,  we  can- 
not so  properly  say  that  the  green  leaf  affords 
oxygen,  as  that  it  becomes  green  wh^i  that  gas 
is  expelled;  and  thus  it  is,  that  the  decomposi- 
tion of  carbonic  acid  by  the  agency  of  light  gives 
rise,  at  once,  to  the  evolution  of  oxygen  gas, 
and  the  formation  of  the  green  colour  in  plants. 
The  invention  of  Mr  Ward  is  practicable  on 
the  simplest  scale,  and  may  be  adopted,  at  a 
trifling  expense,  by  any  person.  A  bell  glass  or 
crystal  bottle,  with  the  bottom  cut  away,  and 
fitted  over  a  wooden  box,  or  placed  over  a  com- 
mon flower  pot,  will  answer  perfectly  well. 
And  thus  delicate  plants  may  be  preserved  in 
perfection.  Succulent  plants,  or  those  that 
delight  in  a  moist  atmosphere,  will  succeed  best, 
wl^ne  those  plants  which  flourish  in  a  dry  soil 
and  air  are  apt  to  deteriorate.  The  growth  of 
minute  fungi,  too,  from  the  close  damp  atmo- 
sphere, also  affects  the  health  of  the  plants. 
Boices  of  commoft  wood,  with  glass  above,  Jiave 
been  constructed,  for  the  transportation  of  living 
plants  from  distant  countries.  This  plan,  there- 
fore, may  be  practised  to  any  extent,  or  adapted 


to  any  scale  of  exp^ise,  which  Uie  individual 
may  find  it  either  convenient  or  deaiiaUe  to 
employ.  When  once  fitted  up,  the  apparatus, 
be  it  either  nnall  or  large,  requires  scarcdy  any 
farther  care  or  attendance.  No  fresh  watering 
or  airing  is  at  any  time  required ;  nor  is  any 
inconvenience  experienced  from  dost  and  litter, 
which  often  render  the  ordinary  mode  of  keefung 
plants  in  well-furnished  apartments  objecti<mable 
and  troublesome.  Farther,  as  the  plants  in  this 
apparatus  are  shut  off  from  all  communication 
with  the  external  air,  no  apprehension  of  tiieir 
injuring  the  atmosphera,  even  of  dose  rooms, 
can  be  reasonably  entertained.  The  only  con- 
dition, in  regard  to  attendance,  that  claims 
observance,  is  an  oocanonal  expoeore  to  light, 
perhaps  for  a  diort  period  only  on  days  of  sun- 
shine, and  for  a  longer  one  when  the  lig^t  is 
mora  feeble.  These  are  advantages  whidi  render 
the  method  easily  practicable  by  persons  of 
every  class ;  and  will  enable  &oee  who  are  con- 
demned to  live  in  a  smoky  abnosphere  to  refi^esh 
their  sight  with  specimens  of  healthy  vegetation 
within  their  own  abodes,  although  the  district 
around  them  should  exhibit  only  the  sicldy  and 
stunted  forms  of  vegetable  existence. 

The  celebrated  Franklin,  who  looked  at  eveiy 
thing  with  the  eye  of  a  plulosopher,  and  sought 
to  turn  to  some  useful  purpose  ^rvej  observation 
which  he  made,  in  recording  the  rayiviscence  of 
some  common  flies  which  had  made  a  voyage 
from  Virginia  to  England  in  a  bottle  of  Madein 
wine,  goes  on  to  state  that  a  plant  with  its 
flowen  fodes  and  dies  if  exposed  to  the  air  with- 
out having  its  roots  plunged  in  a  humid  soil, 
from  which  it  may  draw  mobtura  to  supply  the 
waste  of  that  whkh  it  exhales,  and  wh^  is 
continuaUy  carried  off  by  the  air.  Perhaps,  he 
adds,  if  it  were  buried  in  quicksilver  it  might 
preserve  for  a  considerable  time  its  vegetal 
life  ;  and,  if  this  be  the  case,  it  might  prove  a 
commodious  method  of  tranq[>orting  from  distant 
countries  those  delicate  plants  which  are  unable 
to  sustain  the  inclemency  of  the  weather  at  sea. 

The  ingenious  suggesti<m  of  the  American 
philosopher  has  been  happily  realised  in  practice 
by  Mr  Ward,  in  a  way  much  mora  simple  and 
efficient  than  that  which  Franklin  prqxwd. 
By  its  means,  the  rarest  and  most  delicate  plants 
have  been  transported  to  and  from  the  most 
distant  countries,  with  little  or  no  trouble  in 
regard  to  attendance,  and  scarcely  any  risk  <^ 
suffering  from  the  inclemency  of  the  weather  at 
sea.  He  has  thereby  confened  on  the  botanist 
and  horticulturist  benefits  which  no  reseazcbes 
of  travellers,  however  successful,  nor  expenditure 
of  money,  however  great,  could  have  enabled 
them  otherwise  to  procure.  Instead  of  simple 
descriptions,  or  dried  specimens,  or  fine  pictures 
of  foreign  plants,  they  can  now  fix  their  eyes  on 
living  specimens  retaining  their  native  fiie^ess 
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and  beauty,  and  possessing  all  their  natural  and 
cliaracteristic  properties.  Already  have  exchanges 
of  plants  between  distant  countries  been  carried 
on  to  a  great  extent;  and  the  public  conserva- 
tories^ as  well  as  those  of  private  individuals, 
been  enriched  with  specimens  of  many  rare 
plants,  which  could  scarcely  have  reached  them 
by  any  other  means.    Thus,  under  the  modified 


conditions  with  regard  to  climate,  and  the 
renovating  processes  in  relation  to  water  and  air 
which  we  have  attempted  to  illustrate,  the 
botanist  and  horticulturist  may  be  said  to  have 
entered  on  new  and  unexplored  fields  of  vegetable 
research,  and  to  have  acquired  the  means  of 
transporting  to  their  own  soil  the  varied  and 
most  delicate  plants  of  every  region  of  the  earth. 


DIRECTIONS  FOR  PRESERVING  SEEDS,  ROOTS,  BULBS,  &c. 


Sbeds  of  all  kinds  should  be  gathered  in  dry 
weather,  and  kept  in  dry  airy  situations. 

Various  plans  have  been  proposed  for  pre- 
serving and  sending  home  seeds  from  foreign 
countries,  especially  from  moist  and  hot  cli- 
mates,  such  as  packing  them  in  sugar,  salt,  tal 
low,  cotton,  saw-dust,  sand,  clay,  or  paper  The 
first  object  is  to  have  the  seeds  perfectly  dried. 
In  very  moist  climates,  the  larger  seeds  may  be 
dried  by  exposing  tliem  in  Leslie's  vacuum  ^ong 
with  sulphuric  acid,  when  they  will  become 
quite  dry  in  a  week,  and  smaller  seeds  in  two 
days.  These  seeds  thus  dried,  may  afterwards 
be  preserved  for  a  great  length  of  time,  by  put- 
ting them  in  small  parcels  in  common  gray 
paper  and  dring  them  occasionally.  Very  small 
seeds,  berries,  and  oleaginous  seeds  may  be  kept 
in  sugar,  or  among  currants  or  rabins.  Seeds 
may  also  be  preserved  and  sent  to  a  distance,  if 
after  full  maturation  and  perfect  drying,  they 
are  enveloped  in  a  large  btdl  of  loam  and  then 
baked  in  the  sun,  or  they  may  be  enveloped  in 
charcoal  or  any  other  dry  substance. 

Roots,  cuttings,  grafts,  and  perennial  plants 
in  genend,  may  be  kept  in  earth  or  moss  moder- 
ately moist  and  shaded  from  the  sun.  When 
they  are  to  be  sent  to  a  distance,  the  roots  or 
root  ends  are  to  be  stuck  into  balls  of  day  or 
loom,  wrapped  round  with  moist  moss,  or  they 
may  be  stuck  into  potatoes  or  apples.  In  thb 
way,  orange  trees  are  sent  from  Italy  to  any  part 
of  Europe  and  North  America  in  perfect  preser- 
vation; and  cuttings  will  thus  live  for  eight 
months  or  upwards.  Packing  and  transporting 
roots  of  plants,  or  entire  plants  in  a  dormant 
state,  for  short  journeys,  is  managed  by  the  enve- 
loping them  in  twisted  straw  covered  with  mats. 
If  for  a  longer  journey,  the  roots  are  covered 


with  moist  mould  and  moss,  but  very  moist 
moss  is  not  desirable,  as  it  occasions  mouldiness, 
and  rots  off  the  bark  of  the  roots  when  it  begins 
to  dry. 

Air  plantSf  or  parasitical  orchidese,  may  be 
transported  safely  to  any  distance  by  being  packed 
loosely  in  moss,  and  put  into  boxes  so  con- 
structed that  the  plants  may  be  exposed  to  a  free 
admission  of  air,  but  protected  from  the  sea- 
water. 

Bulbs  are  best  preserved  and  transported  if 
packed  in  common  brown  paper  or  canvass  bags, 
having  been  previously  freed  of  all  their  super- 
fluous moisture.  Dry  sand  b  a  good  medium 
for  placing  those  bulbs  in,  which  have  not  pi'evi- 
ously  been  dried  in  the  sun.  Minute  bulbs,  such 
as  those  of  ixias,  gladiolas,  &c.,  only  require  to 
be  folded  in  separate  parceb  without  any  previous 
preparation.  Terrestrial  orchideie  should  be 
transported  when  in  flower,  and  not  "when  their 
roots  are  in  a  state  of  rest. 

Woody  seeds  or  capsules,  or  any  of  those  seeds, 
the  juices  of  which  are  liable  to  become  rancid 
soon  after  gathering,  should  be  buried  in  common 
mould  in  pots,  at  the  commencement  of  the  voy- 
age, and  they  will  thus  vegetate  before  its  ter- 
mination. Thus,  too,  camellia  seeds  are  best 
transported  by  planting  them  in  pots  on  leaving 
China,  when  they  will  have  become  seedling 
plants  on  reaching  thb  country.  Acorns,  and 
walnuts,  and  palms,  may  also  be  treated  in  this 
manner. 

Ripe  fruits,  such  as  apples  and  pears,  if  put 
into  stone  pipkins,  closely  covered  up,  and  placed 
in  cellars  where  the  temperature  never  falls  be- 
low 32®,  nor  rises  above  42**,  will  frequently 
keep  in  good  preservation  for  twelve  months. 

All  esculent  roots,  such  as  potatoes^  turnips. 
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canots,  and  parsnips,  which  it  is  desired  to  pre- 
serve through  the  winter,  are  put  into  pits  in  a 
dry  soil  and  covered  over  with  three  or  four  feet 
of  mould.  In  this  way  also,  apples  and  grain 
in  some  countries  are  covered  up  in  a  dry  sandy 
soil,  and  'al*e  found  to  keep  for  a  year.  Roots, 
brocoli,  celery,  and  other  vegetables,  may  also 
be  preserved  in  an  ice  house  during  the  win- 
ter, by  placing  them  in  baskets  with  a  little 
straw  between  them  and  the  ice.    Before  using 


them  they  should  be  slowly  thawed  in  cold 
water. 

Some  fruits  are  best  preserved  by  pulling  them 
oflp  the  tree  before  they  are  quite  ripe.  This  is 
the  case  with  oranges  imported  into  this  coun- 
try, but  in  this  way  the  flavour  of  the  fruit  is 
greatly  lost. 

Grapes  and  other  fruits  hare  been  preserved 
ever  winter  in  mUd  climates,  by  allowing  them 
to  hang  on  the  trees  in  their  ripe  state. 


VICTORIA  REGIA,  THE  ROYAL  WATER-LILY. 


The  Victoria  Begla,  or 
with  eqiuJ  taste  and  prop 
Sir  Robert  Schombuigk 
Guiana,  when  travelling 
Society  of  London,  and  I 
is  lively  and  intereetine 
January,  1887,  while  coi 
that  nature  interposed  ii 
progress  up  the  river  1 
62**  W.),  that  we  arrive< 
expanded  and  fofmed  i 
object  on  the  southern 
tracted  my  attention,  ai 
idea  what  it  could  be ; 
increase  the  rate  of  the 
opposite  the  object  whi( 
and,  behold,  a  yegetabl 
were  forgotten;  1  was 
rewarded!  There  were 
feet  across,  flat,  with  a  I: 


Vlctoite  R<0a,  The  Bo>al  WBt«r.Li:7. 
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The  foUo^rag  pAges  contain  descriptionB  of  tlie  figuree  in  those  new  plates  added  to  this  edition, 
in  80  &r  as  not  already  described  in  the  previons  portion  of  the  work.  £7  a  reference  to  the 
Index,  or  list  of  Plates,  the  descriptionB  of  the  remaining  figures  will  readily  be  found : — 


PLATE  XIIL 

TBKS  FbR58. 

Fig.  1. — Aliopkylla  exeeUa,  ona  <^  the  moet  mag^- 
nifiomt  of  the  tree  ferns.  It  is  a  native  of  Norfolk 
laUnd,  where  it  aboands  in  moist  places,  and  attains 
the  he^t  of  from  fifty  to  eighty  feet,  with  a  trank 
scarcely  a  foot  in  diameter,  and  crowned  at  the  sum- 
mit with  nmnerons  long  graceful  fronds,  which  give 
it  somewhat  the  appearance  of  a  palm.  The  fronds 
arc  twice  pinnate,  and  from  seven  to  twelve  feet  long. 

f%.  2. — JHektomAa  arboretomi,  a  native  of  St. 
Helena,  growing  near  the  summit  of  Diana's  Peak. 
It  is  remarkable  that  this  species  has  not  yet  been 
detected  in  any  other  part  of  the  world.  Its  stem 
attains  the  height  of  fifteen  or  more  feet,  bearing  at 
its  sommit  a  tuft  of  dark  rusty-green  thick  or  coria- 
ceons  fronds,  which  are  from  ten  to  twelve  feet  bng, 
and  twice,  or  sometimes  thrice  pinnated. 

Fig.  8. — Oyathea  degmm  (variety  of  cwbarea),  a 
native  cf  Jamaica,  and  grows  to  i^ut  twenty-five 
feet  high,  with  an  erect  stem,  about  six  inches  in 
diameter,  and  covered  with  the  oblong  dcatricee  or 
scan  left  by  the  fidlen  fronds,  which  give  it  a  tes- 
seUted  a|^>earance.  The  numerous  glabrous  bipin- 
nate  lanceolate  fronds  are  produced  from  the  top  of 
the  stem,  and  are  about  ten  feet  long,  with  a  spiny 
sttpes,  three  feet  in  length,  thickly  covered  upon  the 
upper  surface  with  light,  fawn-coloured,  deddoous 
scales.    The  pinns  are  two  feet  long. 

Fig.  i.^Cpatkea  arborea,  a  very  fine  tree  fern, 
growing  in  most  of  the  West  Indian  islands  in  woody 
shaded  pUces.  It  has  a  hard  stem  or  caudez,  which 
attains  the  hei|^t  of  twenty  feet  or  more,  and  is  co- 
vered with  the  spmy  bases  of  the  stipes  of  old  fronds, 
intermixed  with  bkck  wiry  roots,  and  furnished  at 
the  summit  with  nnmsious  long,  lanceolate,  bipin- 
nate,  sUfi;  coriaceous  fronds,  which  are  ten  or  more 
feet  in  length,  and  of  a  dull  green  colour.  The  stipes 
of  the  fronds  are  densely  armed  with  short,  stiff, 
blackish  sfMnes,  and  the  rachis  is  clothed  with  rusty- 
brown  hairs,  mixed  with  a  few  chaff-like  scales.  Both 
the  stipes  and  rachis  are  of  a  dark  brownish-black 
colour. 

Fig.  5,^ffemUelia  ipeeiom,  a  native  of  Braiil, 
Garacoas,  Ac.,  first  discovered  at  Garip^  by  Hum- 
boldt, who  says  that  it  attams  the  height  of  from 
thirty-two  to  thirty-seven  feet.  It  has  numerous 
broad  lanceolate,  pinnate,  glabrous  fronds,  which  are 
from  five  to  ten  feet  long,  and  of  a  deep  green  colour. 

Fig.  6.-^J>rynaria  cortmcuu  is  a  native  of  the 
eastern  parts  of  India,  growing  principally  on  trees, 
with  a  thick,  scaly,  creeping  rhiaome,  from  which 
arise  numerous  deeply  pinnatifid  fronds,  which  are 


about  four  feet  long  and  one  feet  wide,  attenuated 
towards  and  cordate  at  the  base.  They  are  arranged 
in  a  drooler  manner,  having  somewhat  the  appear- 
ance of  a  large  crown.  Hence  the  specific  name  eo- 
ronantf  which  is  implied  to  it. 

Fig.  7.^Platycerium  grande^  a  remarkable  epi- 
phytal fern,  native  of  New  HoUand  and  some  of  the 
Malayan  islands,  where  it  grows  on  trees  to  a  large 
siae.  It  has  two  kinds  of  fronds,  barren  and  fertile, 
both  proceeding  from  the  same  axis  of  growth.  The 
bsrren  fronds  are  sessile,  ascending,  round,  or  some- 
what elongated,  and  divided  towards  the  top  into 
numerous  broad  lobes,  or  segments,  which  are  blunt 
at  the  ^>ex.  Each  succeeding  barren  frond  grows 
completely  over  the  old  ones,  whidi  latter  in  time 
lose  thdr  vitality,  but  still  remain  attached  to  the 
axis  of  growth,  and,  by  the  successive  development 
of  new  fronds  over  them,  ultimately  form  a  dense, 
round,  spongy  mass,  with  the  growing  barren  fronds 
at  the  outside.  In  very  old  plants  these  masses  are 
upwards  of  three  feet  in  diioneter,  and  sometimes 
become  so  heavy,  from  the  quantity  of  water,  &c., 
which  collects  in  them,  that  they  are  detached  from 
the  tree  upon  which  they  were  growing,  and  fell  to 
the  ground.  The  fertile  fronds  are  pendulous  from 
the  axis  of  growth,  and  have  a  short  footstalk  or 
stipes.  They  are  narrow  at  the  base,  but  gradually 
get  wider,  until,  at  about  a  foot  from  the  stipes,  they 
divide  into  two  parts,  or  fork,  each  part  being  again 
repeatedly  forked,  and  often  attain  the  length  of  six 
feet.  Both  the  barren  and  fertile  fronds  are  of  a 
bluish  green  colour,  and  are  covered  with  white  stel- 
late pubescence. 

Fig.  %,^NmiU^mi  wHgarU  (Bird'snest  Fern). 
This  curious  fern  is  a  native  of  New  Holland,  India, 
the  Malayan  and  Pacific  islands,  Mauritius,  and  nu- 
merous other  pUces,  where  it  grows  on  moist  trunks 
of  trees.  It  is  commonly  known  by  the  name  of 
"The  Bird's-nest  Fern,"  from  the  droumstance  of 
the  fronds  being  spreading,  arrayed  in  a  circular  form, 
and  having  somewhat  the  i^pearanoe  of  a  gigantic 
bird's  nest.  The  generic  name,  Neottopteris,  is  de- 
rived from  iMOMia,  a  bird's  nest,  and  pteritf  a  fern. 
The  roots  of  this  plant  are  congregated  into  a  dense 
mass,  or  tuft,  from  whidi  arise  numerous  simple, 
lanceolate,  acute,  rather  sti£^  coriaceous,  spreading 
fronds,  fhun  two  to  four  feet  long,  and  four  to  six 
inches  wide  in  the  middle,  but  somewhat  attenuated 
towards  both  ends.  They  are  smooth,  of  a  shining 
green  colour,  and  have  very  short  footstalks,  or  stipes, 
with  a  dark  green  angular  rachis,  or  midrib. 

Fig.  9. — AtpUmum  iMciduw^  a  spleenwort  from 
New  Zealand,  with  shining,  bright  green,  pinnate 
4s 


Digitized  by 


Google 


coo 


APPENDIX. 


fronds,  about  two  feet  long  and  one  foot  broad,  having 
a  round  stipec,  or  ibotstalk,  with  a  channel  or  groove 
along  the  upper  side.  Tlie  pinns  are  nearly  opposito, 
shortly  petiolate,  and  oblong  acuminate,  with  a  ser- 
rated margin  and  simply  forked  veins. 


PLATE  XIV. 
Caoti. 

Fig.  1. — OpwiUia  BroHUentii,  a  native  ef  Brazil, 
belongs  to  a  group  of  Cacti  to  which  the  name  of 
''  Prickly  pear  "  has  been  given,  from  their  fruit  being 
pear-shaped,  and  having  small  tufts  of  short  sjunes 
upon  their  surfiice.  This  species  has  a  straight,  round, 
woody  stem,  which  attains  to  the  height  of  thirty  or 
forty  feet  and  upwards,  becoming  gradually  atte- 
nuated towards  the  top,  and  armed  with  numerous 
fascicles  of  long  spines,  which  are  very  strong,  sharp, 
and  ash-ooloured.  It  is  furnished  with  a  number  of 
almost  horizontal  branches,  which  gradually  become 
shorter  towards  the  top,  giving  it  a  pyramidal  ap- 
pearance.  The  flowers  are  produced  in  great  abun- 
dance, chiefly  lh>m  the  prominent  parts  of  the  mar- 
gins of  joints.  When  fully  expanded,  they  are  about 
an  inch,  and  a  half  in  diameter,  and  of  a  bright  le- 
mon colour.  The  fruit  is  oval  or  pear-shaped,  about 
an  inch  and  a  half  in  diameter,  and  slightly  hollow 
at  the  apex.  Its  skin  is  thin,  smooth,  of  a  shining 
pale  yellow  colour.  It  is  almost  impossible  to  handle 
the  fruit  without  getting  the  skin  full  of  bristles, 
which  break  off  and  leave  a  fragment  behind.  Ow- 
ing to  the  bristles  with  which  the  skin  is  armed,  it 
is  seldom  used  as  a  dessert  fruit ;  although  the  fruit 
of  OpwHtia  vulgarit,  a  closely  allied  spedes,  which  is 
cultivated  in  the  south  of  Europe,  is  much  esteemed 
as  a  dessert  fruit,  and  hu^ge  quantities  of  it  are  con- 
sumed, especially  in  some  parts  of  Spain. 

Fig.  2.^Cereu8  $enilt$,  the  "Old  man  Cactus, *•  is 
a  native  of  the  hottest  parts  of  Mexico ;  it  grows  to 
about  twenty  or  twenty-five  feet  high,  and  nine  or 
ten  inches  in  diameter  at  the  broadest  part.  Its 
stem  contains  an  extraonUnary  quantity  of  oxalate 
of  lime  in  small  sand-like  grains,  which  renders  it 
very  heavy  and  brittle ;  portipns  of  the  dried  tissue 
have  been  analyzed  and  found  to  contain  from  sixty 
to  eighty  per  cent,  of  this  substance.  The  surface  of 
the  stem  is  of  a  grayish  green  colour,  and  is  divided 
into  thirty  or  forty  narrow  furrows,  which  aro  about 
half  an  inch  deep,  and  have  very  acute  sinuses ;  the 
ridges  are  obtuse,  rounded,  and  furnished  with  elon- 
gated areoles,  seated  on  small  tubercles,  from  which 
proceed  three  or  four  long  white  spines,  surroimded 
by  a  thick  mass  of  very  long,  wiry,  white  or  gray  hair, 
from  which  circumstance  tlie  plant  is  commonly  called 
the  "Old  man  Cactus."  The  flowers  of  this  pUnt 
have  never,  to  our  knowledge,  been  produced  in 
Europe. 

Figs.  8  and  10. — Opuittiacockinillifera  (the  Cochi- 
neal-insect Cactus)  is  a  native  of  Mexico,  but  it  is 
cultivated  in  the  West  Indian  islands  and  other 
places.    (See  p.  865.) 

Two  kinds  of  cochineal  are  distinguished  in  com- 
merce. One  sort  is  called  Or<tna  fina  by  the  Spa- 
niards,  the  other  Qrama  tylvettre.     The  colouring 


matter  of  the  first  sort  b  of  a  finer  quality  and  in 
greater  abundance  than  in  the  latter ;  and  the  sub- 
stance which  envelopes  the  insect  is  pulvemleDt  or 
powdery  in  the  former,  whilst  in  tbe  latter  It  is  floe- 
culoit  or  cottony ;  but  it  has  not  yet  been  determiiied 
whether  they  are  different  species  of  Coccus,  or  whe- 
ther the  differences  do  not  depend  upon  the  species 
of  Opuntia  used,  or  the  method  of  culture  adopted. 

Fig.  ir^SdUnocactusStainmif  a  native  of  Mexico, 
growing  abundantly  at  San  Luis  Potosi.  The  stem 
is  somewhat  elliptieal,  and  i^xrat  five  or  six  feet  h%fa, 
and  one  to  two  foet  in  diameter ;  it  is  a^g^itly  woolly 
at  the  top,  of  a  deep  green  colour,  and  has  fi:t>m  eev«i- 
teen  to  twenty  furrows.*  The  flowers  are  produced 
on  the  top  of  the  plant. 

Fig.  B.-^Cereua  cccruUtcena  is  a  native  of  Brazi], 
and  has  an  angular  glaucous  blue  coloured  stem,  ris- 
ing perpendicularly  to  the  height  of  fifteen  or  twoitj 
feet,  wi^  a  diameter  of  three  or  four  inches  in  the 
broadest  part,  sb'gfatly  attenuated  towards  tlie  base. 
It  is  divided  into  eight  or  ten  furrows,  with  a  corre- 
sponding number  of  obtuse,  wavy  ridges.  The  flowers 
of  this  plant  grow  from  one  of  the  areoles  towards 
the  top  of  the  plant,  and  are  very  neariy  as  large  and 
beautiful  as  those  of  (kreui  ffrandj^hrfu,  the  "l^ight- 
flowering  Cereus,** 

Fig.  6. — ScKiiMca^Hi  vitnaga  grows  to  a  large 
size ;  two  gigantic  specimens  of  it  were  sent  to  the 
Royal  Botanic  Garden  at  Kew  some  years  ago,  from 
San  Luis  Potosi,  but  both  have  since  died ;  one  of 
them  weighed  718  pounds,  and  measured  four  feet 
and  a  half  in  height,  and  about  two  feet  nine  indies 
in  diameter ;  the  o%her  was  still  larger,  wd^ung  one 
ton,  and  being  nine  feet  in  height,  with  a  diameter  of 
moro  than  three  feet;  but  these  are  said  to  have  been 
small  plants  in  comparison  with  others  growing  in 
their  native  country.  In  shxpe  tius  species  b  some- 
what elliptical,  and  has  forty  or  fifty  deep,  narrow 
furrows,  with.the  same  number  of  wavy,  sharp-edged 
ridges ;  the  furrows  are  of  a  glaucous  green  colour, 
becoming  lighter  towards  the  top  of  the  ridges,  and 
the  centre  of  its  summit  is  covered  with  a  dense  mass 
of  a  short,  tawny,  wool-like  substance.  The  flowers 
are  produced  singly,  fit>m  amongst  the  dense  woolly 
substance  at  the  top  of  the  plant;  they  have  nume* 
rous  serrated  petals  of  an  oblong  or  spathulate  form, 
and  a  shining  yellow  colour. 

The  specific  name  of  vitnaga  has  been  given  to 
this  plant,  in  allusion  to  the  use  to  which  the  Mexi- 
cans apply  the  spines,  viz.,  for  making  toothpids, 
ffitnaga  or  viznaga  signifying  in  Spanirii  tootkpidt. 
It  has  been  calculated  that  Utte  number  of  spines  on 
the  lai^est  plant  of  this  species  sent  to  Kew  Gardens, 
could  not  have  been  less  than  51,000 1 

Fig.  7. — Cereut  hexagonut,  a  native  of  Surinam 
and  other  hot  parts  of  South  America,  where  it  at- 
tains the  height  of  forty  feet  and  upwards,  seldom 
having  any  branches;  its  stem  has  usually  six  angles, 
or  sometimes  more,  with  very  wide  fbrrows.  The 
flowers  are  produced  from  the  angles  of  the  stem  near 
the  top  of  the  plant,  and  have  a  tube  about  six  inches 
long,  with  imbricated  greenish  sepals,  and  petals 
^lich  are  reddish  outside  and  white  within;  the 
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sUmens  ar«  numerous,  and  slightly  tinged  with  green. 
Its  fruit  is  a  round  or  oval  berry  of  a  dark  purple 
colour. 

Fig.  8. — OtTtiu  Peruvianua,  var.  fnomtrotui.  This 
curious  monstrous  variety  of  Cereui  Perwianm  is  a 
native  of  Pern  and  other  hot  parts  of  South  America; 
it  grows  to  the  height  of  ten  or  twenty  feet»  with  an 
erect,  fleshy,  branched,  and  irregularly  furrowed  stem. 
The  flowers  are  like  those  of  Cereiu  PerumanWf  but 
larger  and  more  spreading. 

Hg.  9. — Cereut  ffrand\/U>rus,  the  "Night-flowering 
Cneus."    (Seep.  8<M.) 

Fig.  11,-^  Echinocaetui  oxygowu. — ^This  species  is 
a  native  of  South  Brazil ;  It  has  a  fleshy,  round,  or 
oval  8tem«  about  six  inches  or  a  foot  in  diamMer. 
The  flowers  spring  from  the  areoles  of  some  of  the 
upper  fascicles  of  spines ;  the  tube  of  the  calyx  is  very 
long,  narrow  at  the  base,  but  widening  out  towards 
the  apex,  and  becoming  trumpet-shi^>ed ;  its  segments 
are  narrow,  sharp-pointed,  and  of  a  deep  rose  colour: 
the  petals  are  white,  tinged  with  rose  colour  at  the 
tips,  and  their  segments  are  much  broader  than  those 
of  the  calyx. 

Fig.  12. — Echinocactm  mynoitigma  is  a  native  of 
San  Luis  Potoei.  It  differs  from  aJl  the  other  species 
of  the  genus,  in  not  being  furnished  with  spines.  In 
its  native  countiy  it  sometimes  grows  to  the  height 
of  fifteen  or  sixteen  inches,  but  the  specimens  in 
European  gardens  are  only  about  five  or  six  inches 
high,  rather  oblong,  and  depressed  at  the  top.  The 
flowers  are  produced  from  areoles  at  the  top  of  the 
plant;  they  are  about  two  inches  in  diameter. 

Fig.  18. — Bchinoeactua  hdophorut,  a  native  of  the 
souUi  of  Mexico,  about  San  Luis  Potosi ;  its  stem  is 
nearly  spherical,  somewhat  depressed  at  the  top, 
about  eighteen  inches  in  diameter,  and  of  a  light  green 
colour.  The  summit  of  the  plant  is  covered  in  the 
centre  with  a  light  brown  wool-like  substance,  fr^m 
amongst  which  the  shining  yellow  flowers  are  pro- 
duced. 

Fig.  14. — Mdoeactua  c(mmuni8.  This  plant  is  a 
native  of  the  West  Indian  Islands,  growing  in  dry, 
barren  places  near  the  sea,  and  upon  porous  rocks, 
into  which  its  roots  penetrate,  bat  from  which  it  seems 
almost  impossible  that  they  can  derive  any  nourish- 
ment; indeed,  it  has  been  asserted  by  some  persons 
that  this  and  other  species  of  cacti  derive  the  greater 
part  of  their  nourishment  from  the  atmosphere;  but  it 
has  been  proved,  by  careful  analysis,  that  this  opinion 
is  erroneous.  Its  stem  attains  the  height  of  from 
one  to  two  feet,  is  either  round  or  somewhat  ovate, 
and  has  twelve  to  eighteen  furrows ;  the  ridgee  are 
armed  with  spines,  arranged  in  stellate  fascicles,  or 
bundles,  at  certain  regular  distances  from  each  other; 
each  bundle  contains  from  five  to  ten  pale  or  dusky- 
brown  coloured  spines  of  unequal  size,  the  lower  ones 
being  largest.  Upon  Uie  top  of  the  stem  there  is  a 
cylindrical  cap,  or  crown,  about  one-third  the  dia- 
meter of  the  stem,  and  from  this  the  flowers  are  pro- 
duced; this  crown,  or  top,  is  generally  known  by  the 
name  of  "Turk's cap "  or  " Turk's  head;"  hence  the 
vernacular  name  of  the  phmt  is  "Turk's  cap  Cactus.** 
In  some  places  they  are  called  *'  Englishmen's  heads*' 


and  "Popes*  heads."  It  is  composed  of  numerous 
reddish-brown  coloured  spined^,  imbedded  in  a  white 
wool-like  substance;  the  flowers  are  imbedded  in 
this  mass  of  spines  and  wool,  and  protrude  only  a 
short  distance  beyond  the  spines;  they  are  very 
small,  tubular,  and  of  a  red  colour;  the  calyx  and 
corolla  are  combined  into  a  single  perianth,  which  is 
divided  into  many  segments;  the  anthers  are  sessile, 
and  inserted  into  the  throat  of  the  perianth.  Its 
fruit  is  a  small,  ovate,  oblong,  wedge-shaped  berry, 
which,  like  the  flower,  is  also  imbedded  amongst  the 
spines  and  wool,  constituting  the  "Turk*8  cap;*'  but 
when  perfectly  ripe  they  are  gradually  ejected  from 
it;  the  seeds  are  numerous,  small,  black,  and  shining. 

PLATE  XV. 

FBUIT  AKD  OBNAMXNTAL  TBES8. 

Fig.  2. — Chamaropi  exceUa,  the  hemp  pahn,  a  na« 
tive  of  Nepaul.  Fig.  8. — Cupreastu  funehrUf  funeral 
cypress.  Mr.  Fortune,  in  his  work  on  the  Tea  Coun- 
tiiea  of  China,  indvdiiig  Sunglo  and  the  Bohea  Hillg, 
describes  this  weeping  cypress  as  the  most  beautiful 
tree  found  in  that  district,  growing  to  the  height  of 
about  sixty  feet>  with  a  stem  as  straight  as  the  Nor- 
folk Island  pine,  and  weepmg  branches  like  the  wil- 
low of  St.  Helena.  Its  branches  grow  at  first  at 
right  angles  to  the  main  stem,  then  describe  a  grace- 
ful curve  upwards,  and  bend  again  at  their  points. 
From  these  main  branches  others,  long  and  slender, 
Lang  down  perpendicularly,  and  give  the  whole  tree 
a  weeping  and  graceful  form.  It  reminded  the  tra- 
veller of  some  of  the  laiige  and  gorgeous  chandeliers 
seen  in  theatres  and  public  halls  in  Europe. — For 
other  figures,  see  Index  or  List  of  Plates. 


PLATE  XVI. 

PALMS,  PINES,  &C. 

Fig.  1. — Araucaria  tmhricata,  the  Chili  pine, 
which  was  brought  to  this  country  m  1792,  by  Mr. 
Mensies,  the  surgeon  in  Captain  Vancouver*s  voyage. 
The  figure  in  the  plate  is  a  portrait  of  a  fine  specimen 
of  this  tree  in  the  Edinburgh  Botanic  Garden.  The 
plant  grows  naturally  in  dense  forests,  similar  to  our 
woods  of  Scotch  fir.  The  Chilians  eat  the  seeds  of 
the  plant  as  the  Italians  xlo  the  seeds  of  the  stone 
pine.  The  Araucaria  is  becoming  a  favourite  orna- 
mental plant  in  all  parts  of  the  United  Kingdom, 
being  sufficiently  hardy  to  withstand  our  winters. 
Fig.  7. — Cycas  revdluta;  its  stem,  like  that  of  C,  eir' 
cinaUs,  p.  261,  produces  sago.  C.  revoluia  h  a  na- 
tive of  Japan.  The  Cfycas  is  allied  to  the  conifers.— 
For  other  figures,  see  Index  or  List  of  Plates. 


PLATE  XVIL 

PINK  TRBB8. 

Fig.  2. — Pinua  Sabiniana,  or  Sabine*s  pine,  a  na- 
tive of  California,  and  along  the  western  fianks  of  tlie 
Cordilleras  of  New  Albion,  at  an  altitude  reaching  to 
within  1600  feet  of  the  line  of  perpetual  snow,  whero 
it  was  first  discovered  by  the  late  lamented  Mr.  David 
Douglas,  in  1826,  and  again  in  1831,  when  he  sent  ripe 
seeds  of  it  home  to  the  London  Horticultural  Society, 
from  which  plants  were  abundantly  raised  and  liberally 
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distributed  over  th«  oountry.  Mr.  Douglas  described 
it  ss  a  magnificent  tree,  attaining  the  height  of  140 
feet,  and  iom  fiset  in  diameter.  Its  priekly  oones  are 
large ;  so  are  the  seeds,  which  ftre  eaten  bj  tin  mithres 
of  those  oomitries,  and  are  pleasant  to  the  taste.  Hie 
tree  i»peffeotly  hardj,  and  well  endures  our  seTerest 
winters.  The  wood  is  ^Hiitish,  and  rather  soft,  espe- 
eially  in  sittiations  where  its  growth  is  rapid.  Fig.  i. 
— Pinut  pinm,  the  stone-pine^  p.  464.  This  is  the 
pine  of  Cbrade  Lorraine's  Italian  landscapes.  Fig.  5. 
— Cedtut  deodaraf  the  deodar,  from  the  momitains  of 
northern  India,  equal,  if  not  superior  in  beautytothe 
cedar  of  Lebanon,  of  which  some  eminent  botanists 
now  consider  it  to  be  a  Tariety.  The  wood  is  com- 
pact and  durable.  The  gates  of  the  celebrated  temple 
of  Somnauth  are  constructed  of  deodar ;  as  those  of 
Solomon's  temple  were,  and  those  of  St.  Peter's  at 
Ronie  are,  of  the  cedar  of  Lebanon.  Fig.  6,^A  Het  tx- 
eeUa  or  Clanhrttmliami,  Lord  Clanbrassil's  spruce-fir, 
very  generally  considered  only  as  a  rariety,  although 
by  some  ranked  as  a  species,  whidi  certainly  its  ap- 
pearance and  growth  would  warrant  as  very  different 
from  any  other  spruce,  being  a  low  compact  bush,  of 
frt>m  three  to  fotir  feet  high,  with  short,  numerous 
branches,  dosely  covered  with  leayes,  whidi  are  sel- 
dom more  than  one-fourth  of  an  inch  long.  Intro- 
duced to  Britain  by  Lord  Olaobrassii ;  the  date  and 
locality  uncertain,  but  supposed  to  be  from  the  Le- 
vant Fig.  7.— Pinw  Coulteri,  or  Dr.  Coulter's  pme, 
a  native  of  the  western  coast  of  North  America,  ex- 
tending from  40**  to  48**  north ;  also  on  *  range  of 
low  hills  fit>m  the  Rocky  Mountains  towards  the  sea 
at  Cape  Orford,  of  Vancouver,  where  it  was  dis- 
covered by  the  late  distinguished  botanical  collector, 
Mr.  David  Douglas,  in  1826.  when  he  sent  home 
seeds  to  the  London  Horticultural  Society,  where  it 
was  nused  and  distributed  to  the  various  collections. 
It  was  met  with  more  recently  by  Dr.  Coulter  on  the 
mountains  of  St.  Luda,  at  an  elevation  of  neai-ly 
4000  feet  above  the  level  of  the  sea.  That  gentleman 
likewise  sent  home  fresh  seeds  of  it  to  various  gardens, 
where  it  has  been  raised.  It  is  perfectly  hardy,  and 
is  said  to  attain  a  height  of  100  ieet,  with  a  drcum- 
ference  of  12  feet.  From  its  rapid  growth,  the  wood 
is  not  expected  to  be  valuable;  but  the  tree  is  highly 
ornamental,  either  in  the  pinetum  or  singly  on  the 
lawn  or  park.— For  other  figures,  see  Index  or  List 
ofPktes. 


PLATB  XVUL 

A  BRAZILIAN  F0BX8T. 

Meyen  and  Von  Martins  state  that  a  characteristic 
feature  in  Brazilian  forests  is  the  variety  and  profu- 
sion of  climbing  plants.  By  the  commingling  of 
their  branches,  they  bind  themselves  closely  to  the 
wood  of  the  tree  which  supports  them.  In  this  pro- 
cess the  strength  of  the  original  root  of  the  parasite 
becomes  weakened,  and  as  a  counterpoise,  the  stem 
sends  down  air-roots,  and  thus  this  tenacious  and 
vigorous  raoe  continually  acquire  fresh  strength  and 
freedom.  "In  proportion  (says  Meyen)  to  the  ma- 
iestio  beauty  of  a  primevul  forest,  is  its  fearfrd  gran- 
deur when  in  conflict  with  the  wild  elemenU.    To 


be  in  sudi  a  forest  during  a  violent  hnrrieaiis^  k 
described  as  more  fearfrd  than  to  straggle  with  ^ 
raging  waves  in  the  open  sea.  When  the  boislssuus 
wind  cafedMs  hiM  of  the  tops  of  the  gigantic  trset  nf 
these  natnnd  forests,  and  shakes  Hie  hnatib&tfim^ 


destroy  the  trees  in  order  to  get  at  the  juioe,  instead 
of  ooUecting  it  from  incisions  made  in  the  growing 
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tree,  aa  in  the  case  of  the  plants  producing  caout- 
dioao.  A  single  tree  yields  about  20  or  80  Ibe.  of 
jHitta  percba.  The  substance  was  made  known  only 
in  1845  ;  its  uses  are  already  innumOTable.  The  an- 
Bual  imports  into  Great  Britain  are  about  1000  tons 
sb-year. — ^For  other  figures,  see  Index  or  List  of 
Pktes. 


PLATES  XXVII.— XXX. 

PLAKT8  USED  AB  FOOD. 

For  page  of  description,  see  Index  or  List  of  Plates. 
PLATES  XXXI.,  XXXIL 

PLAHT8  UMBD  IN  DTXIVO. 

For  page  of  description,  see  Index  or  List  of  Plates. 


PLATES  XXXIU.,  XXXIV. 

PLA.MTB  U8BD  IN  OLOTHIHO  AHD  OOBDAOB. 

(SOMMun-PALM  {Arenga  Moa^arifa'a),  The  sub- 
stance named  gommuti,  used  for  cordage,  canvas, 
and  other  economical  purposes,  is  a  fibre  produced 
by  the  splitting  or  decay  of  the  leaf-stalks  of  this 
pafan .  The  fibres  are  stiff  and  deficient  in  elasticity, 
prerenting  it  from  being  much  in  request  for  cordage 
in  t^»»*  country,  where  only  small  quantities  of  them 
are  receired.  Pussaya-palm  (Attalea  fwnifera), 
piassava,  pia^ba,  monkey-grass,  or  para-grass,  \b  a 
fibre  produced  by  this  palm  in  a  similar  manner  to 
the  gommnti,  namely,  by  the  separation  of  the  leaf- 
stalks or  petioles,  which  are  of  great  length,  often 
nearly  twenty  feet.  The  fibres  are  about  the  thick- 
ness of  a  rush,  round,  and  not  rery  flexible,  so  that 
they  are  neither  woven  nor  spun  in  this  countiy, 
but  are  much  used  in  making  brushes  and  brooms. 
The  ooquilla'nut  is  the  fruit  of  the  same  palm. — Su9, 
shunum,  taag,  or  Bengal  hemp,  is  the  fibre  of  OnOor 
Utriapmoea  (p.  420),  a  leguminous  plant  of  India, 
resembling  our  broom.  Jute  {Corekw'nt  capiulmrig), 
p.  420.  The  fibre  of  this  plant,  which  belongs  to 
the  Linden  tribe,  has  of  late  years  become  so  gener- 
ally used,  that  it  now  rivals  flax  and  hemp  in  its  im- 
portance as  a  commercial  product. — For  other  figures, 
see  Index  or  List  of  Plates. 


PLATE  XXXV. 

VKORABLB  POISONS. 

JBihuiium  qfnapiuw^  foors-parsley ;  leaves  poi- 
sonous. Arwn  maeulatum,  cuckoo-pint,  or  wake- 
robin  ;  tubers  amylaceous,  stimulant,  dli^horetio,  and 
expectorant ;  juice  acrid,  poisonous ;  produces  Port- 
land sago  when  freed  from  the  acrid  juice.  Bryonia 
alia,  white  bryony ;  root  acrid  and  pmgative ;  cath- 
artic Chdidoniwm  wu^ta,  greater  or  common  celan- 
dine ;  juice  acrid,  stimulating,  aperient,  diuretic, 
and  sudorific. 


PLATE    XXXVL 

YIOETABLE  POISONS. 

Aeonitum  naptUm,  wolfs-bane,  or  monk*B-hood; 
narcbtico-aerid ;  a  spirituous  infusion  of  the  root  has 
proved  fatal  to  human  life.  Atropa  beUad<mna, 
deadly  nightshade  or  dwale;  a  dangerous  narcotic. 
Sokmut^  dvicamara,  woody  nightshade  or  Intter- 


sweet ;  berries  bitter  and  poisonous ;  plant  narcotic 
and  diaphoretic.  Datura  Sh^amonium,  common 
thorn-apple ;  violent  narcotic  poison. 


PLATE   XXXVII. 

VBOSTABLS  POISONS. 

Coniummaculatumf  hemlock;  powerfully  narcotico* 
acrid.  Myoscyamnt  niger,  black  henbane;  strongly 
narcotic.  Lactuca  viro9a,  poisonous  lettuce  ;  narco- 
tic Cold^icum  atUumnale,  autumnal  meadow- 
saffiron  ;  a  narootico-aorid  poison  ;  used  as  an  antbel- 
mintic. 

PLATE   XXXVIIL 

YIOXTABLB  POISONS. 

Ranunetdui  aJpettrU,  alpine  white  crowfoot: 
acrid.  Agaricu8  mvicarint,  fly-blown  mushroom 
(named  also  Amanita  mufcaria),  one  of  the  most 
poisonous  of  our  fungi.  It  is  narcotic  and  intoxi- 
cating, and  in  Kamschatka  is  used  in  the  same  man- 
ner as  ardent  spirits.  Digitalii  pm-pwea,  purple 
foxglove ;  diuretic,  narcotic  ffelltborui  niger,  black 
hellebore,  or  Christmas  rose,  same  natural  order  as 
Banunqulus;  characterised  generally  by  acridity,  caus- 
ticity, and  poison. 


PLATE  XXXIX.,  XL. 

PBUITS  AND  NUTS. 

Fig.  6. — Sapucaya,  Sapucaia,  or  Zabucijo  nut  (the 
produce  of  L^thit  oUaria),  and  known  by  the  name 
of  mookey-pot,  the  seeds  being  much  relished  by  these 
animals.  Fig.  7. — Brazil,  Juvia,  Castanha,  or  Pkra 
nut  (the  fhut  of  Berlholetia  excelta),  of  whidi  also 
the  monkey  is  very  fond,  and  will  hammer  the  capsule 
for  hours  together  with  a  stone,  in  order  to  get  at  the 
inclosed  nuts. — For  other  figures,  see  Index  or  Lut 
of  Plates. 

PLATE  XLI. 
AUSTRAUAN  TBEES  AND  SHRUBS. 
Australian  trees  as  well  as  shrubs  are  perennial 
evergreens.  Hence  the  forests  of  that  vast  island  are 
verdant  with  foliage  all  the  year  round.  There  is 
no  antvmnal  fall  of  the  leaf;  consequently  there  is 
scai^y  any  soil  formed  in  the  woods  by  decayed 
leaves.  As  there  is  no  general  denudation  of  leaves 
from  the  branches  in  winter,  so,  when  spring  comes 
round,  no  universal  budding  takes  place,  to  renew  the 
charms  of  that  season,  as  in  European  forests.  The 
well-known  American  expression,  "fall  of  the  year," 
which  is  derived  from  its  deciduous  vegetation,  is  in 
this  southern  region  inapplicable.  There  is  a  sferso- 
tjfped  aspect,  if  we  may  so  term  it,  about  Australian 
forest  scenery,  so  that  its  general  effect  upon  the 
mind  is  that  of  monotony.  Tliis  impression  is  like- 
wise assisted  by  the  sombre  green  colour  of  the  fo- 
liage, caused  by  the  dark  tint  of  the  dilorophyli  that 
constitutes  the  colouring  matter  of  the  leaves.  Al- 
though the  country  is  open  and  graa8y>  uid  the  cli- 
mate dear  and  sunny,  yet  there  are  no  warm  green 
hues  in  the  forest  landscape  in  spring,  nor  the  rich 
glowing  tints  of  autumn.  A  universal  sombreness 
would  thus  prevail,  were  these  eflects  not  consider- 
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ably  modified  by  the  unusual  structure  of  the  leaTes 
and  bark  of  the  treee  belongmg  to  the  genus  Bwea-' 
lyptna,  which  form,  on  an  aTerage,  four-fifths  of  the 
forests  in  the  temperate  regions  of  Australia. 

It  is  well  known  that,  in  forests  of  dedduous  trees, 
the  leaves  project  horicontally  from  the  leaf-stalk, 
showing  a  distinct  upper  and  under  side  in  the  struc- 
ture of  their  veins,  parenchyma,  and  epidermis.  This 
position  of  the  leaves  gives  that  umbrageous  charao- 
ter  to  oar  forest  trees  which  is  well  marked  in  the 
sycamoie  and  chestnut.  In  Australia,  on  the  con- 
trary, gum-trees  and  their  congeners  have  theii*  leaves 
placed  vertically  upon  the  leaf-stalk,  both  sides  being 
of  the  same  structure,  like  the  misUeto  leaf.  Con- 
sequently there  is  abundance  of  light  from  above 
piercing  these  forests,  rendering  more  cheerful  what 
would  otiierwise  be  gloomy  in  the  Austiapan.  land- 
scape, and  permitting  the  sun's  rays  to  penetrate 
through  the  foliage,  so  as  to  fall  upon  the  brilliant- 
coloured  flowers  and  green-sward  which  cover  tlie 
open  forest  lands^  as  it  were,  ynQi  a  beautiful  carpet. 
Moreover,  the  leaves  pf  this  class  of  trees  are  rarely 
more  than  an  inch  wide  and  five  inches  long,  being 
simple,  acute,  and  scimitar-shaped^  the  branches  but 
thinly  covered  with  foliage,  and  the  trees  wide  apart ; 
so  that,  excepting  their  monotonous  character,  the 
open  forests  gf  Australia  are  cheerful  to  the  traveUoTf 
salubrious  to  the  settler,  and  are  always  well  lighted 
up  by  the  sun  and  swept  by  the  breeze.  The  au- 
tumnal fall  of  the  leaf  is  likewise  in  some  measure 
represented  by  the  annual  sapping  of  the  bark  from 
the  trunks  and  branches  pf  Uie  gum  trees,. which  is 
seen  in  tiie  "accompanying  plate,  fig.  1. 

Of  an  opposite  character  is  the  general  appearance 
of  the  brushwoods,  formed  by.  shrubs  and  the  class 
of  smaller  trees  in  Australia.  These  thickets,  termed 
''scj-ubs**  by  the  colonists,  are  dark,  d^nk,  and 
dreary,  and  the  plants  so  closely  interwoven  and 
thorny  that  in  many  instances  they  are  impenetrable 
by  man  or  beast.  The  contrast  between  them  and 
the  neighbouring  open  forest  land  is  remarkably  de- 
fined. While  in  the  latter,  as  we  have  remarked,  all 
nature  is  dry,  light,  and  cheerful,  in  the  former  the 
traveller  scarcely  proeeeds  twenty  steps  when  he  is 
enveloped  in  gloom,  even  at  mid-day,  while  a  hollow, 
resounding  canopy  of  foliage,  formed  of  broad-leaved 
climbers,  fig-trees,  laurels,  and  the  like,  echoes  to  his 
progress,  as  he  forces  his  way  through  the  crackling 
brushwood,  whilst  a  damp  chill  seins  his  frame. 
Here  the  botanist  finds  many  of  the  rarest  and  most 
beftutiful  Australian  shrubs  and  trees,  and,  what  is 
remarkable,  rarely.of  the  same  species  as  those  which 
grow  outside  its  boundary.  That  indefatigable  ex- 
plorer and  botanist,  the  loft  and  lamented  Leich- 
hardt,  informed  the. writer  of  this  article  that  in  the 
Mortton  Bay  district  he  counted  seventy  species  of 
shrubs  and  trees,  within  the  area  of  a  square  mile,  in 
one  of  these  scrubs,  not  one  bf  which  was  found  in 
the  a^acent  forest. 

This  remarkable  feature^  is  partly  accounted  for 
from  the  tenacity  with  which  these  scrubs  keep  to 
soils  formed  by  certun  rooks.  In^ne  locality  they 
grow  upon  the  trap-dikes  which  intersect  the  sand- 


stone formation,  forming  narrow  bdts  of  vcgetatioo, 
not  more  than  one  or  two  miles  wide,  and  oontininsg 
dense  and  unbroken  for  five,  ten,  fifteen,  and  fre- 
quently twenty  miles,  80  ibal  'd  the  dxreotion  of 
one  lies  across  the  path  of  the  settler,  between  hia 
homestead  and  the  s^tlement^  he  has  either  toskiit 
it,  making  a  circuitous  route,  or  to  cut  a  road  through 
it.  In  other  localities  the  nature  of  the  soils  ii  re- 
verwd,  as  shown  by  Leiohhardt,  during  his  jountej 
from  Moreton  Bay  to  Port  Bssiiigton.  "  It  was  m- 
toesting,"  he  writes,  "to  observe  how  strictly  the 
scrub  kept  to  the  sandstone  and  stiff  loam  lying  upon 
it,  whilst  the  mild  Uack  whinstone  was  without  trees, 
but  covered  with  hurariant  grasses  and  herbs;  and 
this  fact  struck  me  as  remarkable,  because,  during 
my  travels  in  the  Bunya  country  of  MimeCon  Bay,  I 
found  it  to  be  exactly  the  revene;  the  sandstone 
spurs  of  the  range  being  there  covered  with  an  open 
well-grassed  forest,  whilst  adense  vine  brush  extended 
over  the  basaltic  rock.**  The  greatest  known  junc^ 
of  this  kind  lies  between  Melbourne  and  Gipps*  land, 
in  Victoria,  which  is  estimated  to  be  neariy  200  miles 
long  and  about  50  broad ;  and  although  a  track  has 
been  found  across  it,  so  difficult  is  the  journey  through 
its  rocky  region,  that  it  takes  the  intrq^id  bushman 
three  days  to  cross  it. 

Whim  Gum-Tbib  {^tcalyptut  06U91M1),  Tig.  1.— 
The  genus  Bucalypifu  derives  its  nJune  from  the 
well-marked  connection  of  the  calyx  with  its  lid  or 
culyptra,  which  is  forced  off  by  the  pistils  and 
stamens,  when  Uossoming.    Hie  gum  trees  of  Aus- 
timlia    are    the   monarchs   of   the  forest  in  that 
country,  and  attain  the  height  -  frequently  of  150 
feet,  with  a  girth  of  24  feet  about  a  pad  hom  the 
ground.    In  Van  Diemen's  Land  this  may  he  con- 
sidered the  average  dimensioDS  of  the  trees  in  the 
southern  and  western  parts  of  the  island,  where  «e 
have  measursd  a  fallen  giant  of  the  forest  260  fret  in 
length  and  16  feet  in  diameter.     However,  the  bots 
of  such  enormous  trees  are  not  solid.    At  the  ssme 
time,  some  idea  of  their  dse  may  be  entertuned, 
when  from  two  to  four  men  on  hoiBsbsck  can  find 
room  in  their  hollow  trunks.     The  appearance  of 
a  white-gum  tree  forest  has  no  oounterpart  in  tlie 
northern  hemisphere.     From  the  base  of  the  trunk 
up  to  the  minutest  branches,  the  baik  of  the  tree  is 
perfectly  white,  and  the  leaves  of  a  leek-green  ooioor. 
Its  general  aspect  is  that  which  a  forest  of  ash  trees 
would  have,  if  their  stems  and  iHrandies  were  white- 
washed.   Their  trunks,  also,  are  general^  naked  lor 
about  Iwo-thirds  of  the  way  up;  and  the  branches 
above  that  project  at  nearly  right  angles  torn  tbem, 
while  the  smaller  branches  fr^uently  shoot  up  ▼«rii- 
c&lly.    The  leaves  show  the  specific  character  of  the 
foliage  alluded  to,  particularly  their  leatheiy  stme- 
ture.     On  being  crushed  in  the  hand,  an  eesentialoil 
is  expressed  from  them,  which  is  ccmtained  in  can- 
ties,  to  preserve  them  during  their  peiennial  «»*• 
ence,  and  to  enable  them  to  withstand  the  aridity 
and  heat  of  the  climate.    As  the  name  denotes,  tiees 
of  this  genus  exude  gum  firom  their  trunks.   ^ 
gum,  however,  is  not  a  taT»  gum,  like  that  which  tf 
yielded  by  the  Acacias.    It  is,  properiy  speaking,  a 
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gum-reain,  of  a  higbly  stringeiit  qiuJitj,  poaseflsing 
similar  propertieB  to  gmn-kino,  and  aa  sudi  if  a  va- 
luable  ooTTective  in  dysenteric  oomplainta,  which  are 
often  fatal  amongst  the  ool<»iists. 

Stbdiot-Babk  (S.  pulvenUentus),  Fig.  2.— The 
timber  of  the  white  and  blue  gams,  as  well  aa  their 
ally  the  stringy-baiit,  \b  of  the  mosb  serviceable  de- 
scription to  the  colonists.  Though  all  are  equally 
useful  for  the  same  purposes,  yet  the  white  gum  is  espe- 
daDy  valued  in  house-building,  while  blue  gam  excels 
it  fu>  ship-building.  Ships  built  of  this  timber  are 
classed  at  Lloyd's  A  1  for  fourteen  years.  Stringy- 
bark  is  a  more  straight-grained  timber  than  either  of 
the  others,  and  hence  it  js  sought  after  for  splitting 
into  paling,  laths,  and  shingles ;  the  latter  being  used 
for  roofing  houses  instead  of  slates.  On  the  other 
hand,  there  are  cross-grained  gum  trees  of  so  tough  a 
nature,  that  ships*  knees  may  be  out  by  the  saw  out 
of  a  plank,  and  have  all  the  strength  of  a  naturally- 
bent  knee.  It  is  remaikable,  also,  that  the  best  tim- 
ber from  the  gum  trees  is  the  outside  part,  the  inside 
often  being  hollow  and  decayed ;  and  it  is  no  unusual 
circamstanoe  for  the  ship-builders  at  Hobart  Town  to 
lay  down  the  keel  of  a  ship  120  feet  long,  composed 
entirely  of  a  single  slab  from  the  outer  portion  of  a 
gum  tree. 

Thi  Wattlb  Tbbe  {Acaeia  dealbcUa),  Fig.  8.— 
There  are  about  forty  species  of  acacia  in  Australia, 
all  ornamental  trees,  but  none  exceed  the  wattle  tree 
in  beauty,  nor  approach  it  in  point  of  utility.  It 
forms  umbrageous  and  delightMly  scented  groves 
near  the  banks  of  streams  and  lakes.  It  is  a  hand- 
some tree,  from  fifteen  to  thirty  feet  high,  with  mi- 
nutely  pinnate  leaves,  like  the  mimosa  plant,  from 
which  circumstance  its  bark  is  called  the  mimosa 
bark,  and  forms  an  article  of  export  from  Auskalia 
to  Britain ;  which,  before  the  gold  discoveiy,  amply 
remunerated  the  exporter,  notwithstanding  the  great 
distance,  from  the  fitct  of  its  containing  a  greater 
percentage  of  the  principle  Utnnin  than  any  other 
bark.  It  is  most  abundant  in  Van  Diemen*s  Land, 
Port-Philip,  and  Twofold  Bay,  and  other  parts  of 
the  south  coast,  between  the  parallels  of  84"  and  38* 
south  latitude.  The  fiower  is  a  ball  of  yellow  sta- 
mens and  pistila,  from  which  insects  derive  much 
nourishment.  When  the  acacia  groves  are  in  full 
blossom,  they  send  forth  a  fragrance  which  may  be 
detected  at  the  distance  of  several  miles ;  and  on  ap- 
proaching them  they  present  one  of  the  meet  pic- 
turesque features  in  Australian  forest  scenery.  This 
plant  yields  a  gelatinous  gum  of  no  value  for  the 
purposes  of  commerce ;  but  its  congener,  A.  impUxaf 
f^imishes  a  soluble  gum,  little  inferior  to  gum  Arabic, 
and  formerly  was  an  article  of  export  from  South 
Australia  to  this  country. 

AuBTBAUAK  YiBOiN  BowEB  {CUnuUU  Mottwuina), 
Fig.  4. — ^This  beautiful  climbing  plant  was  discovered 
by  Mr.  Moesman  amongst  the  scrub  forests  of  the 
Australian  Alps.  It  has  a  four-leaved  white  waxy 
calyx,  two  to  three  inches  in  diameter,  inclosing  a 
profusion  of  yeUow  stamens  and  styles,  which  give 
forth  a  delicious  orange  perfume.  The  flowers  blos- 
som from  October  until  January.    Towards  March 


and  April  its  beauty  ia  scarcely  diminished,  althou^ 
the  flowers  are  gone ;  for  these  are  succeeded  by  fas- 
ciculsB  of  long  feathery  awns,  depending  from  the 
pericarp,  like  bundles  of  floss  silk.  In  the  locality 
above  named,  it  climbs  up  the  trunks  and  through 
the  branches  of  casuarina  and  araucaria  trees,  hang- 
ing in  festoons  from  tree  to  tree,  its  climbing  stem, 
sometimes  fifty  feet  long,  with  trifoliate  leaves,  and 
serrated  cordato-ovate  leaflets.  Nothing  can  exceed 
the  delicacy  of  contrast  between,  the  form  and  colour 
of  this  climber  amongst  the  foliage  of  thes»  darkest 
of  the  dark-hued  Australian  trees.  Even  the  abori- 
gines of  the  country  are  not  insensible  to  its  beauty, 
parUculariy  at  seed-tune,  when  it  waves  its  silky 
hair.  These  dusky  children  of  nature  at  that  time 
adorn  their  heads  with  the  stemsy  entwining  them 
several  times  round,  thereby  forming  a  silvery  wreath 
round  their  jet-black  hair,  which  upon  the  young 
women  of  the  tribes  has  a  most  pleasing  effect. 

Grass  Tbu  {Xantkorrhea  hatiilit),  Fig.  5.— 
Amongst  the  many  curious  forms  of  the  vegetable 
kingdom  in  the  antipodean  world,  the  grass  tree  ranks 
not  the  least  interesting.  In  general  its  presence  ia 
indicative  of  a  poor  soil,  therefore  it  is  one  of  those 
plants  which  give  life  to  the  sterility  of  a  great  por- 
tion of  Australia.  It  is  an  endogenous  plant,  and 
attains  its  height  from  the  annual  decay  of  its  long 
grass-like  leaves,  from  the  centre  of  wMch  proceeds 
the  flower-stalk,  in  every  way  having  the  form  and 
structure  of  the  bulrush.  From  the  bush-fires  which 
sweep  through  the  country,  the  crooked  stems  of 
these  plants  are  almost  always  scorched  black,  so 
that  in  the  diatance  they  have  very  much  the  appear- 
ance of  an  aborigine  crouching  down.  That  they 
themselves  know  this  to  be  the  case  has  been  shown, 
in  instances  where  they  have  been  pursued  by  the 
mounted  police  and  squatters,  after  some  murder  or 
depredation.  In  order  to  avoid  pursuit,  the  more 
cunning  amongst  them  would  twist  their  bodies  in  a 
contorted  manner,  and  stand  immovable  until  their 
pursuers  had  passed,  unless  the  hounds  used  upon 
these  occasions  would  soent  them  out,  and  prove 
them  to  be  other  than  grass  trees.  Again,  the  ex- 
plorer, in  paning  through  a  oountiy  bhabited  by 
hostile  natives,  frequently  takes  these  trees,  in  tlie 
distance,  to  be  groups  of  black  men.  When  torn  up 
by  the  root  after  these  frequent  burnings,  a  quantity 
ci  a  resinous  gum,  eaOed  gum  acaroides,  is  gathered 
in  nodules,  which  has  been  found  useful  in  manufac- 
turing vamiah.  The  natives  use  this  gum  for  fasten- 
ing on  the  barbs  of  their  spears,  made  from  fishes* 
teeth  or  broken  pieces  of  glass. 

Uybblastiho  Flowkrs  (Helkhrytwn  eUUum  and 
bracteatum),  Figs.  6  and  7. — An  arid  region  like 
Australia  is  necessarily  rich  in  specimens  of  diy 
everlasting  flowers,  white  and  yellow.  These  gaudy 
flowers  form  a  great  contrast  with  the  surrounding 
brushwood,  where  they  grow,  or  at  other  times  in  the 
clefts  of  rocks  on  the  summits  of  mountains.  For  it 
would  appear  that  their  hardy  nature  is  proof  against 
sun  and  wind  at  the  highest  altitudes  of  Australian 
vegetation,  while  the  barren  mountain -ridges  furnish 
sufficient  soil   for  their  nourishment  where  other 
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pUata  would  perish,  lliey  are  fiivoiirttef  witii  the 
aborigiiuJ  women  in  deoofating  their  hair. 

Shb-Oak  (Cantturina  pmeMa),  Hg.  8,  it  one  of 
those  arborescent  phtnta,  typieal  of  extinct  Enropean 
vegeUtion,  of  which  there  are  to  many  examples  in 
the  Australian  flora.  It  bears  ihs  anomalous  name 
of  she-oak  amongst  the  colonists,  which  is  a  corrup- 
tion of  the  native  name  Aeack.  Althou^  an  exogen 
in  the  structure  of  its  brandies  and  trunk,  whudi  dis- 
plays an  unusually  large  derelopment  of  the  medul- 
lary i-ays,  the  casuarina  possesses  no  true  leaves.  The 
pendulous  articulations  which  serve  for  that  purpose, 
are  formed  in  the  same  manner  as  the  whorls  of 
ffippuris  tmigaris,  the  common  mare*s  tail,  and 
these  are  analogous  in  structure  to  the  kjHdodendra 
of  the  transition  eivx:h,  as  seen  in  their  fosdl  remains, 
so  that  the  catuarma  of  Australia  may  be  considered 
existing  types  of  the  extinct  arborescent  equitdaceoR^ 
which  flourished  during  the  carboniferous  era,  and 
assisted  greatly  in  forming  the  strata  of  the  coal- 
measures.  Their  average  height  is  from  fifteen  to 
twenty  feet,  the  trunks  disproportionately  thick  con- 
pared  to  their  siae,  and  spreading  out  at  the  but 
with  thick,  firmly  imbedded  roots.  The  colour  of 
its  scanty  foliage  is  of  the  darkest  green,  which,  to- 
gether with  the  dark  hue  of  its  rough  bark,  renders  a 
clump  of  those  trees  like  a  blaok  patch  in  the  land- 
scape. Its  usual  habitat  is  by  the  borders  of  nmniog 
streams,  and  hence  it  is  regarded  especially  by  the 
settlers  in  that  arid  country,  ^ut  its  most' charac- 
teristic location  is  by  the  sea-side,  where  it  flourishes 
in  dense  groves.  Here,  upon  the  poorest  soil,  and 
at  the  utmost  vwge  of  the  land,  these  hardy  trees 
brave  the  salt  spray,  which  showers  upon  them  firom 
the  surf.  While  we  have  designated  the  gum  tree 
forests  as  cheerful,  though  monotonooi,  and  the  vine 
scrubs  as  dense  and  gloomy,  these  casuarina  groves 
may  with  equal  propriety  be  called  melancholy. 
Seated  under  the  dark  canopy  of  thread-like  foliage, 
the  winds  ngh  overiiead  as  they  create  a  striduloos 
murmur  amongst  the  leaves,  producing  a  mournful 
sound,  which  is  heightened  by  the  distant  surge  of 
the  ocean.  The  leaves  are  nourishing,  and  relished 
by  horses  and  cattle,  while,  on  the  ground  where 
they  fidl,  they  prevent  the  vegetation  of  grasses  and 
herbs,  and  are  slow  in  decomposition.  The  timber  is 
of  a  hard  and  tough  kind,  and  is  mudi  prised  by  the 
aborigines,  who  cut  their  boomerangs  and  clubs  from 
portions  of  the  but,  while  the  tree  is  growing. 

Cabbagk-Palic  {Coryfha  AnttralU),  Fig.  9.— As 
a  contrast  to  the  foregoing  in  pleasing  beauty  and  ha- 
bitat, we  may  class  the  cabbage-palm.  Their  graceful 
st«ns  and  light  green  leaves  shun  the  bleak  hillside, 
and  seek  for  shelter  in  the  warm  fertile  meadow-lands. 
In  clearing  these  rich  patches  of  alluvial  soil,  the 
farmer  rarely  cuts  down  the  cabbage-palm,  particu- 
larly as  it  is  not  abundant  throughout  the  colony. 
Moreover,  the  leaves,  when  dried,  are  highly  valued 
for  making  men's  sailor-brimmed  hats.  For  this  pur- 
pose they  are  cut  up  into  strips  about  the  width  of  a 
straw,  and  plaited  zigxag  £Mhion,  which  are  sewn 
strongly  together  to  the  required  shape ;  and  few  hats 
stand  the  climate  more  serviceably  than  an  Australian 


cabbage-palm  hat  The  name  of  cabbage  is  given  to 
it  in  consequence  of  the  yosmg  leaves,  befiore  cns^g- 
ing  from  their  sheath,  funiishing  a  vegetable  mass  not 
unlike  a  cabbage,  and  which,  upon  emefgencies,  the 
traveller  has  found  a  nutritions  &rinaoeoiia  kind  of 
food.  Otherwise,  this  tree  is  the  same  as  ilta  great 
congeners  found  in  tro]»cal  dlmates^  and  attains  an 
average  height  of  fifty  fbet 

CAfTAur  Cook's  Tba-Tbbb  {Lqiiotptrmmm  mopa- 
riwm).  Fig.  10. — When  our  distinguiriied  oountzy- 
man  and  navigator.  Captain  Cook,  arrived  in  these 
distant  southern  regions,  after  long  and  harassii^ 
voyages  thither,  it  was  amongst  his  first  duties,  for 
preserving  the  health  of  his  crews,  to  look  for  aotne 
wholesome  herbs  on  shore,  as  a  eonrective  to  the 
fatal  effects  of  scurvy.  Tlie  plant,  known  through- 
out Australasia  as  C^tain  Cook's  tea-tree,  was 
found  by  him  to  contain  a  curative  principle  in 
addition  to  this.  A  deoootion  of  its  leaves  drank 
like  tea— hence  the  name— proved  a  most  efficient 
medicine.  Its  leaves  are  much  smaller  than  those  of 
the  tea-plant,  but  the  seed-vessels  are  very  similar. 
It  bears  rosaceous  white  blossoms  eight  montfas  in 
the  year,  and  grows  most  luxuriantly  on  marshy 
ground,  from  six  to  twenty  feet  high.  What  are 
termed  tea-tree  scrubs  among  the  setUen,  are  dense 
thickets  of  this  plant  along  the  swampy  margins  of 
streams,  iriiere  the  stems  grow  as  straifi^t  and  sopi^ 
as  willow-wands,  which  ars  useful  in  <<  wattling"  the 
sides  of  huts,  ie.,  forming  a  kind  of  basket-woik 
upon  uprii^t  posts,  to  be  covered  with  mortar.  In 
Van  Diemen*s  Land  and  New  Zealand,  where  it 
grows  abundantly,  the  settlers  make  a  paHtabV  and 
wholesome  beer  from  it ;  and  in  Port-Philip,  in  1841, 
whoi  tea  rose  frx>m  £8  to  £15  per  chest,  many  of  the 
poorer  class  of  settlers  used  it  as  a  substitute. 

Thb  Bottlk-bbosh  PLAiiT  (Btmicma  margmmia), 
Yig»  11. — This  genus  of  plants  numbers  about  thirty 
known  spedes,  and  is  peculiar  to  Australia.  Except- 
ing for  firewood,  they  are  of  no  utility  to  the  settler; 
yet,  in  the  eoonomy  <^  nature,  they  form  a  binding 
toot  for  the  sandy  shores  of  bays  and  inlets  on  the 
coast  They  generally  present  a  stunted  appearance, 
with  dry  rigid  leaves,  producing  the  oonqKMmd  flower 
which  gives  them  their  familiar  name.  Hue  qiedee 
rarely  exceeds  six  feet  in  hei^t,  but  the  Bamima 
smratifoUa  attains  sometimes  twenty  feet. 

DwABV  Nativs  Chebbt  {Eapocurjmt  Amsh/miis), 
Fig.  12. — ^As  oontrasUng  with  its  dry  nature^  the 
dwarf  native  cherry  is  distinguished  by  its  succu- 
lent properties,  and  growing  in  swamps.  His  qie- 
des  and^.  sfridfisbear  a  small  dnxp%  with  the  stone 
at  the  base  outside,  which  is  called  the  native  dieny 
by  the  colonists,  and  possesses  a  sweet  flavour. 

Gbkat-flowxrkd  Aubtbaliaji  Hzath  (^Boorif 
grandytora),  Fig.  18.— This  beautiful  heath  is  now  a 
favourite  ornamental  hot-house  plant.  Although  the 
BpaeridaeM  are,  strictly  spsaking,  not  true  heaths, 
yet  plants  of  that  order  resemble  the  BricacmM  in  al- 
most eveiy  characto-,  excepting  that  the  anthers  are 
one-celled,  and  opening  longitudinally,  whereas  the 
others  are  two-eelled,  and  dehiscing  by  a  pore.  In 
other  respects  they  serve  the  same  eoonomy  in  nature^ 
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&nd  inhabit  similar  localitiM  and  soils.  In  the  arid, 
sandy  districts  of  Australia,  along  the  east  coasts  the 
different  species  of  epocm  are  as  abundant  as  the 
eriefu  are  at  the  Cape  of  Good  Hope.  Their  diy,  rigid 
leaves,  brilliantly  coloured  petals,  devoid  of  soent, 
and  hard  woody  stems,  accord  with  the  bright  sunny 
climate,  and  the  unmarked  character  of  the  seasons. 
Hie  adi^tation  of  these  plants  to  a  region  where  more 
succulent  herbs  would  soon  wither  and  perish,  is 
beautifully  illustrative  of  the  provision  of  nature  in 
clothing  the  Australian  wilderness  with  vegetation  ; 
while  Uie  fkcts  that  they  flower  in  our  winter  gar- 
dens, when  all  European  flowers  are  dead,  and  fade 
in  summer,  when  indigenous  plants  are  in  full  bloom, 
show  that,  although  transplanted  to  the  northern 
hemisphere,  where  the  seasons  occur  in  opposite  rota- 
tion, they  retain  the  wondrous  principles  of  vegetable 
physiology  unaltered,  which  regulate  the  nature  of 
vegetation  in  the  southern  hemisphere ;  a  proof  that 
there  is  another  and  a  higher  principle  controlling  the 
vitality  of  plants  than  heat,  and  its  idtemations  of  cold. 
Nothing  can  surpass  their  beauty  when  seen  growing 
in  the  greatest  luxuriance,  amongst  the  rocky  clefts 
around  the  shores  of  Port  Jackson.  The  traveller 
who  sees  them  for  the  first  time  would  imagine  that 
be  was  trespassing  up<m  some  horticulturist's  garden, 
and  had  entered  a  choice  collection  of  cultivated 
flowers,  when  he  had  suddenly  penetrated  into  one  of 
those  flowery  dells. 

Native  Hose  or  Australia  {Boronia  terrulcaa), 
Fig.  14. — For  want  of  a  better  representative  of  the 
"queeo  of  flowers,"  the  Australian  colonists  have 
chosen  this  pretty  little  plant,  which  bears  but  a  veiy 
distant  affinity  to  the  true  rose.  In  like  manner, 
Correa  ipeeioio,  fig.  15,  is  named  the  Aubtbaliaii 
FuscHiA,  with  perhaps  a  little  closer  resemblance  to 
its  assumed  prototype.   This  deaire  of  giving  familiar 


names  to  the  flowers  of  lus  adopted  countiy,  recalls 
pleasing  reminiscences  to  the  colonist;  but  at  the 
same  time  it  gives  the  inhabitants  of  the  mother 
country  erroneous  impressions  of  the  character  of 
that  exotic  flora.  Not  only  are  the  trees  and  shrubs 
veiy  different  in  their  nature  from  those  of  Europe, 
but  the  specific  characters  of  the  herbs  and  grasses  are 
unlike  any  that  are  described  in  the  British  flora ; 
and  we  question  if  there  are  more  than  twenty  known 
species  of  plants  common  to  Australia^  whidi  are  in- 
digenous in  Europe.  This  statement  will  convey  tho 
extent  of  its  meaning  more  fully,  when  we  add,  that 
at  present  there  is  little  short  of  10,000  species  known 
to  botanists,  although  not  all  botanicaliy  described. 
The  first  botanist  of  repute  who  visited  Uie  shores  of 
Aiiitralia,  and  gave  some  account  of  its  extraordinaiy 
vegetation,  was  the  late  Sir  Joseph  Banks,  who  was 
afterward^  followed  in  his  researches  by  the  indefa- 
tigable Robert  Brown,  at  present  chief  botanical 
curator  in  the  British  Museum.  This  gentleman 
gave  the  result  of  his  diseovmes  in  a  purely  technical 
work,  published  in  Latin,  as  far  back  as  1810,  wherein 
he  describes  upwaids  of  4500  species,  and  which,  from 
the  umbrage  taken  by  its  author  at  the  severe  criti- 
cisms passed  on  his  new  views,  and  style  of  Latin, 
never  passed  into  a  second  edition,  and  may  be  con- 
sidered a  sealed  book  to  the  public  at  large.  Since 
that  period  very  little  has  been  done  in  describing 
and  illustrating  the  botany  of  that  most  interesting 
region.  Few  genera  have  been  added  to  the  list  given 
by  that  eminent  botanist,  although  Cunningham, 
Labillardiere,  and  others,  have  more  than  doubled 
the  list  of  species.  There  is  still  a  vast  field  open  for 
botanical  discoveries  in  Australia,  and  a  popular  and 
interesting  history  of  its  vegetation  has  yet  to  be 
given  to  the  world. 

aM. 

41 


Digitized  by 


Google 


GLOSSARY 


BOTANICAL    TERMS. 


Ay  in  oompodiion,  signifies  without,  as  JpJk^mt,  witli- 

oat  leaves;  AcautU,  without  stem. 
AUffwiaU  (abbreriaref  to  shorten).    Used  hi  ooropara- 

tiTe  desoiptioDS,  to  indicate  that  one  part  is  shorter 

than  another. 
AberratU.  deviating  from  the  natuml  or  dvect  way; 

applied  in  Natural  History  to  species  or  genera  that 

deriate  from  the  usual  characters  of  their  neighbours. 
Abortion  signifies  an  hnpcrfeot  developement  of  any 

Riven  organ. 
Abraded,  rubbed  or  worn  off. 
Ab$tergent,  cleansing,  having  a  cleanshig  quality. 
Acoe$9ory,  something  added  to  the  usual  number  of 

orfcum,  or  their  ^arts. 
Accretion,  the  growmg  of  one  thing  to  another. 
AocunUtaU,  lying  on,  prostrate,  supine;  this  term  \n 

employed  in  Crucifcrs,  to  siniify  a  radicle,  which 

lies  upon  the  ed^  of  the  Cotyledons. 
Aoerose,  needle- pomted;  fine  and  slender,  with  a  sharp 

point. 
Ace$eeiU,  sour,  tart,  acid. 
Aoetariom^  any  thing  b^longfaig  to  the  salad  tribes  of 

vegetables. 
Acetous,  something  that  produces  acidity. 
Adcular^  needle-shaped. 
Acinaciformf  scimitar-shaped. 
A  dm,  the  small  stones  in  grapes,  strawberries,  &c. 
AetdeafB,  being  furnished  with  aculei  or  prickles,  as 

distingnishM  from  spines. 
Aculei^  prickles,  sliarp  bard  processes  of  the  epidermis 

falling  off  when  old;  by  which  character  they  are 

distinguished  from  spines,  which  do  not  fall  off. 
Aenmmaiey  taper-pointed. 
Acutangtdar,  having  sharp  angles. 
Adnate,  adhering  to  a  thuig.   Anthers  are  called  adnate 

when  they  are  attached  to  the  filament  by  their 

whole  length. 
AdMjU,  the  full-grown  of  any  thing:  Aill-grown  leaves 

are  adult  leaves. 
^ru^nom,  having  a  colour  like  that  of  aerugo  or  ver- 
digris. 
Ag^omaratedy  oolleoted  in  a  heap  or  head. 
Aggregate,  gathered  together;  usually  applied  to  a  dense 

sort  of  mflorescence. 
Ahenium,  a  hard  pericarpium,  oontaininff  a  single  seed, 

which  does  not  adhere  to  it;  it  is  the  same  as  the 

Llnntean  nux. 
AUmme$i,  the  substance  under  the  inner  coat  of  the  testa, 

surrounding  the  embryo;  it  is  sometimes  absent. 
AlcMokarmio,  that  which  counteracts  poisons,  antidotal. 
Alkateeeent,  having  the  properties  or  effects  of  alkalt 
Alveolate,  resembfing  a  non^oomb. 
Amentum,  a  catkin;  mode  of  mflorescence. 
Ampleneaul,  stem-elaspfaig;  the  base  of  the  leaf  sur- 
rounding the  stem. 
AmyUueouM,  having  the  properties  of  starch. 
Anadomoeimg,  uniting,  or  InoscnUtlon,  of  vessels. 
Androgynoue,  producing  both  male  and  female  sexes  on 

the  same  root,  or  In  the  same  flower. 
An/ractuom^  full  of  tm-nings  and  winding  passages. 


Angular,  composed  of.  or  fhmished  with,  angles. 
Angulo  dentate,   angularly   toothed,   or    angular  and 

toothed. 
AnnulaiionM,  rings  or  circles. 
Anterior  J  growing  in  ftont  of  some  other  thing. 
Antkdmtmtie,  capable  of  killing  wonna. 
Antkeri/erouit  bearing  anthers. 
Anli-ecrojAMUms,    antiscorbutie ;    efficacious    against 

scurvy. 
AntieeptiCf  efficacious  against  putrefaction. 
Aperient,  having  a  slight  puiig^ve  quality. 
Apetahus,  being  without  petals. 
Apex,  the  summit;  generally  applied  to  any  thing  ter- 
minating in  a  point. 
Apktkoua,  resemblmg  something  corered  with  little 

ulcers. 
Apiculaie,  terminating  in  an  apioulous  or  little  pcnnt. 
Apieulout^  a  small  pomt.    This  term  is  generally  used 

when  the  midrib  projects  beyond  the  leaf,  forming  a 

little  point,  or  when  a  small  point  la  very  suddenly 

and  abruptly  formed. 
Apopkjfsis,  a  swelling  beneath  the  theoa  of  a  moss. 
Appendix,  that  which  is  attached. 
Appressed,  placed  close  upon  sometbinff  else;  when 

naUv  lie  flat  upon  the  surfiioe  of  a  plaot,  they  are 

said  to  be  appressed. 
Appixmmaied^  near  together. 
Apterome,  without  wings,  or  the  membranous  maigins 

which  botanists  call  wings. 
Aquatics,  growing  in  or  belonging  to  wnter. 
Arboreous,  behig  a  tree,  as  oistinguished  from  frutes- 

cent  or  shrubby. 
Arloresoent,  having  a  tendency  to  become  a  tree. 
Arcuate,  curved  or  bent  like  a  bow. 
Areoles,  little  spaces  or  areas  on  the  snrfkoe  of  a  thhi^: 

the  surface  of  crustaceous  lichens  is  often  cracked  ni 

every  direction;  the  spaces  between  the  cracks  src 

the  areoIiB. 
Areolated^  the  ac(jective  of  the  last  term. 
Aridity,  dryness. 
Arillate,  having  that  peculiar  appendage  called  tlio 

Arillus.    Tlie  term  la  only  applied  to  seeds. 
Arillm,  a  process  of  the  placenta  adhering  to  the  hiinin 

of  seeds,  and  somethnes  enveloping  them. 
Aristate,  bearded,  as  the  glumes  of  bariey.    Many 

grasses. 
Aromct^  the  spicy  quality  of  a  thing. 
Articulation,  tne  phiee  where  one  thing  Is  Johied  with 

another,  another  word  for  johit. 
Asd,  small  tubes  in  which  the  spomles  of  CiTptoganiie 

plants  are  placed. 
Asdgerous,  bearing  asol. 
Assurgent,  rismg  ui>WBrd. 
Attenuate,  made  thin  or  slender. 
Auriculated,  having  an  ear-like  base. 
Aums,  the  beard  or  arista  of  com. 
Anl-fhwering,  flowering  in  the  axilla. 
Axilla^  literallv  the  armpit;  in  pUnts  applied  to  the 

anff le  formed  by  the  union  of  tne  leaf  aiKl  stem. 
AxUlarv^  placed  In  the  axilla. 
Axis,  the  line,  real  or  imaghiary,  that  passes  tbrough 

any  thhig. 
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Dacoat6f  benl^^.  Iiaving  a  fleshj  coat  or  covering. 
Haaoed,  rosembUng  a  bag  or  tack. 
HaU,  the  round  oentral  part  of  tlie  flower  of  the  Stap^lia. 
BamU,  or  vitte.  are  the  spaces  between  the  elevated 

Imes  or  ribs  of  the  fhiit  of  umbelliferous  plants. 
Barred,  crossed  by  a  paler  colour  in  spaces  resembling 

bars. 
Ikak,  any  thing  which  resembles  the  beak  of  a  bird; 

hard  short  points. 
Bearded,  having  long  hair  like  a  beard. 
BeardieUedy  having  small  awns. 
Bkmpuiaie^  twice  pointed. 
Bidrntate,  aouble-toothed,  or  having  two  teeth. 
Biamkd,  a  plant  is  said  to  be  biennial  which  requires 

two  seasons  to  mature  its  fhiit,  and  then  dies. 
BifinioMM.  placed  in  two  rows. 
^^,  hatf  divided  in  two;  two  cleft. 
BtaUmdtdarf  double-glanded. 
Buabiate,  having  two  lips. 
BUobed^  divided  into  two  lobes. 
BmaUf  growing  two  together. 
Bipartiue,  capable  of  being  parted  in  two. 
BtpinwaUy  a  mode  of  foliation;  twioe  pinnate. 
BtpmmaHfid,  twioe  phmatifid,  a  mode  of  foliation. 
Bteaeeaief  havhig  two  little  sacks,  bags,  or  pouches. 
Bieadaie,  resembling  two  bucklers  {teuta)  placed  side 

by  side. 
BitermUe^  divided  in  three  twice  over. 
Bi-tri-eremate,  crenate  twice  or  thrice. 
Bi-tri'pbmatyiidy  plnnatifid  twice  or  thrice  over. 
Bi-tri-UmaUy  growhng  in  threes  twioe  or  thrice  over. 
Bivalved,  two-valved. 

Blamekmg,  made  white  by  being  grown  in  a  dark  place. 
Bland,  fair,  beautiful. 
Bli^y  a  vague  term,  signifying  a  pestilence  among 

pllants  caused  bv  the  attack  of  insects  or  of  para- 
sitical fungi,  or  by  some  endemioal  affection  of  the 

atmosphere. 
B/istered,  having  the  snrfiaoe  raised  as  the  skin  Ls  when 

blistered. 
Bole,  trunk  of  a  tree. 
Bcragmtom,  of  or  belonging  to  the  natural  order  Bora- 

ginesB. 
BraekiaU,  liaving   amis  or  branches  usually  placed 

oppodte  to  each  other,  nearly  at  right  angles  with 

the  main  stem,  and  crossing  each  other  alternately. 
Bradeate,  fhmished  with  bracte«D. 
Bradeolm,  Uttle  bractes. 
Braetem,  small  leaves  placed  near  the  ealyx. 
BrameUde,  small  branches. 
BrkOm,  rigid  hahrs. 
Badbi/mmt,  bulb-bearing. 
Bmibom,  having  bulbs. 
BMe,  underground  buds  resembling  roots,  and  oon- 

sistfaig  of  numerous  fleshy  scales  p&oed  one  over  the 

other. 
Bmmh  covered  with  ho<dLed  stiff  hairs,  like  the  heads 

of  Bur  or  Burdock. 
Bj/moid,  having  the  appearance  of  Byssi. 

Cadmoom,  falling  off  soon. 

CkmotUfgnj. 

Comiote,  growinff  hi  little  tufts. 

Calcttrale,  spurred,  or  spur-shaped. 

Caleareomt,  chalky,  or  growing  on  ohalk. 

Calcei/brm,  formed  like  a  little  shoe. 

Colli,  smaU  callosities,  or  rough  protuberances. 

CaUotu,  hardened. 

Calwcim,  of  or  belonging  to  a  calyx. 

Ca^/e$il<Ued,  having  Draoteolse  resembling  an  external 

or  additional  csJyx. 
Calyptra,  literally  an  extinguisher;  applied  to  the  body 

which  tips  the  theoa  of  a  moss,  and  the  like. 
GiWrato,  having  a  covering  resembling  an  extinguisher. 
Ckdyptrtformiu  shaped  like  a  oalyptra. 
Ckmpamdale,  bell-shaped. 
OanaUculate,  channelled  or  furrowed. 
CamaUaU,  kttioed;  resembling  lattioe-work. 
Cbwasesjrt,  hoary,  approaching  to  white. 
Capillary,  very  slenaer;  resembling  a  hair. 
Capitate,  growing  in  a  head. 
Capitular,  growing  hi  small  heads. 
CapitMli,  small  hc«ds. 


Capttu/^brm,  formed  like  a  small  head. 

Girbomaed,  burned  to  a  coal. 

Carina^  a  keel  like  that  of  a  boat;  also  the  two  lower 

petals  of  papilionaceous  flowers. 
Carinate,  keel-shaped. 
Cariopm,  a  one-Ki^Ued,  small,  indehiscent  pericarpium 

adhering  to  the  seed  which  it  contains,  as  the  gr^ 

of  grasses. 
Carioue,  decayed. 

Carminaiive,  medicines  which  promote  perspiration. 
Carmm,  fleshy. 
Carpdla,  the  small  parts  out  of  which  compound  fruit 

are  formed. 
Carpology,  the  science  which  treats  of  the  structure  of 

miits  and  seeds. 
Cartilage,  gristle. 
Cartilagmoua,  gristly. 

Catapiaim,  a  plaster,  or  more  properly  a  poultice. 
Catarrhal,  of  or  belonging  to  a  cold. 
Cathartic,  purgative. 

CatldHy  innorescence  of  the  natural  order  Ament&ceee. 
Caudate,  tailed,  being  like  a  taiL 
Cawteat,  the  trunk  or  stem. 
CaMdiema,  a  small  membranous  process  on  which  the 

pollen  of  orchideous  plants  Ls  fixed. 
CauletoeKi,  acquiring  a  stem. 
CauUme^  produced  on  a  stem. 
Cttustiody,  having  a  burning  quality. 
Cautery,  that  which  bums. 
Cellular,  composed  of  cells. 
Centittuire  Ls  a  French  measure  equal  to  4  lines  ,fif^ 

or  near  4^  lines. 
Centuria,  hundreds. 
Cephalic,  medicinal  to  the  head. 
Ceraeeoue,  wax -like. 

Cenuume,  nodding,  drooping,  or  pendulous. 
CAqf^,  bearing  processee  resembling  chaff. 
Chalaxa^  a  spot  on  the  soed,  indicaong  where  the  ves- 
sels of  the  raphe  terminate. 
ChamneUeaved,  folded  togethei  so  as  to  resemble  a 

channel  for  conducting  water. 
Charring,  blackening  by  fire. 
Cilia,  hiairs  like  those  of  the  eyelash. 
Ciliarjf  proceuee,  like  evelash  hairs. 
Ciliated,  eyeUsh-habed. 
Ciliato-dentate,  toothed  and  fringed  with  hairs  like  eye* 

lashes. 
dnereout,  ash-coloured,  gray. 
Circinately,  curled  round  like  a  sharp  crook. 
drrhi/eroue,  bearing  tendrils. 
Cbrrkoee  or  drH^ous,  tendrilled. 
Clammy,  viscid,  stic«y. 
dathrate,  Uttioed,  divided  like  Utticework. 
donate,  club-shaped. 

dacelloee,  dubbed,  or  having  club-like  processes. 
davus,  a  name  for  the  ergot,  a  disease  ui  com. 
daum,  the  taper  base  of  apetal. 
dimamtrimm,  that  part  of  the  column  of  orchideous 

plants  in  which  the  anther  lies. 
Chpeate,  shaped  like  a  Roman  buckler. 
CobwMed,  covered  with  loose  hahrs,  as  if  with  a  cobweb 
OocUeate,  resembUng  the  shell  of  a  snail. 
CbAmM,  connected. 

CoUapeioHf  the  act  of  closhig  or  falUng  together. 
Columella,  the  axis  of  tlio  fruit  of  nMMses. 
Colmmmar,  formed  like  colnnins. 
OammimU^i,  pulverised  cir  pounded. 
Comtm,  this  term  is  umhI  to  exisoss  a  kind  of  inflo- 
rescence, which  is  tenniuatod  by  sterile  bractese. 
Compact^  done,  solid. 
Ckrtt^iflioate,  folded  tog'thet. 
Oonmlieato-mrimUe,  folded  l4]gelhcr  so  as  to  form  a  sort 

of  keel. 
Compoumd,  used  in  botany  to  express  f  he  union  of  seve- 

raJ  things  In  one:  thus,  a  eom|Kmnd  umbel  is  formed 

by  several  simple  um1>els,  a  compound  flower  by 

several  simple  flowers,  fte. 
Qmpnteed,  pressed  logger. 
Coueam,  hollow. 
Ccmeeutrie,  points  or  linos  at  equal  distances  firom  a 

common  centre. 
Qmcrete,  hardened  or  formed  Into  one  mass. 
Qme,  a  particular  kind  of  compound  flruit. 
Otil/wrmmimMte,  united  togotlkir.  so  at  to  be  undistin- 

guishable 
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Coi^UieiU,  ninning  into  one  uiotluir 

Omdchal&d,  eoUeoted  into  a  apheiioal  form. 

Oomoal,  resembling  a  eone. 

Conioo^Mmupkerical,  between  oooioal  and  roond. 

Qmico-cwiUu  between  conical  and  OTate. 

Cot^jitgaU,  joined  in  paiit:  a  term  ehieflx  applied  to 

Cbimale,  joined  tooether  at  the  base. 

CbwiMWi/,  conrerging. 

CUioii.  cone  like. 

Qmsmded,  tightened  or  eontraoted  ia  tome  particular 

plaoe.^ 
Chnotryiiu.  approaching  together. 
Cbmwar,  rising  in  a  dromar  n>nn. 
OomomBo-pkmef  plane  on  one  tide,  conrez  on  the  other. 
Oomsolute,  rolled  tmther. 


Cbni&M^  like  ooraT 
Cbrviate,  neart-ahap 


aped. 
.  leatheiT. 

CbnwoKt,  nocnx.  of  the  ooniiitence  of  horn. 
Oormemlate,  having  proceesee  like  trnaQ  home. 
Cbrairfa,  homed. 
Ooroma,  UteraUj  a  crown:  applied  hi  botany  to  the 

crown-like  cup  which  ia  found  at  the  orifice  of  the 

tube  of  the  corolla  in  NarciMiu,  Pancr&tiom,  and 

others. 
Cbrpiude,  a  small  body;  a  particle  of  any  thing. 
Oorrobonmi,  strengthening,  haTfaig  the  power  to  give 

strength. 
CbrrtMMS,  haTing  the  power  of  wearing  away. 
OormgcUedf  wrinkled  or  shrirelled. 
Oorticaly  of  or  belonging  to  the  bark. 
Chrymb,  a  raceme  or  ptmicle  in  which  the  stalks  of  the 

lower  flowers  are  longer  than  those  of  the  upper,  so 

that  the  flowers  themsdyes  are  all  on  the  same  lerel. 
Corymbote,  formed  or  arranged  after  the  manner  of  a 

oorymb. 
Cbryi»6i(^os0,  formed  or  arranged  in  many  small  corymbs. 
CbtmeUe^  beantiiVing. 
Oottm^  literally  ribs:  applied  by  botanists  sometfaDcs  to 

the  midrib  of  a  leal^  and  sometimes  to  any  lurqjectlng 

round  elevations  having  the  same  direction  as  the 

axis  of  the  froit. 
Cbitate.  ribbed. 

OoijiiMom,  seed  lobes  or  leaves. 
CwfUd-mMdy  a  thing  b  said  to  be  cowled  or  cuenllate 

when  its  end  is  curved  inwards  in  sooh  a  manner  as 

to  represent  the  cowl  or  hood  of  a  monk. 
Obms,  notches. 
Ornate,  notched. 
Oremtimn,  the  notching. 
On&HMtate^  ftiU  of  notches. 
Oretif  applied  to  some  elevated  appendage  terminating 

a  partumlar  organ:  a  stamen  is  eroded  when  the 

filament  projeou  beyond  the  anther,  and  becomes 

dUated. 
Oribri/bnm,  riddled  with  holes  like  a  sieve. 
Otftrosf,  perforated  like  a  sieve. 
Oritp,  when  leaves  are  verv  much  undulated  at  the 

mwrgin,  they  are  called  crnp  or  cnried. 
Onuiaie,  shaped  Uke  a  Maltese  cross:  a  flower  is  sdd 

to  be  cruciate  when  four  equal  petals  are  placed 

opposite  each  other  at  right  angles. 
Orwei/hrom,  the  name  of  a  portioular  funily  of  plants 

btfuing  cradate  flowers. 
CnuUudOMi,  harinff  a  hard  brittle  shell. 
Oyrfafflsfl.  oonristbg  of,  or  resembling,  crystals. 
OueuUatSf  hooded,  cowled;  see  OomM, 
Oidmt  the  stem  of  grasses,  scitamineons  plants,  and  the 

like. 
CulmjfiHvm,  produefaig  cohns. 
CtUtrate,  shaped  like  a  pruning-knife. 
Omeattt  wedge-shaped. 
Cupy  the  same  as  corona;  see  that  word. 
Otpme,  the  cop  of  an  acorn,  and  of  idl  amentaceoos 

plants. 
Cfupmli/brm  or  O^imlate,  shaped  like  a  reversed  belt 
Gupidate.  like  the  point  of  a  spear,  a  leaf  is  cuspidate, 

when  It  is  suddenly  tapered  to  a  point. 
CWteaaoM,  relating  to  the  skin. 
Otdiele,  the  scarf  skin,  or  epidermis. 
Cai'tooihsd,  out  and  toothed  at  the  same  thne 
Cuatkiform,  cnpshaped,  concave. 
QfUmfrandom,  having  the  form  of  a  cylinder. 


,  cylinder-shaped. 

Irieo-eaji^iammlatty  cyilndrioally  bdl-sbaped. 
'^rm,  bcMtt-shaped. 

a  mode  of  initoreseenee,  resembHng  a  flattened 
panicle. 
Cj^aoss,  flowerfaig  fai  cymes. 

D 

Deomtdrtm,  having  ten  stamens. 

Dedduou*.  falling  off.  Leaves  which  are  shed  annually 
are  said  to  be  decidnons:  as  are  abo  trees  that  annu- 
ally lose  tiieir  leaves. 

DecbmaUy  curved  downwards. 

Decoction,  a  preparation  or  digest  by  boifing  water. 

Deeom^fotmd.  a  leaf  is  said  to  be  deeorapooid  when  it 
is  twice  pinnated;  a  paoide  when  its  branches  are 
akopanicled. 

Deeortwtedy  disbarfced. 

DemmbeiUy  lyinff  down. 

Deairre$U,  runnmg  down. 

Deomniw,  having  a  tendencr  to  run  down. 

Deamaied,  when  two  right  fines  cross  each  other  at 
right  angles  they  are  said  to  decussate;  leaves  axe 
often  placed  in  this  position. 

D^Umed,  turned  downwarda. 

Z^dUjoeat,  gaping;  an  expression  spplied  to  the  mode 
in  which  the  anthers  or  the  frmt  bunt  open  and 
discharge  their  contenta. 

Ddiqueaomiy  melting  away  upon  ezpoenre  to  wkt, 

Delkhleavedy  De^dy  shaped  like  the  Greek  A. 

DemutcaUy  havhig  the  property  of  softening  any  thing. 

DrntaUy  having  the  margins  divided  Into  meiflsoni 
resembling  teeth. 

DmUaio-eiliatSy  baring  the  margin  dentate  and  tipped 
withcilis. 

DentaiO'Wuute.  scolloped  and  toothed. 

DmtimJtUe^  b^ng  finely  dentate. 

Dtmtimhiiomy  small  toothings. 

i>wi<^^>rw,  tooth-shaped. 

DeoHkrwmL  having  the  power  of  removing  obstraetions, 
a  term  of  medlcue. 

Depmdenty  hanging  down. 

J)«pn$$ed.  pressed  downward. 

DeptiratMy  purified,  cleansed. 

Detpmmatey  to  throw  off  in  froth  or  scum. 

Deierondy  Ddmrnwy  having  the  power  of  cleansing* 

Z^MMaroiff^  having  two  stamens. 

/)MipAaiioM ,  transparenl 

Diapkoretio,  promoting  perspiration. 

DkloiomotUy  a  stem  thi^  ramifies  in  pairs. 

Diooeamty  having  two  cooct 

Didvmomiy  two  united. 

Ditfytamousy  having  two  long  stamens  and  two  Aari 
ones  In  the  same  fiower,  cMh  pair  being  ooUateraL 

D^brm,  two  fbrms;  used  to  express  inegnlarity. 

D^fkm^  scattered,  widely  spread. 

D^fknkl^  such  as  may  be  spread. 

DiffUaM,  fingered,  8hi^>ed  like  the  hand  spread  open. 

Di^it^brm,  formed  like  fingers. 

Dt^ynomiy  two  stvles  or  fsmsle  organs. 

Ihmidiatey  halved,  divided  into  two  parts. 

Dieecioitt,  when  a  plant  bears  female  fiowers  on  one  in- 
diriduaLand  males  on  another,  it  is  called  dioBoions. 

Diaooii.  When  in  Oomp6sitn  the  fiorets  are  all  tubu- 
lar, the  head  of  fiowers  is  said  to  be  discoid.  In 
other  cases,  when  the  fiorets  of  the  centre  of  a  head 
of  fiowers  are  more  perfect  than  the  rest,  they  are 
called  discoid.  Finally,  when  any  thing  n  dilated 
into  something  which  may  be  eomparea  to  a  didc, 
the  term  discoid  is  also  made  use  of. 

Diaom  or  Didt,  the  fieshy  annular  process  that  snr- 
rounds  the  ovarium  of  many  flowers:  also  the  snr- 
&oe  of  a  leaf;  also  the  centre  of  a  head  of  flowers 
of  Oomp^sitae. 

DtKtttienty  having  the  power  to  scatter  the  matter  of 
tumours. 

Dinepmady  the  partitions  by  which  a  seed  vessel  is 
dlrided  intemslly. 

Duttidicmf  two-rowed:  producing  leaves  or  flowers  In 
two  opposite  rowff 

DUrickotomom  divided  in  twos  or  Hirees;  a  stem  oon- 
tlnually  dividmg  into  double  or  treble  raraifloationa. 

DhuretiOy  having  the  power  of  promoting  the  flow  of  oriiM. 

DtoariadBy  growing  in  a  stragjtling  manner. 

2>o<l0caa<froauhavmg  twelve  stamens. 
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DoUArtform^  axe-shaped. 
Donal,  growing  on  the  back. 
DraMie,  applied  to  medidnes  wiiioh  act  TioleBtly. 
X^rsM.  a  kind  of  froit  consisting  of  a  fleshy  snoeolent 
nnd,  and  containing  a  hard  stone  in  the  middle. 

E 

Brilwotorf,  coTered  with  prickles  like  an  ecliinns  or 
hedgehog. 

£Ui&^,  eatable. 

^fiuBj  literally  poured  forth;  applied  to  infloresoenoe, 
it  means  a  kind  of  paniole  with  a  Tery  loose  one- 
sided anangement. 

EUdMoriUt  a  medicine  of  conserves  and  powders  hi  the 
consistence  of  honey. 


Ell^miiL  like  an  ellipsis. 
ElkpHo-umeeolaUf  a  torn 


,    form  between  eOiptieal  and  lanceo- 
late. 

Ehmffoted,  lengthened. 

Emargmate,  havinr  a  small  notch  in  the  end. 

Embo$$&d^  projecunff  in  the  centre  like  the  bo»  or 
nmbo  of  a  roond  shield  or  target. 

Embruema,  a  leaf  is  said  to  embrace  a  stem  when  it 
clasps  it  round  with  its  base. 

EmoUtad,  softening. 

Evuddomi,  medicines  made  of  braised  oily  seeds  and 
water. 

Enaate  or  Ent^fbrm^  shaped  like  a  sword  with  a  straight 
blade. 

it,  the  outer  skin  of  the  bark. 
>w,  growing  upon  a  leaf. 
^  w,  pUnts  which  grow  upon  other  plants  with- 
oat  deriTing  any  nutriment  from  them. 

EqmidkkmL  equally  distant. 

Equiiaieralj  having  equal  sides. 

Eamtant,  a  mode  of  vernation,  or  of  arrangement  of 
leaves  with  req>eet  to  each  other,  in  whieh  the  sides 
or  edges  alternately  overUp  eacli  other. 

BrtdO'VaUmi,  between  erect  and  spreading. 

Eroded,  gnawed,  bitten;  a  term  used  to  express  a  par- 
ticular kind  of  uregular  dontieulation. 

Erotodmdaie,  the  toothing  being  eroded. 

ErrhmB,  promoting  a  dboharge  of  mucus  from  the 

EiAarctiCj  having  the  power  to  scar  or  bum  the  skin. 

EtcuUmt  good  for  food. 

jetio&iM,  whitened  by  being  kept  from  air  and  light. 

EvaneteeHi,  quickly  vanishing. 

.^Do^WK^,  unfolded. 

£io(n»<0^hoUowed  out. 

EtceaUficcUf  flving  off  fh>m  the  centre. 

JESnorJiilf ,  stripped  of  the  bark  or  skin. 

EacomrmU.  projecting  or  running  beyond  the  edge  or 

point  of  any  thing. 
JSeotifl^  foreign. 
Expedoramt,  anv  thing  that  promotes  the  discharge  of 

mucus  f^om  the  chest. 


i)eeting  beyond  something  else. 
.c^mcvwummw.  dried  up. 
Extra-atiUary,  above  or  on  the  outside  of  the  axils. 
EKtra-ftiiaommi,  away  from  the  leaves,  or  hiserted  hi 

a  different  place  flrom  them. 
Emtmia,  whatever  is  oast  off  by  plants  or  anhnals. 

P 

FcKudAy  the  nutritious  powder  of  wheat  or  of  other 

things. 
Foleaki  or  jRsfa^&rMu  bent  like  a  sickle. 
FoTwacKm*^  fuU  of  flour. 
Paaadm^  parcels  or  bundles. 
F€uaeuUUe,  arranged  in  bundles  or  parcels. 
FastigiaUy  tapering  to  a  narrow  pohit  like  a  pyramid. 
Faueet^  the  jaws;  the  gaping  part  or  orifice  of  a  mono- 

petsjons  newer. 
Fanxm.  pitted  or  excavated  like  the  cells  of  a  honey- 

oomo. 
Fecdkmj,  rescmUing  a  feather. 
FtbrUiigty  efficacious  in  moderating  forcr. 
F<eemmU,  nmddy,  thick  with  sediment. 
FeamdatuMy  the  act  of  making  firuitful. 
Feroon^  thickly  set  with  spines. 
Ferruamamy  iron-eoloured,  rusty. 
FibruUm.  covered  with  little  strings  or  fibres^ 
Fibrout,  being  composed  of  filwes. 


FiddMipped,  having  a  lip  resembling  the  figure  of  a 
fiddle. 

FUi/ormy  shaped  like  a  thread. 

.fm6rRito,  fraiged. 

Fwger  poz-fet/.  divided  into  lobes  having  a  fanciful  resem- 
blance to  t  lie  flve  fingers  of  a  human  hand. 

Fithdar  or  Fidtdom.  hollow  like  a  pipe. 

Flacddy  feeble,  weak. 

FUxiUy  capable  of  being  bent  in  different  directions, 
pliaUe. 

Fteanumy  having  a  bent  or  undulating  direction. 

FUanum-Tvairved,  bent  backward  in  a  flexuose  or  undu- 
lated manner. 

Floody  Uttle  tnfU  like  wool. 

Flora  horologicay  flowers  which  expand  at  particular 
hours,  whence  they  are  a  sort  of  timekeepeni. 

Floral  M«e&MMf.  the  calyx,  braotess,  and  corolla,  which 
envelope  the  inner  parts  of  the  flower  are  all  so  called. 

FhretMy  uttle  flowers;  chiefly  applied  to  those  which 
constitute  what  were  formerly  called  compound 
flowers. 

Florj/erousy  that  which  bears  flowers. 

Flotmousy  compound  flowers,  consisting  of  many  tubu- 
lose  monopetalous  florets. 

FoUaeeouiy  having  the  form  of  leaves. 

FoUtde,  a  partiocuar  kind  of  seed-veasel. 

Footdalkt,  the  stalks  of  either  flowers  or  leaves. 

FormeaUy  arched. 

Fragmentary^  composed  .of  fragments. 

Frmgedy  having  a  Dorder  like  a  fringe. 

Frond,  the  leaves  of  palms. 

Frontal,  that  which  m  in  front. 

Frotted,  covered  with  glittering  particles,  as  if  flue  dew 
had  been  consealed  upon  it. 

Frudtficatum,  all  those  parts  composing  the  flower  and 
fruit  of  plsnts. 

Fmtetceni  or  Fndkom,  shrubby. 

Fugackmt,  that  which  lasts  but  for  a  flhort  tune. 

Futmna,  tawny  yeUow  or  fox-coloured. 

Fungom,  having  the  substance  of  fungi  or  mushrooms. 

Fumole,  the  UtUe  stalk  by  which  a  seed  U  attaebed  to 
the  placenta. 

Furcate,  forked. 

Fur^kraeeout,  scalv,  mealy,  scurfy. 

Futeom,  blaokishAirown. 

Fut(/brm,  spindle-shaped. 

O 
Oaleate,  lielmeted;  the  upper  lip  of  a  ringent  corolla  is 

the  g^ea  of  that  corolla. 
GUo^Ms,  jelly;  a  term  of  chemistry. 
Oelatmoue,  conslsthig  of  jell> 
Oeminate,  doubled. 
Cfemma,  leaiV  buds  as  distinguished  from  aUbastra  or 

flower  bnos. 
Geopomo^  relating  to  a^eulture. 
Cfenn  or  Germen,  the  old  name  of  the  ovarium. 
Cfermen  in/hrior,  fruit  below  the  flower. 
OermmatHM,  the  first  act  of  vegetation  in  a  seed. 
Oft&fioiis,  protuberant. 
dabroui,  smooth. 

Ohdhte,  shaped  like  a  short  straight  sword. 
GhndMlar,  having  glands. 
Cflammxnt  or  Ouuicim,  havhig  something  of  a  bhusk 

hoary  appearanee. 
Glameome,  havluff  a  decided  hoary  gray  surface. 
Gkboee  or  Globwar,  round  or  spherical. 
GUmerate,  gathered  into  a  round  heap  or  head. 
GUmuuxoui,  pUints  are  said  to  be  glumaceous  when 

their  flowers  are  like  those  of  grasses. 
Olmme,  a  part  of  the  floral  envelopes  of  a  grsss. 
Gluten,  a  chemical  principle. 
Glidinotu,  adhesive. 
Grained,  the  segments  of  the  flowers  of  Rumex  liave 

tubercles  which  are  called  grains. 
Gramj/bnn,  formed  like  grains  of  com. 
Gramdar,  covered  as  if  with  grama. 
Gregarioue,  herding  together. 

Grooved,  fhrrowed,  channelled,  marked  with  grooves. 
Grumous,  clubbed,  knotted,  contracted  at  hitervab  uito 

knots. 
Ggnamdrotm,  having  the  stamens  and  style  oombiaed  in 

one  body. 
1  Qyroee,  turned  round  like  a  crook. 
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Habk,  features  or  general  ^pearanoe  of  a  plant. 
IfcutaUy  formed  like  the  head  of  a  halbert 
Hatlato4(meeolaU,  between  halbat-ahaped  and  laneeo- 

JfcutaiO'tagittaU^  between  halberi-abaped  and  airow- 

shaped. 
Haulm,  dead  items  of  herbs. 
Helmet f  the  same  as  Galea;  see  Qaleate. 
HerbaeeouSf  a  plant  the  stem  of  wliioh  perishes  ammallj. 
Hermapkrodite^t  consisting  of  two  sexes. 
Heacagamal^  six-sided. 
HeanmdrouMf  haTing  six  stamens. 
Hexamgidary  six -angled. 
HeaBopeUdofUj  having  six  petals. 
Hilum,  the  soar  or  mark  on  a  seed  whloh  indicates  the 

pljioe  bj  whioh  it  adhered  to  the  placenta. 
HtrmUe,  rough  with  soft  liairs. 
Hupidf  rough  with  stiff  hairs. 
HoQTjf,  covered  with  white  down. 
Homogemoui,  having  a  uniform  nature,  or  principle,  or 

comporition. 
Uomejf-fion,  the  pore  in  flowers  whioh  secretes  honey. 
H<mejf^9oaleti  the  scales  in  flowers  which  secrete  honey. 
Hcmj/-$pat$.  the  spots  in  flowers  which  secrete  honey. 
Hooded,  beuifr  curved  or  hollowed  at  the  end  into  the 

form  of  a  hood. 
Hum^  any  long  subuUte  process  fai  a  flower  is  called  a 

horn. 
Hutkt,  the  dry  envelopes  of  either  flowers  or  fruits. 
Hyaline,  crystallme,  transparent. 
Ht^frid,  mule;  partaking  of  the  nature  of  two  species. 
Hvgrom£trioaiy  indicating  the  approach  of  moisture. 
HmoeraUr^orm,  salver- shaped. 
HmoMom,  situated  below  the  ovarium. 
Hj/popkylUms,  under  the  leaf. 

I 
feed,  covered  with  particles  like  icicles. 
Toe-drope,  transparent  processes  resembling  icicles.' 
fmbrieale,  laid  one  over  another  like  tiles. 
Incised,  cut,  separated  bv  faicisions. 
InerasKUed,  becoming  thicker  by  degrees. 
Inemned,  bending  faiward. 

/MttTM-rwuroKf.  bending  hiwards  and  then  backwards. 
Imlekieeent,  not  dehiscing. 
fnd^emoue,  native  of  a  country. 
Indurated,  hardened. 

fndueimn,  the  membrane  that  encloses  the  theoa  of  ferns. 
In/kUcd,  blown  up. 
fnjletced,  bending  inward. 
In/loreeoenee,  dii^position  of  flowers. 
ff^undHful^brm,  funnel-shaped. 
/iMoeiioKf,  harmless. 

JntpiMtated,  thickened;  spoken  of  sap  or  other  liquor. 
InUneraimg,  having  the  power  of  making  tender  or 

softenhig. 
fntemodee,  the  space  between  the  joints  of  plants. 
fnterpetiolar,  between  the  petioles  or  leafetalks. 
Interetioee,  spaces  between  one  thing  and  another. 
Intramarffimd^  within  the  margin. 
Inveree,  inverted. 

Involuoels.  the  partial  faivolncra  of  umbelliferoas  plants. 
InvoUieral,  having  an  involucre. 
Involucrated,  covered  with  an  involuore. 
Involucre  or  fnvolucrum,  the  bracten  which  surround 

the  flowers  of  Umbelliferas  in  a  whorl. 
Involute,  rolled  inwards. 


Jamie,  the  places  at  which  the  pieces  of  the  stem  are 

articulated  with  each  other. 
JuUfbrm,  formed  like  an  amentum  or  catkin. 

K 
KaUfbrm,  formed  like  Silsola  k&li,  a  sea-coast  plant. 
Keel,  when  the  midrib  of  a  leaf  or  petal  Is  sharp  and 

elevated  extemallv  it  Is  called  a  keel. 
Kneed  or  Knee-jointed,  bent  like  the  knee-joint. 

L 

LaMlum^  the  front  segment  of  an  orohldeous  or  other 

flower. 
Ladma,  segments  of  any  thtog. 
L'xciHiate,  out  or  divided  into  segments. 


/>K<flsowrf.  yielding  milky  juice. 

Laama,  httle  pits  or  depressions 

fjoemum,  covered  with  httle  pits  or  depreadons. 

Leeviffated,  smoothed. 

Lamellated,  divided  by  plates  internally. 

Latntmoj  literally  a  pkie:  it  is  mostly  ap|>lied  to  tlie 

leaf  <^  a  plant  considered  without  its  petiole. 
Lanceolate^  lance  or  spear  shaped. 
Laneeolaio-eulnUate,  between  lanceolate  and  sabnlate, 
fxEteral,  on  one  side. 
Zox,  loose,  not  compact 
Lec^lete,  small  parts  of  comnound  leaves. 
Legume  or  L^mm,  a  poa;  the  frtiit  of  legnmlnoiis 

planta. 
Legumimms,  plants  which  bear  legumes,  sach  as  the 

pea,  the  Dom,  the  Udneybean. 
Lentiemlar,  shaped  like  a  lens. 
Jjemtiform,  hi  form  like  a  lens. 
Leprous,  covered  with  spots  or  scales. 
Lui^  the  calyx  which  foils  off  ttam  the  flower  in  a  single 

piece. 
lAngmla,  the  membrane  at  the  top  of  the  petiole  of 

grasses  and  other  plants. 
LingulaU^  strap-shaped. 
Limbate,  having  a  coloured  or  dilated  surface 
Linear,  when  the  two  sides  are  paralleL 
Linear-ensate,  long  sword-shaped. 
Lingmifbrm  or  iMidate,  tongue-shaped. 
ImAy  having  a  distinct  lip  or  labellum. 
Z;oM0te,  small  lobes. 
Looomatiom,  motion  frt)m  place  to  place. 
Loeulamcnts,  partitions  or  cells  of  a  seed  vessel. 
Loeular,  a  fruit  is  called  unilocular  if  it  contains  bnt 

one  cell  (a),  bilocular  if  two  cdls  (6),  trilocnlar  if 

three  (e),  and  so  on. 
Lament,  a  Und  of  legume  falling  in  pieces  when  ripe. 
Lonuntaeeous,  bearing  pericarpia,  caJled  lomenta. 
Lorate,  shaped  like  a  thong  or  strap. 
Lubrieatej  to  make  slippery. 
Lucid,  bnght,  shining. 

Lunate  or  Lmndaie,  snaped  like  a  half  moon. 
iMrid.  a  colour  between  purple,  yellow,  and  gray. 
LympkaUc,  of  or  beloQging  to  lymph  or  sap. 
I^fraie,  lyre-shaped. 

M 

Materaie,  to  decompose  by  steeping  In  water  or  other 

liquid. 
Marginal,  relatins  to  the  maridn. 
Masticatory,  gtinmng  or  chewing  with  the  teeth. 
Matk^  an  om  term  for  crop. 

Matnny  a  place  where  any  thing  is  generated  or  fonned. 
Medulla,  the  pith  of  a  plant. 
Medullary,  relating  to  tlie  pith  of  plants. 
Melastomaceous,  partaking  of  the  nature  or  appearance 

of  Mel&stoma. 
MeUi^nms,  honey-bearing. 
Membra$taceom  or  Membmom,  having  the  texture  of  a 

membrane. 
Menstrunm,  a  liquor  used  as  a  dissolvent 
Meshm,  the  openings  in  any  tissue. 
MioaciouSf  glittering.  shiniM. 
Midrib,  the  large  v^  whi<m  passes  ftmn  the  petiole  to 

the  apex  of  a  leaf. 
MUiaay,  granulate  resembling  many  seeds. 
Mitrwrm^  formed  like  a  mitxe. 
MobSitm.  the  power  of  motion. 

Monaaelfkom,  having  the  fllaments  cohering  m  a  tube. 
Monamuoms,  harinff  one  stamen. 
Moml^brm,  formed  like  a  necklace,  that  is  to  say,  with 

alternate  swellings  resembling  beads  and  oontrae- 

tions. 
Monoeotyledom,  liaving  one  seed  lobe  or  leaf. 
Monesdous,  having  the  one  sex  In  one  flower,  and  the 

other  hi  another. 
Mottopetahus,  having  one  petaL 
Monoeepalous,  having  one  s^al  or  division  of  the  calyx. 
Mordant,  that  which  enables  vegetable  matter  or  tisrae 

to  receive  dyes  or  colouring  matter,  and  to  retain 

them. 
Mottled,  marked  with  blotches  of  colour  of  unequal 

intensity  passing  insensibly  into  each  other. 
MueHage,  a  tnrbia  sUmy  fluid. 
Muoronate,  pointed  diarp. 
MucromUate,  havfaig  a  little  hard  point 
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Mmldk,  a  gardener's  term  for  the  placing  manure  about 
the  roou  of  trees  on  the  surface  of  the  ground. 

AfuU^ariouMj  very  numerous;  or  arranged  m  many  rows. 

MmlhpartiUj  much  divided. 

Muit^pLeau  much  multiplied. 

Afmnoatea.  covered  with  short  sharp  points. 

Murioato-kupid,  covered  with  short  sharp  points  and 
rigid  hairs  or  bristles. 

N 

Naiadet^  nymphs  of  the  spring  and  fountains;  a  par- 
ticular order  of  Monoootyledonous  plants. 

Narcotic  producing  sleep  or  torpor. 

NaidmUur,  boot-shaped. 

Neek,  the  upper  tapering  end  of  bulbs  is  called  the  neck. 

Nectartfercm,  bearing  honey. 

Nectary  or  Nectarium^  that  part  of  a  flower  which  pro- 
duces honey. 

Neroa,  the  strong  veins  upon  leaves  or  flowers. 

Nmrimotkm,  the  power  of  motion  in  leaves. 

Nervate  or  NertiMe^  composed  of  nerves. 

Aevfer,  neither  male  or  female. 

NiduUmt,  nestling;  lying  among  any  thing  as  a  bhrd  in 
its  nest. 

Nidmt^  the  nest  of  any  thing. 

Nodding,  having  a  drooping  position. 

NocUj  the  articulations  of  pUmts:  the  place  where  one 
joint  is  articulated  with  another. 

NodotBy  having  many  nodi  or  knots. 

Nodmlet,  small  hard  knots. 

NctA^hwered,  havuig  the  flower  notched  at  the  marghi. 

Nmoamentaoooiue^  producing  nuts. 

ATnobacf,  the  kernel. 


Ob  is  used  in  the  composition  of  Latin  technical  terms, 
to  indicate  that  a  thing  is  inverted;  for  instance, 
obovate  is  inversely  ovate,  obcordate  inversely  cor- 
date, and  so  on. 

Occidental,  coming  from  the  west. 

Oekraoeoiu,  having  the  colour  of  clay  or  yellow  ochre. 

Oetaandnm^  having  eight  stamens. 

Odogtfnom,  having  eight  styles. 

Qffiamd,  anv  thing  that  is,  or  has  been,  used  in  the  shops. 

Oleagmoue,  having  the  qualities  of  oil. 

OUrateomty  esculent,  eatable. 

OUvaeeom,  having  the  qualities  of  olives. 

Opercular,  covered  with  a  lid. 

Opercttliform,  having  the  figure  and  position  of  a  round 
lid  of  something. 

Operculum,^  lid. 

Opkds^  having  the  power  of  opium. 

OHModar  or  OrbiculcUe,  a  pUne  surface  droumscribed 
by  a  circle. 

Ordddeom*,  of  or  belonging  to  the  natural  order  of  Or- 
chideiB. 

Orifice,  an  opening. 

Onificd,  become  like  bone. 

Ova.  the  eggs  of  any  thhig. 

Oval,  having  the  figure  of  an  ellipse. 

Ovarium  or  Ovary,  the  part  of  tbe  flower  in  wMch  the 
young  seeds  are  oontiuned. 

Ovale,  egg-shaped. 

OvatthoeummcUe,  ogg-sliaped,  and  tapering  to  a  point. 

Ovatoevlindraceoue,  egg-shaped,  with  a  convolute  cylui- 
drioal  figure. 

OfxUo-deliouL  triangularly  egg-shaped. 

OtxUo-raiwuuUe.  roundly  egg-shaped. 

Overlapping,  when  the  manin  of  one  thing  lies  upon 
that  of  another,  it  Is  said  to  overlap. 

Ovoid,  egg-like. 

Ovules,  the  young  seeds  of  plants  oontafaied  in  the 
ovarium. 


Palate,  the  mouth  of  a  ringent  flower. 

PaUaeeout,  abounding  with  chaffy  Males. 

Palmated  or  Palmattfid,  divided  so  as  to  resemble  n 

hand. 
Pandur^brm,  having  the  figure  of  a  fiddle. 
Panidea,  loose-spiked. 
Pannary,  useful  for  making  bread. 
Papilionaceous,  butterfly-shaped  flowers. 
PapilUm,  producing  small  glandular  excrescences  like 

nipples. 


Pappus,  the  crown  of  the  fruit  of  Comp6site,  and  simi- 
lar plants. 

Paputoee,  producing  small  glands  like  pimples. 

ParalfolicaUy,  in  form  like  a  parabola. 

Parenchyma,  all  the  parts  of  plants  which  consist  of 
cellular  tissue  only. 

Parietal,  being  attached  to  the  sides  of  an  ovarium  in- 
stead of  its  axis. 

Patent,  spread  out  or  expanded. 

Patulous,  slightlv  spreading. 

Pectinate,  resembling  the  teeth  of  a  comb. 

Pectoral,  relating  to  the  breast. 

Pedat^.  cut  into  lobes,  the  lateral  ones  of  whiok  do 
not  radiate  ftx>m  the  petiole  like  the  rest. 

PedidUatc,  sliffhtly  stalked. 

Pediods,  small  footstalks  of  flowers. 

Peduncle,  the  common  footstalk  of  flowers. 

Pellicle,  a  thin  skin. 

Pelludd,  bright,  transparent. 

Peltate,  when  tlie  petiole  is  fixed  m  the  disk  instead  of 
the  margin. 

Pencilled,  marked  in  lines  as  if  with  a  pencil. 

Pendulous,  drooping,  hanging  do¥m. 

Pentagonal,  having  five  angles. 

Pentagynoue,  having  five  styles. 

Penkmdrous,  having  five  stamens. 

Pentapdalous,  having  five  petals. 

Perennial,  lasting  many  years  without  perishing. 

Perfoliate,  when  the  stem  passes  through  the  base  of 

Periantkium,  the  envelope  that  surrounds  the  flower; 
this  term  is  applied  when  the  calyx  cannot  be  dis- 
tinguished from  the  corolla. 

Pericarp,  the  seed  vesseL 

Perichatial,  leaves  which  in  mosses  surround  the  base 
of  the  stalk  of  the  theca. 

Peripynous,  inserted  into  the  calyx. 

Penstome,  the  rim  which  surrounds  the  orifice  of  the 
theca  of  a  moss. 

Perithedum,  Peridium,  or  Perisporium,  diffSerent  kinds 
of  envelopes  of  the  reproductive  organs  of  F&ngL 

Persistent,  remaining,  not  fiUling  off. 

iVptouf,  having  a  passage  through  which  ai^ything  con 
be  transmitted. 

Petaloid.  like  a  petal. 

Petals,  divisions  of  the  corolla. 

Petiolate,  having  footstalks. 

Petioles,  footstalks  of  leaves. 

PeHdules,  little  petioles. 

Pezixoid,  like  a  reziza;  a  kind  of  fungus  resembUng  a 
cup  in  figure. 

Phanogamous,  such  plants  as  are  visibly  frimished  with 
sexual  organs. 

Pharmaceuheal,  relating  to  the  art  of  pharmacy. 

Pileate,  having  a  cap  or  lid  like  the  cap  of  a  mush- 
room. 

Pilcus,  the  cap  of  a  mushroom. 

PiUferous,  bezffing  hairs. 

Piufbrm.  formed  like  down  or  hairs. 

PUoee.  slightiy  hidry. 

Pimpled,  covered  with  minute  pustules  resembling 
pimples. 

Puma  or  Pvmula,  the  s»ments  of  a  pinnated  leaf. 

Pinnate,  a  leaf  is  so  called  when  it  Is  divided  into  nume- 
rous smaller  leaves  or  leaflets. 

Pumat^,  a  leaf  is  so  called  when  it  is  divided  hito 
lobes  from  the  margin  nearly  to  the  midrib. 

Piquancy,  sharpness,  pungency. 

Pik/hrtn,  formed  like  peas. 

PistiUum  or  Pidil,  the  columnar  body  situate  in  the 
eentre  of  a  flower,  consisting  commonly  of  three 
parts,  viz.  the  ovarium,  stvle.  and  stigma. 

Pttekers,  hoUow  leaves  so  oaUeo. 

Pifh,  medulla  occupying  the  centre  of  a  stem  or  shoot. 

Pittmous,  discharging  mucus. 

Plane,  fiat. 

Plano-comprested,  compressed  down  to  a  flattish  surface. 

Plethoric,  having  a  frill  habit. 

Plicate,  plaited. 

Plumose,  feathery,  resembling  feathers. 

Plumula,  the  young  leaves  in  the  embryo. 

Plurilocular,  having  many  cells. 

Pod,  a  kind  of  seed  vessel  such  as  that  of  the  pea  tribe. 

Polvandrous,  having  more  stamens  tlian  twenty. 

Polygamous,  a  plant  is  said  to  be  polygamous  when 
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■ome  flower*  are  m&le^  othen  female^  and  others 
hermaphrodite. 

PolvgymnUy  having  nnmeroiu  atylea. 

Pofypetaloui,  having  many  sepamte  petals. 

Po^permom,  having  many  seeds. 

PomSy  an  apple. 

PortB,  apertures  in  the  oaticle  ihrougfa  irhieh  trans- 
piration takes  place. 

Porredf  extended  forward. 

Potieky  a  little  sack  or  bag  at  the  base  of  some  petals 
and  sepals. 

ProHomeu^  the  first  name  of  several;  in  plants  it  Is 
the  same  as  the  generic  name. 

Preeodty,  ripe  before  the  osnal  time. 

Pritmatio,  formed  as  a  prism. 

Prooes$ei,  protrusions  eithtf  natmvl  or  monstrous. 

Prolt/erauMf  a  plant  is  said  to  be  proliferous  when  it 
forms  young  plants  in  abundance  about  its  roots. 

Promtneneetf  protuberant  risings  from  the  surface. 

Propmdetdf  hanging  forward  and  downward. 

PrttrieiUf  stinging. 

Pubesoenee,  down  closely  pressed  to  the  svCaoe. 

Pmlbdatinay  budding. 

Puheritea,  reduced  to  powder. 

PulvinaU,  become  cushion-shaped. 

PuMxuUy  little  cushions. 

PuMcti/i>rm,  formed  like  points. 

Pungent^  stin^ng  or  pricxing. 

Pu$hJar  or  JPudtdate,  covered  with  glandular  excres- 
cences like  pustules. 

Pmtules,  pimples  or  little  blisters. 

P^ri/oTMf  shaped  like  the  fruit  of  a  pear. 


Qwadnmfftdarf  four-angled. 
Quadrifitrious,  arranged  in  four  rows  or  ranks. 
Quadnfidy  divided  four  times. 
Quadn^andularf  having  four  glands. 
Onaiernary,  succeeding  by  fours. 
QmOernaieprnMote,  pinnate;  the  pinnss  being 
in  fours. 

Ic,  in  fives. 

iefid,  divided  into  five. 
duple f  five  times  multiplied. 


iged 


R 

Racemet,  a  particular  arrangement  of  flowers,  when 
thcv  are  arranged  around  a  flUfcinn  simple  axis, 
each  particular  flower  being  stalked. 

/?acMNos0.  flowering  In  racemes. 

JiackUf  tnat  part  of  a  culm  which  runs  up  tlirough  the 
ear  of  com,  and  consequently  the  part  that  bears  the 
flowers  in  other  plants. 

Radiant  or  Radkde^  a  flower  is  said  to  be  radiant,  when, 
in  a  cluster  or  head  of  florets,  those  of  the  circum- 
ference or  ray  are  long  and  spreading,  and  unlike 
those  of  the  disk. 

Radioaly  proceeding  from  the  root. 

Radkaniy  producing  roots  from  the  stem. 

Radieule,  that  end  of  the  embryo  which  is  q;>posite  to 
the  cotyledons. 

Radiuty  the  ray  of  compound  flowers. 

Ramenta,  little  brown  withered  scales  Xiith  which  the 
stems  of  some  plants,  especially  ferns,  are  covered. 

Rameniaeeaus,  covered  witn  raroenta. 

Rafn^toationSf  subdivisions  of  roots  or  branches. 

Ramose,  branchy. 

RarnuU,  twigs  or  small  branches. 

Raphe,  in  seeds  this  is  the  diannel  of  vessels  which 
connects  the  chalasa  with  the  hilum:  in  umbellife- 
rous plants  it  is  the  line  of  junction  of  the  two  halves 
of  which  their  fruit  is  composed. 

Reoeptadef  that  port  of  the  fructification  which  sup- 
ports the  other  parts. 

ReceiBes,  the  bavs  or  sinuses  of  lobed  leaves. 

Recurved^  l*ent  backward. 

Recurvo-patent,  bent  back  and  spreading. 

Re/lexedi  bent  backward. 

R^lexed  receitet,  sinuses  of  leaves  which  are  bent  back- 
ward from  the  ordinary  dueotion  of  the  surface  of  a 
leaf. 

Remformy  kidney-shaped. 

Repimd^  a  leaf  having  a  margin  undulated  and  un- 
equally dilated  is  said  to  be  repand. 

RepatidodeiUaiey  repand  and  toothed. 


RepHeaiey  folded  back. 

ReeobUkte  or  RmOvatimy  Imving  the  power  to  dissolve. 

Reeoheidy  having  the  pow«r  of  dissolring. 

Rettringenty  astongent. 

Rttmpmaie,  inverted  in  positiaB,  so  that  that  wMeh  was 
in  front  becomes  at  back. 

ReUaUatedy  resemblmg  a  net. 

Rehae,  abruptly  btnnt. 

Rmobdej  rolled  back. 

Rkomboidaly  like  a  riiombns. 

Akom6owf-oeafo,  rliomboidaUy  em-shaped. 

R&y  the  projecting  vem  of  any  ^ing. 

/2^,  stiff. 

RmgeMt,  gaping. 

Ruiffmgy  making  an  incision  resembling  a  ting  all  roond 
a  branch. 

RataUy  a  monopetaloas  corolla,  the  limb  of  whieb  !• 
flat  and  the  tube  very  short,  is  called  rotate. 

Rotumdo-onaUy  roundly  egg-shaped. 

Rub^adeni,  any  thmg  which  reddens  the  skin,  or  raises 
slight  cutaneous  inflammation. 

Rvdtmemty  when  an  organ  is  unperfieotly  developed, 
botanists  call  such  developement  a  radimcnt. 

Ru/bm,  reddish,  orange-coloured,  or  rusty. 

Rugoee,  rough  or  coax^y  wrinkled. 

Rugtdoee,  finely  wrinkled. 

Rumeinate,  hooked  back,  applied  to  the  lobea  of  leaves. 

Rm^cmaUhdeMtatey  hooked  back  and  toothed. 

Runnen,  procumbent  shoots  which  Eooi  at  thdr  extre- 
mity. 

/iwi^,  mst-eokmred. 

S 
SaooaUy  bagged ;  having  a  bag  or  pouch;  as  many  petals. 
SagittaUy  shaped  like  an  arrow-head. 
Smucro,  a  kmd  of  winged  seed  vessel;  the  same  as  what 

the  English  call  key. 
Sapidy  agreeable  to  the  palate. 
SofXMKieeoitf,  soapy. 

Sarmenkm,  producing  ssrmenta  or  runners. 
Sawedy  resemltlm^  the  teeth  of  a  saw. 
Soabrwuy  rough  with  little  asperities. 
Sealei,  any  small  processes  resembling  nunnte  leaves; 

also  the  leaves  of  the  faivoktcnim  of  Oomp6sitaB. 
Scandenty  climbing. 
Scapey  a  stem  rismg  firom  the  root  and  bearing  nothing 

but  flowers. 
Scarum  or  Scarkms,  membranous  and  .dry. 
SMkme,  rocky,  formed  of  the  rwk,  called  schist. 
ScuMy  a  shoot  intended  for  a  graft. 
Scorimy  cinders. 

Scroincvhte,  excavated  faito  little  pits  or  hoDowa. 
Serotiformy  formed  like  a  double  bag. 
Scurfyy  covered  with  scales  resembling  scniC 
Sewidtey  formed  like  an  ancient  ronnd  buckler. 
Secundy  arranged  on  one  side  only:  the  same  as  on!- 

lateral,  which  Is  better. 
Sedge»y  a  tribe  of  marsh  plants  so  called. 
Se^nsntSy  parts  of  any  thing. 
Seim-y  hair. 

Semmaly  belonging  to  the  seed. 
Semmaiumy  seeding. 
SepaUy  the  segments  of  the  calyx. 
SepiOy  the  partitions  that  divide  the  interior  of  the  fimit. 
Septi^romSf  bearing  septa. 
Serratedy  hke  the  teeth  of  a  saw. 
SerrutoHonSy  notchings  like  those  of  a  saw. 
SestUty  without  footstalks. 
Setaeeo-rednste,  having  a  beak  with  the  figore  of  a 

bristle. 
Setaoeotu,  resembUng  a  bristle  in  shape. 
SeUBy  bristles. 

SeH/orm,  formed  like  a  bristle. 
Settgerous  or  Setoaty  covered  with  bristles. 
Sh^afky  the  lower  part  of  the  leaf  that  surrounds  the 

stem. 
Sherdsy  the  fragments  of  potting  employed  by  gardenos 

to  drain  their  flower- pots. 
Shield,  a  broad  table-like  process  in  the  flower  of  Sta- 

p^lia  and  its  allies. 
Sicdagogmy  having  the  power  of  exciting  saliva. 
SilMedy  coated  or  mixed  with  flint. 
iSt/tbooM,  flinty. 

SiHeUy  the  small  round  pod  of  Gracifer». 
Silique,  the  long  taper  |>od  of  Cmciferee. 
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Sim^Uf  the  rerene  of  oompoand. 

SiMmUe  or  SSmmm,  bending  in  and  oat. 

Smmmio-dmUUe,  linaate  and  toothed. 

Simut  tlie  bays  or  reoeases  formed  by  tlie  lobee  of  leaves 

€>r  otber  bodies. 
Soifolt/mrmtf  producing  young  plants  from  the  root. 
Soddmed,  soaked. 
Sommfsromt,  oaosing  Sleep. 
Sopor^icy  cansing  sleep. 
&vt,  the  patches  of  frtiotifieatioo  on  the  back  <tf  the 

fronds  of  fems. 
Spaducy  a  spike  protraotod  from  a  spatha. 
^MMihOf  a  broad  sheathing  leaf  enclosing  flowers  ar- 
ranged upon  a  ipadix. 

19,  furnished  with  a  spatlia. 

^  shaped  like  a  spatula,  a  knife  so  called. 

,  witnared  or  dead. 

.  round  like  a  sphere. 

ly  almost  like  a  sphere. 

,  minute  spheres. 

,  flowers  sessile  upon  a  long  raohis. 

^waes,  indurated  branches  or  processes  formed   of 

woody  fibre,  and  not  fisUing  off  from  the  part  that 

bears  them. 

vitu/bi'My  formed  like  a  spine. 

DMOM,  full  of  spines. 

ymdmosnty  haTttig  a  tendency  to  produce  small  spines. 

mmdKm^  oorered  with  small  spines. 

ptrvL  eiroularly  involved. 

jwmfaf,  that  part  in  Cryptogamoos  plants  which  an- 
swers to  the  seeds  of  other  plants. 
'ifmmty  bearing  sporules. 
Mf,  counterfeit. 

7»«r«.  long  processes  resembling  horns  produced  by 

vanous  parts  of  the  flower. 
^TfNMi^SynN,  like  scales. 
SquarroBBy  spreading  rigidly  at  right  angles,  or  hn  a 

greater  degree. 
Slamm.  the  male  organ  of  a  flower. 
Slawdni/troutf  producing  stamina. 
SUmdardy  the  upper  segment  of  the  flower  of  L^;q- 

rain6s8e. 
SUUatBy  in  the  manner  of  a  star. 
ateUmlale,  resembling  Uttle  stars. 
A!n&,  barren. 

SlenuMoryy  qualities  which  provokn  sneezing. 
StiamOy  the  female  organ  of  a  flower. 
StSmtda^y  exciting. 
SHmmUy  stinging  hairs. 
Amms,  the  stalk  of  Ftogi. 
SApUaUy  having  a  short  stalk. 
SttpmUtenmy  having  wpendagea  called  stlpolse . 
Shptdaryy  occupying  the  place  of  stipule. 
Stnmlm.  small  smIcs  at  the  base  of  the  petiole  of  cer- 


Siolomi^trouif  having  creeping  roots. 

StolomMy  root  shoots. 

Slomaekie,  relathig  or  agreeable  to  the  stomach. 

Sinmgmry,  a  disease,  and  produced  on  plants  by  tight 
ligatures. 

SlrtUa,  layers,  beds. 

SHm,  small  streaks,  channels,  or  ftirrows. 

Striated,  havinff  striiB. 

StrtMBy  little,  rigid,  unequal,  irregular  hairs. 

Strtffomy  having  strigse. 

SlropUolate,  surrounded  by  protuberances. 

Struma,  a  wen  or  protuberance. 

StrmrnoM  or  Strmmovty  covered  with  strums. 

Slj/U,  the  stalk  which  intervenes  between  tlie  ovarium 
and  stigma,  bearing  the  latter. 

Stmjtifi,  having  the  power  to  stannch  blood. 

SM,  in  composition,  signifies  subordinate,  or  some- 
what. 

SuceulBHiy  fleshy  and  filled  with  Juice. 

Sudorific,  having  the  power  of  producing  perspiration. 

Sufhaicom^  shrubby  m  a  slight  degree. 

AfZsote,  fbrrowed. 

Sapermdatd,  floathng  on  the  surfoce  of  any  thing. 

Suppmrate,  to  generate  matter. 

St^ara-deeon^Hmrndf  doubly  compounded. 

Smvidi,  young  shoots. 

Stdure,  the  line  formed  by  the  cohesion  of  two  parts. 

Sjytgmetiom,  belonging  to -the  nineteenth  class  of  the 
■exual  system. 

Sjmiketieal,  combining;  opposed  to  analyticaL 


7*atZ9,  the  long  feathery  or  hairy  terminations  of  certain 

fruits. 
Tap-root,  a  root  which  penetrates  deep  and  perpendi- 

culariy  into  the  ground  without  dividinff. 
Teated,  resembling  the  fi^^ure  of  the  teat  of  animals. 
Tatdrilt,  the  curling  twming  oigans  by  which  some 

plants  lay  hold  of  otiiers. 
TerebiMtimaie,  consistinflr  of  tuii>entine. 
Terete^  taper,  round  ana  long. 
Tarmmaly  ending,  or  at  the  top. 
Ternary,  consisting  of  threes. 
Temaie,  growing  together  in  tiirees. 
Te$$eUaled,  variegated  by  squares. 
Testa,  the  skin  or  Integument  of  the  seed. 
Teataoeom,  having  a  pale  brown  colour. 
Tetradwtomtme,  a  stem  that  ramifies  in  fours. 
Tetromdnm,  having  four  stamens. 
Teirttpetakme,  having  four  petals. 
Tetratepaioue,  having  four  sepals. 
Tkalamm,  that  part  of  a  flower  wliich  rises  from  below 

the  ovaiinm  and  sometimes  supports  the  outer  enve- 
lopes. 
TkaUm,  that  part  which  bears  the  fructification  of 

lichens. 
Thecm^  the  cases  that  contain  the  sporules  of  Crypto- 

gamic  plants. 
Threads,  long  delicate  h^rs. 
Throat,  the  orifice  of  a  flower. 
Thyrse,  a  kind  of  dense  panicle  like  that  of  the  lilac. 
Tfyrsoid,  resembling  a  particular  kind  of  panicle  called 

a  thyrsus. 
TometUose,  densely  and  closely  hairy. 
TomeKtum,  dense  close  hair. 
Tome,  bracing,  strengthening. 
Toothed,  divided  so  as  to  resemble  teeth. 
Toothletted,  fumislied  with  Uttle  teeth. 
Topical,  local,  confined  to  some  particular  place. 
Torose,  uneven ;  alt^lnately  elevated  and  depressed. 
Tortuose,  twisted. 
Tondote,  slightiy  torose. 
Toms,  the  same  as  thalamus,  wldch  see. 
Ihipexi^brm,  in  thp  shape  of  a  trapesium. 
Trapezoid,  like  a  trapezium. 
TViandroMS,  having  three  stamens. 
Trichoiomous,  branches  divided  in  tlurees. 
TViaupidate,  having  three  points. 
7\i/arious,  arranged  in  triple  rank. 
Trtfid,  divided  in  three. 
TVtloadar,  having  three  cells. 

Trwetaloid,  appearing  as  if  furnished  with  three  petals. 
TVwtalom,  having  three  petals. 
Trujmeiroas,  having  three  sides  or  angles. 
TVumraied,  reduced  to  powder  by  poundbg. 
Th)pical,  belonging  to  tiie  torrid  cone. 
Tnmeate,  blun^  as  if  cut  off. 
jyferealate,  covered  with  knobs  or  tubercles. 
TVfflerow,  bearing  solid  fleshy  roundish  roots  like  the 

potato. 
Tubert,  roots  so  called. 
T^tmid,  swelling. 
7W«e,aooat. 
Ttmioated,  having  a  coat. 
T^trbinale,  having  the  flgure  of  a  top. 
TVcyyuf,  swollen,  puffed  up. 

U 
UmbeOides,  divisions  of  an  umbel. 
Unlets,  the  round  tuft  of  flowers  produced  by  the 

carrot,  &o. 
Umbmeas,  the  cord  which  attaches  the  seed  to  the 

receptacle. 
UmUmate,  havbg  a  top  in  the  centre  like  that  of  the 

ancient  shield. 
CTiMiniMf.  destitute  of  prickles  or  sphnes,  which  are  the 

arms  of  plants. 
Uncmaie,  hooked. 
Unetaoas,  fat,  oUy. 
Undadate,  waved. 

UndtdattMrwaoee,  rugose  or  ragged  and  waved. 
Uugmiadated,  frimished  with  a  short  nngois. 
Unguis,  the  taper  baae  of  a  petal. 
Umlateral,  oae-sHded, 
UnUoeular,  one-celled. 
Umstmul,  being  of  one  sex. 
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UrceolatBy  pitohor-thaped. 

Uterine,  boonginff  to  the  womb. 

Uienu,  the  womS. 

(Tirieie  or  UtriaUm,  a  little  bottle  or  bladder. 


VahmUtr  or  Vdlvedy  oon»i«ting  of  Talvee  or  seed  oeUs. 

FortooM,  swollen  here  and  there. 

Koicv/iar,  oonsistfaig  of  tissae  in  a  verj  saocolent  en- 
larged state. 

VauUed,  formed  or  plaoed  like  the  roof  of  a  rault. 

Veneeriita^  the  art  of  ooTering  one  kind  of  wood  with 
thin  plates  of  another  kind. 

Ventrieomf  Inflated. 

Veratrmef  the  active  principle  of  Vcritrum. 

Fermi/upe,  that  which  expeb  worms. 

Vemaauar,  native. 

Vemalj  belonging  to  the  spring. 

VenatUe,  swinging  lightly  on  a  stalk  so  as  to  be  ooo- 
tinoally  changing  direction. 

Verteatf  the  uppermost  point. 

VerHealf  perpcfidioalar. 

Vertically  oompreeeed,  that  is  depressed. 

Vertilmear,  the  same  as  rectilinear;  in  a  straight  line. 


Veskatoriee.  blistering  plasters. 

Veeidee,  hollow  exeresoenoes  resembling  bladdins. 

VeaaUwny  a  standard;  the  upper  petal  of  a  papihooa- 

oeoos  flower. 
ViUom,  shaggy,  with  long  loose  hair. 
Vtreteeutt  green,  floarishmg. 

Viedd  or  Fmoow,  adhesive,  clammy. 

VtcadonSy  lively. 

Vtv^parom,  bearing  yoong  plants  in  the  place  <^  flowers 

and  seed. 
Vuinerwy,  nseftil  in  the  core  of  wonnds. 
Vtdpi/brm,  like  a  cleft  with  projecting  edges. 

W 

Wauled^  having  nroeesses  like  the  wattles  of  a  cock. 

Welted,  flaccid,  drooping. 

Whorie^  leaves  inserted  round  a  stem. 

Wma^  in  botany,  signifies  a  membranous  border,  where- 
with many  seeds  are  supported  in  the  air  when  float- 
ing from  place  to  place. 


ZtMUi,  stripes  or  belts. 
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Abernethy,  Dr.,  his  receipt  for 

the  use  of  oaoambers,  .  378 

Abies,  .658 

AbietbaB,  650 

Abrom*  Aagnsta,  .  88 

Absorbing  power  of  leaves,       40-4 1 
Acftda,  .446 

Aevos,      ...  830 

Acer,  .        .  .653 

Aoermese,  633 

Achras,   375— Achras    Sapota,     * 

ib.— Achras  Mammosa.  375 

Adds,  Vegetable,  143— Oxalic, 
ib.— Acetic,  ib.— CStric,  ib. 
—Malic,  ib.  — GalUo,  ib.— 
Tartaric,  lb.— Benzoin,  144— 
Pmssic,  144 

Aooms  used  as  food  for  men, 

42*2— and  swine.  .  422 

Aootyledonoos,  12  —  Acotyle- 
dones,  Jassieu*s  first  division 
of  the  animal  kingdom,  184 

Adam's  Needle,  .595— VarieUes, 

how  propagated,   .  585 

Adansonia  IMgitata,  868 

A4joac,  .  .256 

Aerial  Roots,  40 

AethophyUum,  654 

Africa,  Products  of,  165 

Aga,  a  Turkish  officer,  562 

Agaricuis  81 — ^Agaricus  praten- 
■is,  a  fungus,  195— Agaricus 
Comatns,  or  tall  cylindrical 
agaric,    .  .  .  196 

Air  Vessels,  10— Different  opi- 
nions regarding,  10,106— com- 
position  of  air,  .  Ill 

Afcec,  .  .  .367 

Albumen,  139 

Alburnum,  20,23 

Alder,    .  .  .  441 

Aleoost,  or  Costmary,  493 

Algs,  or  sea-weeds,  681— Their 
fructification,  80,  18i— uses 
of,  186-different  locaUties 
of,  .  .  .  189 

Alismaoee,  202 

Aliabarota,  anecdote  of  Battle 

of,  .  .  .  474 

Alkalies,  .154 

Alkanet,  or  Bugloss,         .  513 

Alligator  Apple,  875— Alligator 

Pear,  .  .874 

Allium  Ascalonium,  268  —  Al- 
lium Cepa,  265, 267— AUhim 
Fistulosum,  267  —  Allium 
Porrum,  268— Allium  Sati- 
vum, 265— Allium  SchoMio- 
prasum,267— Allium  Soorodo- 
prasum,  269 — Allium  Ursi- 
num,  .        265 

Almond,  331 — a  native  of  Asia, 
ib.— how  cultivated.  332— 
cultivated  in  England  for  the 
beauty  of  the  fiowers,  lb. — 
quantity  of  Almonds  import- 
ed annually  into  Qreat  Bri- 
tain, ib.— the  produce  of  Al- 
mond trees  in  England  infe- 
rior, ib.  —  bitter  Almonds 
poisonous,  332 

Almond  Oil,     .  .  .      ib. 


Pftge 
Almond.  Urge  fruited.      .  332 

Aloes,  149,  166,  167— species 
of  the,  which  yield  the  gum 
aloes,  the  hepatic,  and  so- 
cotrine,  537,  538,  —  the 
Horse  Aloe,  ib. —  American 
Aloe,  .595 

Alsinece,    ...  639 

Aiatude,        .  .137 

Aluminae,  .  155 

Amanita  Musoaria,  or  Fly  Ama- 

niU,       .  .  .  196 

Amaranthacea;,  .  .614 

Amarillis.  577— its  name  deriv- 
ed, varieties  of,  treatment  of, 
577 — formosissima,        .  82 

Amber,  .  .  .665 

AmboresB,  649 

America,  North,  Vegetable  pro- 
ductions of,  .  167 
America,  South,  Vegetable  pro- 
ductions of,                  .           168 
American  Aloe,  595— period  of 
fiowering,  its  leaves  convert- 
ed into  soap,                            595 
American  Cress,    .                      800 

—  Elm,  .      432 

—  Hornbeam,  435 

—  Lime,  .  442 
Amioi,  .  .  .86 
Amomes,  .  203 
Amomocarpum,  .  .  654 
Amoniac,  .  148 
Ampelidese,  .  633 
Amplexicaul  Leaves,  .  38 
Ampulle,  .  .11 
Amygdalus,     328 — Ck>mmunis, 

33 1 — Amarus.ib. — Macrocar- 
pa,  332— Pernca,  829 

Amyrideie,  647 

Amyris  Opobalsamnm,  561 — 
Balm  of,  its  qualities,  and  the 
manner  of  procuring,  ib.— 
Lady  Montague's  remarks 
upon  it,  561 

Anacardiese,  647 

AnchovT  Pear,  874 

Andes,  Vegetation  of  the,  170 

Andromeda,  606 

Anemone,  573— when  introduc- 
ed here,  ib.— qualities  of  a 
fine  flower,  how  propagated, 
its  culture  and  varieties,  574 

Anethum  Graveolens,  291— Fgb- 

nionlum,  291 

Angelica,  309— Arehangeliea,      309 
Anunalcules,  Theory  ofthe  83 

Animals  and  Vegetables,  points 
of  resemblance  between  them, 
4— Animals,  Bones  of,  672 

Anime,  148 

Annularia.  653 

Annacardium  Oootdentale,  387 

Annaal  Roots,  14 

Anomopteris,  655 

Anona  CherimoUa,  875— Palus- 
tris,  ib.— Muricata,  ib. — Squa- 
mosa, .  375 
AnonacesD,  .  627 
Antherospermea,  649 
Anthers,  12,67,68 
Antholithes,                                  654 


Vtig€ 

Aphis,  330— Black,  814— Lani- 
gera,  .  .  .825 

Apium  Ghuveolens,  290— Petro- 
selinum,  .  290 

Apocyncffi,      .  .  .      620 

Apple,  162,321— Tree^age  of,  ib. 
where  found,  ib.  3-22— Graft- 
ing, origin  of,  ib.— where  in- 
troduce, ib. — ^varieties  of, 
ib.  328— limited  duradon  of, 
323— cause  of  their  deteriora- 
tion, 323— Apples  for  the  Ta- 
ble, 824— for  the  Kitchen,  ib. 
— for  Cider,  ib. — for  Cottage 
Gardens,  ib. — Propagation  of 
apples,  ib.— by  Seed,  ib.— by 
Cuttings,  ib. — Grafting,  ib. — 
Inoculation,  ib.— Soil  for,  825 
Pruning,  ib.— Tree  attacked  ^ 
by  hwects,  ib.— Blight,      .      825 

Apple,  Alligator,        .  .      875 

—  Love,  380 

—  Malay,  370 

—  Mould,  its  Structure,  5 

—  the  Custard,  375 

—  Rose,        .  .  870 

—  Star,  .  .875 
Apricot.  832— Localities  of,  ib., 

333-Varieties,       .  333 

Aquifoliaces,  647 

Araliaces,      .  .  .626 

Araucaria,658— Peregrina,664— 
Excelsa,    ib.— Extraordinary 
height  of,  84— Sir  J.  Banks's,  476 
Arbor  Vit«,  .  475 

Arbutus,  167,530,606 

Areoa  Oleracea,  Groe-Groe,       262 
Areolar  Tissue,  7 

Ari8to]oohla),611— Clematitis,      88 
Aristotle,  first  founder  of  Bo- 
tanical Science,  2 
Amatto,       .                              517 
Aroideas.                                 .202 
Arrack,  245— DisUlhition  of,  247 
-Exports  of,  ib.,— Batavian, 
248— Process  of  Making,         248 
Arrack  Pariali,                             ib. 
Arrow  root,  170— Indian,            264 
Artichoke,  168,  305— Antiquity 

of,  ib.,— Propagation  of,     .      306 
Artocarpes,    648— Artocarpus 

Indsa,  871— Integrifolia,  371 

Articulated  Leaves,  38— Roots,     15 
Arum  or  Wake- Robin,  532 

Arum,  Common,  264— Coloca- 
sise,  ib.— Egyptian,  ib. — Es- 
oulentum,  ib.— Italicum,82— 
Maoulatum,  264 

Asafoetida,  149,166,533 

AsdepUdes,  620 

Ash,  a  native  of  Britain,  161— 
iU  Varieties,  435— its  general 
UseftUness,— 436— Thickness 
of  the  Tree,  ib.— Flowering 
Ash,  ib.— White  Ash,  ib.— 
Black  Ash,  437— Red  Ash,  ib. 
— Blue  Ash,  ib. — Carolmian 
Ash,        ...  457 

Ashes,  .154 

Asia,  Products  of,  .    165,166 

Asparagines?,  .      202 

Asparagus,  804— Cultivation  of,  306 
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Pm« 

Aspect,  .168 

Aspen,  .  444 

AftterophTllites,         .  653,661 

Atten,  589~Varietie8,  589 

Attragdiu    Tngacantha    and 

Verus,  .  .  557,558 

Atmoephere,    Its     Effect    on 

Flowers,  .  74 

Atriplices,       .  .  .613 

Attar,  or  Oil  of  RoMS,      .  537 

Aurantiacett,  347, 633 

Auricula,  581— When  intro- 
duced into  England,  ib. — Yost 
variety,  ib.— TesU  of  Quality. 
Propagation,  Seeds  of.  Method 
of  Culture,         .  .    582,583 

Avona  Sativa  (Oats),  .      218 

Aaalca,  606— Indica,  389 

Badderloohs,  a  sea-tangle,  186,  191 
BsKj  .  .  .        95 

Baking,     Process    of    Baking 

Wheat-floor,  21 F,  212 

Balanophorese,  203 

Balm,  .  165, 493, 528 

Balsam.  149, 166, 690-^ts  yarie^ 

ties,  how  oalUvated,     .  590 

Balsam  of  GUead,      .         560,561 

—  of  Judaicum,  561— of 
Mecca,  ib.-of  Tolu,  150, 563 
—of  Copaiva,  564— of  Pern, 
150,564-Poplar,  444 

Balsaniines,              .  629 

Banana,     ...  260 

—  Fruit  piesenred,  lb. 
Bamboo,   169— Deteiiptioii  of 

the,        ...  289 

Banyan  Tree,  166.477— its  Im- 

mense  magnitade,  478 

Baobab  Tree,  Roots  of,  13 

Barbadoes  Cotton,  408 

Barbnrea  Pneoon,  300 

—  Vulgaris,  800 
Barbary.  manner  of  entertain- 
ment m,            .           .          247 

Barberry,  .      346 

UarkofLime  442 

Barley,  Arm  of;  98— Observa- 
tions ou,  125— Oeographioal 
distributloQ  of.  161.  214— 
Spring  BarleT,  ib.— Winter  or 
Square  Barlev.  called  also 
Bear  or  Bigg.  215— Long-ear- 
ed Barley,  lb.- Produce  of 
Barley,  216— chiefly  used  hi 
this  country  for  brewing  and 
DistilUng,  ib.— Ptooeas  of 
BfalUngBariey,  217 

Barringtmiiese,  643 

Base,  ...  70 

Basil,  .  .493 

Beaded  Vessels,  their  structure,     8 
Bean,   313— where   cultivated, 
ib.— Cultivation     of,    314— 
Kidney,       .  .  .314 

Bear  or  Bigg,  (Winter  or  square 

Barley,)  215 

Bearbeny  or  Arbutus,  530 

Bechira,  .  .  653 

Beech,  a  natiTe  of  Britahi.  161, 
433— its  Structure  and  Varie- 
ty, 433— Purple  Beech,  CkMn- 
mon  Beech,  White  Beech, 
Red  Beech,  434— Rearing  of 
the  Beech,  Beech  Nuts,  their 
Oa,         ...  435 

Beet,  301— Nutritive  qnalittes 
of,  ib.— White  Beet,  ib.— 
Sugar  manufkotured  from, 
802-Hi8tory  of,  .  302 

BeU  Flower,  587— its  Varieties 

and  Cultivation,  .  588 

Belladona,        .  .  .551 


Bensoin  or  Bei^min  Tree,  149, 


►.jSB 


Ones. 


627 
346 
601 
112 


i,used 


47^ 
95 

519 
387 
301 
652 
649 
.14 

451 

215 
619 


Berberidese, 

Berberis  Vulgaris, 

Berberry, 

Bergmann, 

Berlin  Academy's  Priae 

tion, 
Bermudas  Cedar  Wood, 
Berry, 
Berries,  French  or  Avignon, 

as  a  dye. 
Bertholletia  Excelsa, 
BetaCHda, 
Betula, 
Betulineae, 
Biennial  Roots, 
Biff    Laurel,   451— remarkable 

for  majesty  of  form. 
Bin  or  Bear,  (Winter  or  square 

Surley,) 
Bignoniaoe», 

Bill^erry,  .  161,346 

Birch,     440 — Common     Birch, 

Canoe  Birch,  BUck  Birch,  ib. 

Weepmg  Birch,  Alder,  441— 

otiier  Varieties,  441 

Birth  Wort,  Snake  Root,  536— 

the  Long-Rooted  Birth  Wort,  ib. 
Biiarre  Carnation,  583 

—     Tulip,  .  •      576 

Black  Ash,  437 

—  Poplar, 
Blaeberry, 
BUstus. 
Bliffh,  Lieutenant,  commanded 

the  Bounty. 
Blight,  128— kinds  o^ 
Bllghia  Sapida,     . 
Blood, 

—  Flower, 
Bloom, 
Blossoms, 
Blue  Ash, 

—  Cardinal  Flower,     . 

—  Mould  on  Bread,  &c.,  its 
structure, 

Boabob, 
Boards, 


346 
105 

872 
129 
367 
672 
578 
148 
12 
437 
587 


Bohea, 

Bombacea,     . 

Bombyz  OcBvaleooepbaliis, 

Bonn^ 

Bonnet  and  HaUer, 

Boraginee, 

Boraasus  Sechellensis, 

Borecole, 

Boring  the  Trunks  of  Trees, 

Botany,  Derivation  of  the  Name, 
1 — its  Several  Divisions,  ib. — 
History  of  Botanical  Science, 
ib. — Solomon's  TVeatise  on 
Vegetables,  2— Writfaigs  of 
the  Ghreeks,  ib.— the  Qredan 
RhisotomsB  devoted  them- 
selves to  Medical  Botany,ib. — 
also  the  Pharmacopolse,  ib.— 
Aristotle  First  Founder  of  Bo- 
tanical Science,  ib. — Romans 
direct  attention  to  Botany,  ib . 
a  number  of  Plants  named  by 
Virgil,  ib.— Dioscorides  and 
Plmy,  ib. — Arabians  studied 
Mediohial  Plants,  3— Europe 
received  its  first  knowlecrae 
from  them,  ib.— (Annans  cul- 
tivate the  Science,ib. — (Jesner 
attempts  a  Classification  of 
Plants,  ib.  — Botanical  Science 
extended  by  the  Microscope, 
ib. — Gh:cw*s  Anatomy  of 
Plants,  ib.— Vsrious  Obser- 
vers, ib. — Kay  establishes  the 


5 
368 
679 
161 


825 
111 

83 
618 
241 
296 

35 


Pace 
Sexes  of  Plants,  ib. — Lamsas 
introduces  Order  into  the  Sei- 
enee^  ib. — it  is  extended  by 
Jussiea.  DecandoUe,  and 
others^  lb. — Systems  of  Bota- 
nical (Classification,  171 
Botany,  FossU,                      .      652 

—  Bav  Resin,  148 
Bothrodendron  PnnetatunK  659 
Boun^,  the,  fitted  out.  972— 

the  Voym  of.  372, 373— Mn- 
tmyon  Board,        .  373 

Box,  455— Uses  to  which  appli- 
ed, ...  545 
Boyle,  .  .111 
Bcachyphylluni,  653 
Bradley,  ...  85 
Bramble,  337— Loealities  of,        837 

—  Arctic,  .  ibw 

—  Dsrk  Crimson,  ib. 
Branched  Stem,  20 
Branches,  their  Manner  of  In- 
crease and  Peooliarities,      25,  26 

Brassica  Oleracea  Capitata,  295 
— Rubra,  ib.— Sabanda,  ib. 
296— Sabellica,  ib.— Botiytis, 
ib.  29&-Rapa,  292,  299 

Biasillotto.  498 

BrasUwood,  497 

Bread.  Account  of  the  difiTer- 
ent  kinds  of  Bkead  used  in 
England  in  ancient  and  nso- 
dem  times,  219, 2S0 

Bread  Fnai  Tree,  170,  571— 
Pkoductivenees  c£,  373— Tim- 
ber of,  ib. — History  oL  372 
Brewing.    Account  of  the  Pro- 
cess of  Malting  and  Brewin^r 
Barley,                   .         217,218 
Britam,  V^etation  of,         170, 171 
British  Oak,  CommoD,  421— its 

Wood,  .  .422 

Brocoli,  296. 29»- Varieties  oC;    298 
Bromelia,  365— Various  species,  366 

—  Pinguin,  ib. 

—  Kanta,  ib. 

—  Ananas,  ib. 
Btonieliaocss,  202 
Brof^n,  86 
Brumiacese,  640 
Brussels  l^jirouts,  296 
Brydone's  Description  d  the 

Etna  Chestnut,  .    884 

Bubonioo,  Qum  of  the  Gidba- 

nuin,      .  .  565 

Buck  Bean,  or  Water  Trefoil,     525 
Bncklandia,  654 

Bockthom,      .  .540 

Buck-wheat,  319— Coltivatioii 
of,  320-Used  for  Various 
Purposes,     .  320 

Buds,  their  Nature  and  Varie- 
ties, 36— at  certain  times 
called  £:jyef,ib.— either  Naked 
or  Scaly,  lb.— Buds  variously 
named,  ib.— Tuiio,  or  Subter- 
ranean Bud,  ib.— Bulb,  ib.— 
its  Tuberde,  ib.— Coated  or 
Tunioated  Bulbs,  37— Simple 
or  Multiple,  ib.— Bulbils,  ib. 
—Uses  of  Buda  and  Bulbs,  37 
Bogloss  or  Alkanet,  513 

Bulb,  36-its  Tubercle,  ib.— 
Coated  or  Tunicated,  37— 
Simple  or  Multiple,  ib.— Uses 
ol  .  .  .  37 

Bulbils,  their  Variety,  ib. 

Bulbooa  Roota,  15 

Bulbous  rooted  Iris,  576 

Bunium  bubooastannm,    .  285 

Burchel  the  IVaveUer,  Anecdote 

of,  ...  330 

Burseraceir,  ,     647 
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Bybloemea  TaUp, 
ByttnerUees, 
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Cftbbage.  295— Varieties  of.  ib. 
When  iDtrodaoedy  296— Used 
in'^kalebiose.'ib.— Howpio- 
pagated,  ^— White  6kb- 
bage,  295— Red  Cabbage,  395 
Cabbage  Cow,       .  297 

Cabbage  Palm,  .      262 

Cabbage  tree  Worms,  ib. 

Cabombes,     .  .  .202 

Cacao,  896— Cacao  Seeds  used 
for  MoQej.  397— Cacao  cakes, 
method  of  preparing,  397 

Caotos  family,  168,363— Cochi- 
nellifera,  365— flagelliformis, 
364— Urandifloms,ib.— Melo> 
oactus.  863— the  Night- 
flowering,  364— Chpontia,  ib. 
1 15— PeruTianns,  Roots  of,  16 
— Repandns,  864— Triaogn- 
Uris,  ib.— Tana,  865 

Caducous  licaves,  .  88 

Cseealpinnt.  an  early  Botanist,    1 72 
Caffea  Arabica,  92 

C^jepntTree,  .  .    489 

CaJamites,  655, 660— Mungeotii,  661 
Calceolaria,  593— its  VarTeties, 

how  treated,  593 

Calendar  of  Flora,  .    126 

Calyoeree,  628 

Calyx.  12,66 

Cambium,  .  22 

CamelHa,  602— V  arietles.  meth- 
od of  raishig,  602,  6(M— Ja- 
pooica,  602— Sasanqua,  389 

Camomile,     Common,     526—      * 
Spanish  Camomile,  or  Pelli- 
tory,  .  .526 

Campanulaocfe,  622 

Camphor,         .  127, 160, 170 

Camphor  Tree,  484 

Camwood,  .498 

Canary  Birds,        .  673 

Cane,  Indian,  aeooant  of  the,      239 
Caneila,  White,  .    529 

Cann^yllites,      .  .         654 

Canoe  Birch,  .    440 

Canterbury  Bells,  568 

Cantide,  .04 

Caoutchouc,  150, 170^565— Fur- 
nished by  Tarions  trees,  566— 
When  introduced  into  Eu- 
rope^ ib.— How  obtained  and 
Prepared,  ib. — Qualities  and ' 
Uies,  .         .      566 

Caper  Plant,  491 

Capillary  Roots,  ,        15 

Cspparride,  686 

Caprifoliaceie,  .  .     625 

Capsicum  Plant,  490 

Capsule         .  .  .       95 

Caraway,  291 

Caraway  PUot,  .     489 

Carbon,  Effects  of^  121— Car- 
bonic Acid  on  Plants,  122— 
Carbon,  Hassinfrats  on,  ib. — 
Carbonic  Add,  Thomson  on, 
ib — Carbonic  Acid  Gas,  113 
Carbonic  Oxide,  116 

Cardamon  Plant,  489 

CardUiai  Flower,  .      587 

Cardiocarpuo),      .  .  656 

Cares,  .  .  .88 

Carica  Papaya,    .  379 

Carium  Carui,  .     291 

Curl,         ...  280 

Carmine  Pesisa,  a  Fungus,         196 
Carnation,  583— indigenous  to 
Britain,  iu  Varieties,  most 
esteemed  flowers.  Tests  of 
QuaUty,   583,  564— YArions 
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Cokmn,    I^pagatlon,    and 
Method  of  Culture,  584, 585 

Camauba  Pslm,  262 

CarobTree,  386 

CaroUuian  Ash,         .  .     437 

Carpinus,  652 

Cari>olithes,  .  .      656 

Carrot,  285— CUled  StaphyUnoe 
by  the  Greeks,  286— Intro- 
duced into  Enjnand  by  the 
Flemings,  ib.— >The  Leaves  of, 
used  as  an  ornament  for 
ladies*  head-dresses,  ib. — 
Varieties  ofl  ib.— SoU  for,  ib. 
—Best  Mode  of  CultiyaUng, 
286w  287— Preserration  df, 
durmg  winter,  207— Seed  to 
Procure,  ib. — Attacked  by 
Grubs,  &c.,  ib. — Used  in 
Cookery,  lb. — Nutritive  qua- 
liUes  o/,  lb.— Used  as  a  Medi- 
cine for  Uorses.  ib. — Opinions 
respecting  Its  Nutritive  Pro- 
perties, 2118— Sugar  attempted 
to  be  made  from,  288 

Caryopbyllee,  .      638 

CteToUUren,  241,249 

Cashew,     ...  387 

Cassava,  283 

Cassia,  or  Bastard  Chmamon, 

166,483 
Cassia,  Purging,    .  541 

Cassiese,  810,646 

Castaneae,  652 

Castanospermum  Australe,  319 
Castor   6U,  648  — Castor   OU 

Plant,  .  .  .541 

Catechu  extract,  140— Catechu,  531 
Catkhi,  .         ...        73 

Cauliflower,  296,  298— bromrht 
from  Cyprus,  296— supplied 
from  England  to  the  conti- 
nent, ib.— method  of  pteserv- 
inir,    .  .  .  .      lb. 

CauGneLeaf,  89 

CauUnitesL      .  .654 

Canlopteris,  .  655 

Cayanne  Pepper,        .  491 

Cedar  of  Lebanon,  85, 165, 471,  472 
Cedar,  lied,  ...  167 
Cedrelee,  684 

Celastrinsii,  .     647 

Celery,       ...  290 

Cellular  Ussm,  6,7— ito  varie- 
ties, 6 -Bfalp^hPs  opinion  of. 
6—  eonfiroMid  by  Sprengd,  6 
—investigated  l^  Dutrochet 
and  Amid,  6  —  Medullary 
rays,  7 — the  Lacunas,  7— use 
of  the  Cellular  Tissue,  7 

Celtidese,  ,     &ia 

Centaury,  525 

Central  System  of  Stems,  .  30 
Ceratonia  SiUqua,  886 

Cerealia,orCora  Plants,descrip- 
tlon  of  the,  208— different 
countries  where  cultivated, 

204,208 
Cereus,  Creeping,  168 

Ceroxylon  Andlcola,  263 

Chalaaa,  Internal,  102 

Chalcedonla,  576 

Chamnlaudea},  643 

Chamcsrops  Humilis,  .    269 

Champadak,  871 

Chara,  .     656 

Charaoew,  .  201 

Charcoal,        ...  .152 

Chemical  Action  of  Leaves,  41 
Chenopodium,  Bonus  Henricus,  303 
Cherimoyer,    .  .  .    375 

Cherry,  165^  8d4-Localities  of, 
ib. — History  of,  ib. — Liquors 


Pskh 
manufactured    frcm,    385— 
Varieties  of,    .  335 

Cheiry,  Chinese,  .      lb. 

Cheiry,  Bird,  .  ib. 

Chervil,  .  .  .291 

Chestnut  Phmt,  87.  162,  883 
— ^where  native  of,  883— de- 
scribed by  Brydone,  884— 
Chestnut  Trees  hi  England, 
lb.— Durability  of,  compared 
wHh  Oak,  ib.,  385— Mode  of 
Propagating,  .  .      885 

aiestnut  Bean,     .  .  819 

—      Oak,  .  .      429 

— ,     Spanish,  .  164,165 

Chick  Pea,  315— used  by  tra- 
vellers, .  .315 
Chicory,  ...  308 
China,  Products  of,  .  166 
China  Aster,  .  589 
China  Grass,  420 
Chinese  Chrysanthemum,           588 

—  Date-Plnm,  .  .371 

—  Hemp,  .  420 
Chive,  .  .267 
Chlenaoese,  .  .  631 
Chocolate,  .  .  .396 
Chrysanthemum,  166,  586— its 

varieties  and   their  Cultiva- 
tion, .  .      588,599 
Chrysobalanefle,          .  328,645 
Chrysopliyllum  Calnito,  .  375 
Cioer  Arietinuiff,                   .      315 

—  Frictum,  lb. 
Cichoraoes,  .  .  623 
Cichorium  Intybus,  .  308 
ader,  323— Manufsctory  of,  325 
Clnnamomnm,  .  652 
Cinnamon,       1 70  —  Cinnamon 

Tree,   482— Bastard    Cinna- 
mon,     ...  483 
CIstese,                      .           .637 
atricAcid,          .           .  349 
atron  FamUy,347,353— CHarus, 
how      propsgated,      854  — 
Adda,  353— Aurantium,  348 
— Limonum,  853— Mediea,       85S 
Citysus,  ...  318 
Ctary,        ...  493 
Claspers,        ...       45 
Oassiflcation,  Systems  of  Bo- 
tanical.                             .171 
CUthropteris,  655 
Clathraria,  654 
Clematis  Yltalba,  Stem  of,  32— 
Clematis,  601— Different  Spe- 
cies, how  raised,                      601 
Climate.  Continental,  160 
Cloud-Berry,  .337— on  Article  of 
Commerce   in    Sweden  and 
Norway.  338— Noticed  by  Dr 
Clarke,  838— Dr  Clarke  cured 
of  Fever  by,       .                      338 
Clover,  318— Best  Kfaids,       .     318 
Ck>ves,       ...  170 

—  OUof,  .485 
Clove  Tree,  .  461-486 
Clustered  Campanuki,  588 
Coals,  the  Resiauum  of  Ancient 

Vegetation,  6 

Coal    Strata,    669u-Newcastle 

Coal,      .  661 

Coccus,  ...       95 

Cochhieal  Fig.  365 

Cochlearia    Armcraoia,    300» 

OffichiaUs.  800 

Cook's  Comb,  59(K— How  man- 
aged. ...  590 
Cocoa  Nut,  ]7a-TVee, 240-the 
Kfaig'a,  241— Mal^ve,  lb.— 
Sea,  ib.— Double,  ib.— at 
Lue]uiow,242— Habitationjh. 
Localities  o^  lb.— Trees  Tax- 
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ed,  24;^Retioulated  Cloth, 
244— Bodi,  ib.— Frouda  or 
Leaves,  ib. — Leavea  employed 
M  Thatch,  ib.— Leavea  used 
for  presenring  fish,  ib. — 
Leaves  employed  to  show 
marks  of  respect,  ib. — Used 
to  write  upon,  ib. — Baskets 
for  catching  fish  made  from 
them,  245-^oiises  made  of, 
ib.— tJsed  forOariLib.— Harps 
made  of,  lb. — Flower  and 
Fniit,  ib . — Airack  made  from, 
ib.— Names  of,  243— Uses  of, 
ib.-Root,  ib— Wood,  ib.— 
Maldive,  Medicinal  virtues  in, 
242— Sold  at  high  prices,  ib. 
Cu^  made  of,  ib. — Ii\jured 
by  msects,ib. — Flower,  tweet 
Juice  extracted  from,  246 — 
Husk  of,  260— Oa,  251— Du- 
ties on.  252— Double  Cocoa 
Nut  Palms,  259— ArUdes 
manufactured  from,  252-263 

Cocoa  Plum,  828 

Cooos,  .  .  .654 

Coffea  Arabica,  393— Occiden- 

talis,       .  .  894 

Coffee  Tree.  166,  170,  393— 
where  Native,  394— Intro- 
duced into  Europe  by  the 
Dutch,  ib.— Sale  of  Coffee 
prohibited  in  Syita,  ib.— Cof- 
fee-houses in  Turkey  ordered 
to  be  shut.  ib. — Coffee-houses 
when  estaolished  in  Paris  and 
London,  395— mode  of  oulti- 
vatuiff  Coffee.  395,  896— Cof- 
fee, Curing  of,  ib. — Qualities 
of,  ...      Z96 

Coir,  .  250 

—   Cordage,  ib. 

Coix,  ...  88 

Colchicaoee,  .  .      202 

Colohicum.  or  Meadow  Saffron,  546 
Colebrookoale  Ironstone,  662 

Coleoptile,  .  .  105 

Coleorhiza,  .  31,  103 

Colocynth,  .  .  538 

Colouring  Matter,  .140 

Columella,  the,     .  92 

Combretaoeee,  648 

Commelinese,  .  202 

Comose  Roots,  .  .        15 

Compound  Leaves,  39 

Comptonia,  .  .      652 

Cone  of  Long-Leaved  Pine,  465 
Confurvitos,  .  .  656 

Conical  Roots,  .15 

Conifenp,  455— Families  of.  456, 
650,  658— Leaves  Fascicled, 
ib.— Leaves  Solitary,  ib.— 
Leaves  Similar,  ib.  664 

Connaraoese,  647 

Consumption,  133 

Contorted  Roots,  .        15 

Contortion,  .  132 

Convallarites,  654 

Convolvulacete,  619 

Copal,  .  .  .148 

CopaivaTree,!  47,568— itsstruc- 
tiurc,  its  balsamic  juices,  how 
obtained,  564— its  qualities 
and  uses,  .  .  564 

Cardiocarpnm  Acutum,  .  658 
Cork,  15i-Tree,  164— Oak,  428 
Com,  Qeographical  distribution 

of,  .  .  .  161 

Cornel  Cherry,  .  .      447 

CorolU,      .  .  .12,66 

Cortical  Pores,  21— Glands,  ib. 

— Layers,  20,  22— System  of 

Stems,  .30 
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Coryhu  Avellena,  386— Ameri- 
cana. 386— Columa,      .  886 
Corymb,         ...       72 
CkajmYahrmf  623 
Corypba  Cerlfera,      .                  262 
Costard-moDger,                          322 
Costmary  or  Alecost,                   493 
Cotton,  168— Plant,  406— its  va- 
rieties, eariy  history  <tf  its  cul- 
tivation and  use,  ib. — grows 
hi  Upper  Egypt,  406— culti- 
vated at  present  in  the  Le- 
vant, ib. — and  in  various  other 
countries,  ib. — Bengal  a  great 
cotton  market,  407 — importa- 
tion of  raw  cotton  from  East 
Indie^b-— <nilti  vated  in  Italy, 
ib.— Cotton  Trade,  ib.— Cot- 
ton Plant,  Herbaceous.  408— 
Cotton,    Barbadoes,    Indian, 
Tree,  ib.— Vino-leaved,  Hairy, 
Spotted-barked,  Silk,  409— 
Cotton  Plant,  general  dosorip- 
tion  of  its  culture  and  pre- 
paration, ib.  412— consump- 
tion of  the  article,        .           418 
Cotyledonary  Body.  103 
Cotyledons,  Epigeal,                    104 

—  Hypogeal,  .      ib. 
Cowalip,    581 — indigenoos     to 

Britain,  the  Double  Cowslip,  581 
Craigleith  quarries,  .  661 

Crambe  Maritima,  299 

Cranberry,     161-Red,    347— 

American,  867— culture  of,       347 
C/nssulaoese,  640 

Creoy.  Anecdote  of  battie  of,      473 
CreepmgStem,  .  .       20 

Cress,  localities  of,  800— culti- 
vation oL  ib.— Winter  Cress,    300 
Cretan  Cistus,  .  .      660 

Criobotrya  Japonica,  828 

Crocus,  674— whence  its  name 
derived,  peculiarities  of  this 
fiower,itscultare,ib. — Saffron 
Crocus  used  as  a  dye,  and 
formerly  as  a  medicine,  575 

Crops,  Rotation,  .      670 

CrotOQ,  542— CascarilU  Croton, 

ib.-OU,       .  .  .648 

Crowberry,  .  847 

Crown  Imperial  Fritillary,  676 

CradfersB,  292— localities  of,ib. 

— usefril  qualities  of,  ib.  686 

Crjrptogamio  Plants,  12— Fruc- 
tification, 74 — Ferns,  exten- 
sive observations  regarding, 
ib.  et  seq. — Mosses,  76— an- 
cient opinions  and  modem 
discoveries  relating  to  them, 
ib.  77 — description  of  the 
flowers  of  Mosses,  ib.— fertile 
flowers,  ib.  —  Cryptpgamus 
flowers  destitute  of  sexual 
organs,  78,  79— Hepatioes, 
their  reproduction,  id.  80— 
Ak«,  thehr  ftuctincation,  ib. 
— Lichens,  ib. — propage  of, 
ib.— fuel,  lb.— Fungi,  repro- 
duction of,  .  .  80 
Cucumber,  378— Receipts  for 
the  use  of,  by  Dr.  Aberaethy, 
378— Tree,  .  .  .452 
Cucumls  Melo,     .           .           376 

—  Sativa  .    378 
Cuourbita,  878— Pepo,  ib.— C5- 

truHus,  379 — ^Aurantia,  ib. — 
Melopepo,  ib.— Succada,  879 

Cucurbitaceie,  .  876,641 

Cud-bear,  (Lichen  Tartaroos,)    198 
Culm  or  Straw,  its  nature  and 

stracture,  .  19 

Culmitcs,  .  654 


Pace 
Cultivation,  Imptovement  ol  341 
Cop,  of  the  Nepenthes  DistiUa- 

toria,  ...         45 

Cupressinee,  .      650,653 

Cnpnliferae,     .  .      650 

Cardistan,ProduoUo^    .  165 

Currants  of  Commerce,  what 

th^  are,  341,844— Black,        844 

—Red,  ...  344 

Carry,  .250 

Custard  Apple,  375 

Cuticle,  20— its  Structure,  20 

Cycadec.  651,665 

C^oadesdesB,  653 

Cycadites,  .  .653 

Cycas  Orcinalis,  .      241,261 

Cyclamen,  £90 

C^olopteris,  655 

(jrdenia  Chinenris,    .  328 

Cyme,       ...  72 

Cynara  Sodymus,  .      305 

Cynarocephalc,    .  623 

^nips,  .      ^ 

Cyperacee,  202 

Cypress,  .  475 

C^stioerons,  an  Animal  Hydai- 

ed,  4— ita  Stracture,  4 

CytinesF,    .  .  .611 

Dahlia.    168— whence    named, 

its  Yarieties,  &c.  579,  580 

Daisy,  .589 

Dandelion,  556 

Darkness,  effects  of,  123 

Dates,  an  article  ot  foci,  255 
— Vanous  Uses,  255-257 

Date   Palm,  253,— Manner   of 
^  impregnating,     264,     255,— 
where    found,  257— an   em- 
blem of  majesty,  268 
Date  Plum,  Chuicee,  371 
Danous  Carota,                            285 
Daom  Palm,                               258 
Dead  Sea  FVuit,  fables  concern- 
ing,           ...       381 
DecandoUe  advances  Botanical 

Knowledge,  .  3 

Decay,  Natuxvl,  133 

Dianthee,  .  .639 

Dichotomous  Stem,    .  20 

Dicotyledonous  Plants,  12,  103, 
271— Divisions  of,27l— Fami- 
lies of,  .  .  611 
DIdynamia,  87 
Diner,  the,  .  .678 
Digitalis,  ...  654 
Digitate  Roots,  15 
DID,  .  .  .  291 
DiUeniaces,  .  .626 
Dimocarpus  lichti,  870 
DicDcia  Female,  85 
Diosoorese,  202— Dioscorea  Ala- 

ta,263-Sativa,  263 

Diosooridee,  his  Worii  on  Medi- 
cal Botany,  2 
Diosmese,                        .             628 
Diospyrus  Kaki,                     .     871 
Dipsaoee,                                   624 
Discs,             .           .            .664 
Disk  of  a  Leaf,  88— Epigynous, 
89— Hypogenous^b.— Ferigy* 
nous,      ...            89 
Dissenunation,                              97 
Diurnal  Flowers,                          73 
Dodonseacee,                               634 
Dogwood,                                   447 
Dombeyaoese,                        .     630 
Double  Rodiet,  588— how  Cul- 
tivated,                              .588 
Douglas  Pine,       .                      470 
Dragon's  Blood  Tree,           147, 479 
Dropsy,     ...           130 
Drosera,  or  Sun  Dew,                 19 
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DrosenuMUB,  .      6S7 

Drupaoee,  645 

Drope,            .  .96 

DaHamel,           .  HI 

Dulse, »  sea-weed,  186 

Duration  of  Flowen,  74 

DorioD,           .           .  .      869 

Durio  Zibethinai,  ib. 

Dutch  Elm,               .  .      432 

DwarfPalm,  .  .  259 
Djelng/Trees  and  Plants  used  in,  494 
Iter's  Broom,  519— Oak,  430— 

Weed,         .  .614 

Earths  in  Plants,  118— Lampa- 
dius  on,  ib. — Kuckert  on,  ib. 
Combination  of,  1 19— Absorp- 
tion of,  ib.— Effects  of,  ib.— 
Plroduceof,  .  119,154 

Earth  Nut,  .  285 

Ebenaces,      .  .621 

Kohinostaohys,     .  .  654 

E^  Plant,      .  .980 

Egg,  Vegetable,  Gaertner  on,  83 
Effypt,  Products  of,  .166 

ElsagneflB,  .  .  612 

El»ooarpc»,  .      631 

Elder,  Healing  properties  of,       846 
—    Beny,         .  .  ib. 

Elecampane,  or  Inula,  .      533 

Electricity,  .  127 

Elementary  ingredients  of  V^e- 

tables,         ;  .  T         4 

Elemi,       .  .    147,561 

Elm^anatiTe  of  Britoin,  161 ,  432 
— Wych  Ehn,  432— Smooth 
Elm,  ib.— Dutch  Elm,  ib.— 
American  Elm,  ib.— Propaga- 
tion of  the  Elm— its  sise— a 
Tree  most  easily  transplanted,  433 
Eloesls  Ouinansis,  263 

Embryo,  its  four  Parts,    .  103 

Embryo,  or  Endosperm,  .  ib. 
Endire,  1 6$,  308— WUd,  808 

Endogenites,         .  654 

Endorhiaous,  .103 

Endosperm,  use  of^  107 — Carti- 
laginous. 103— Coriaceous,  ib. 
—Dry,  lb.— Fsirinaoeous,  ib. 
—Fleshy,  ib.— Homy,  ib.— 
Oleaginous,  ib.— Thhi,  103 

Engrafting,  theory  of,       .  32 

Epacridece,      .  .  622 

Epidermic  Glands,  21 

Epidermis,20— its  Structure,  ib. 
— Various  opinions  regarmng 
it,  ib. — Amicis*s  microscopic 
obsenrations,  20, 21 

Epigenists,  theory  of,        .  84 

Epipodium,     .  .  .89 

Episperm,    101— Single,    102— 

^Jit  of,  .  .  107 

Eaniseta,  or  Mare's  TaU,  200, 655 
Endues,         .  .  .      622 

Ervum,      .  .  .  315 

Eryngium  Maritimum,  291 

Errthroxylefle,      .  634 

Etiolation,      .  .  .132 

Etna,  Mount,  Chestnut  Tree,  884 
Eugcffiia  Jambos,  370— Malac- 

censis,  .  870 

Euonymus  Europaus,  92 — Lati- 
folius,  ib. — Verrucosus,  ib. — 
Lenticular  glands  of,  .       21 

EuphorbiaccsB,  647 — Euphor- 
bia, Simple  tubes  of,  7— Eu- 
phorbinm,  .  149 

Europe  reoeiTes  the  knowledge 
of  Botany  from  the  Arabians, 
8— Products  of,       .         160-164 
Evergreen  Oak,     .  428 

Evergreens,     .  48,44 

ExcitabiUt7  of  vegdables,  122 


Vnge 
Excretion,  .  53 

Exorhizous,  .103 

Exostoses,  .  14 

Expiration,  its  nature  explained 

and  illustrated,       .  .       53 

Extract,  140 

Fasus  Castaiiea,  .  883 

Fdffy  lUngs,  description  of,         193 
FaU  of  the  Leaves,      .  43,44 

Farina,  or  Starch,  .  138 

Favularia  Tessekta,  662 

Fecundation,     81— Mechanism 
of,  ib. — Fecundation  of  Plants, 
ib.— ofVegetablesJlb. — ^recent 
theories  on,  86 — Phenomena 
of.  87— Influence  of,  88— Ar- 
tificial Fecundation,     .  88 
Felioites,        ,                       .      655 
Fennel,      ...           291 
Fenugroek,     .                      .534 
Ferns,  5 — their  Fructifications, 
74— South   American,  169— 
Description  of  Ferns,  200, 663 
— six  Figures  of,                       663 
Fibrine,          .           .           .140 
Fibrous  Roots,      .  14 
Fiooidee,        .                       .639 
Ficus  Carica,                               355 
Field  Book.     .           .           .679 
Fig.  164,  165,  355— Caprifica- 
tion  of  the,  355,  356— History 
of  the,  356— various   Cere- 
monies in  which  it  was  used, 
ib.— Localityof,  ib.— Rg  Tree 
brought  to  Knghmd  in  1525, 
357— Cultivated    in    various 
parts   of  England,  ib.— Fig 
Tree,  Pocock,  ib. — Propaga- 
tion  of,  358— Indian,   Bel- 
Manner  of  Cultivatmg,            365 
Filament,            .           .         67,68 
Filbert,  162, 885— Etymology  of 
the  name,  385— Impregnation 
of  Filberts,             .           .      886 
Fir,  Wood  of,  25— Firs,  469— 
Norway  Spruoe  Fir,  ib.— Sil- 
ver Fir,  ib.— DougUs   Pine, 
470— Lambert  Pine,     .           470 
Pith,               .           .           .672 
Fistulous  Stem,  20 
Flabellaria,     .                       .6.54 
Flacourtianesp,      .           .           637 
Flake  Carnation,        .           .      583 
Flax,  cultivation  of,  402— the 
steeping  of,  403- -water-ret- 
ting fbr,  403, 404--preparation 
of,  404 — heckling  and  bleach- 
ing, 405 — Berthollet*s  experi- 
ments^ ib.— produce  of  flax, 
Suantitv  of  seed,  ib. — New 
[ealandflax,      .           .           421 
Fleshy  root,                .           .        15 
Flora  hi  Keeling  islands,             100 
Flora*8  Timepiece,           .              124 
Floral  Calendar,        .           609, 61 1 
—     Leaf,                   .           .39 
Flower  Buds,  Observations  on,     83 
Flowering  Ash,        .           .        436 
Flowers,  12— (ieographical  Dis- 
tributlon  of,  164,  165— Her- 
maphrodite    Flowers,    81 — 
MonOBdous  Flowers,            .      87 
Fly-trap,  Motions  of  its  Leaves,    42 
Forcing  Houses  known  to  the 

Ronutns,  .  .  876 

Forests,  Russian,       .  .160 

Forests  of  Pines  on  fire,  469 

Fossil  Plants  formhig  coal,  656 

Fossil  Preservation,  662 

Foxglove,        .  .  .554 

Fragariacee,  648 

Frankeniseea?,  635 


Page 
Frankincense,       .  .  165 

Franklmia,      .  .453 

Fritillary,  Common,         .  576 

Frond,  ...        39 

Fructification,  1 2— Organs  of,  65 
—Calyx,  66— Glume,  lb.- 
Corolla,  ib.— Stamen,  67— 
Anther,  67,  68— Pollen,  67,  68 
Filament,  lb.  —  Particular 
Observations  regarding  the 
PoUen,  69,  70— Pistil,  70— 
Base  and  summit,  ib.— Ovary, 
its  Cells  and  0\'ules  or  seeds, 
ib.— Style,  71— Stiraia,  ib.— 
t  its  Varieties,  ib.  7*^Inflore- 
soence,  ib.  —  Spiked,  ib. — 
Thyrsus,  lb.- Paniculate,  ib. 
Corymbose,  lb.— Cymose,  ib. 
Umbellate,  ib.— Whoried,  73 
— Spadix,  ib.— Catkin,  ib.— 
Amentaceous,  ib.  —  Seasons 
of  Flowers^b.— Diurnal  and 
Nocturnal  Flowers,  ib. — Sen- 
sibility of  Flowers  to  changes 
of  Atmosphere,  74 — Dura- 
tion of  Flowen,  ib.— Necta- 
ries, lb.— the  Term  ill  defin- 
ed, lb. — Cryptogamic  Fructi- 
fication, ib.— Progress  of,  89 
Fruit  ana  Envelopes,  89— Con- 
nection of  Fruit  and  Flower, 
ib.— Size  of  Fruit,  90— Con- 
sistence of,  ib. — Covering  ot  ib. 
— Surface  of,  ib.— Colour  of,  ib. 
Nnmberof,ib.— Coroponnd^b. 
— Constituent  Parts  of,  ib. — 
Epioarp  o^  ib.— Endooaip  of, 
91— Complete  Partitions,  ib.— 
Incomplete  Partitions,  ib. — 
Tme  Partitions,  ib.— False 
Partitions,  ib. — Pappus  of, 
93— Names  of,  94— Uses  of 
Fruits  and  Seeds.  100— Peri- 
carps of  Fruits,  ib.— Compo- 
sition of,  101— Seed  part  of, 
ib. — Ge<^raphical  distribu- 
tion of,  .  .162,  165 
Fudisla,  168,  593  — whence 
name  derived,  its  beauty, 
593— Varieties,  how  raised,  594 
Fuel,  their  reproduction,  .  80 
Fucoides,  .  .  656 
Fucus  Giganteus,  .  .  185 
Fucus  Tenax,  a  Chhiese  sea- 
weed, used  as  a  glue  and  var- 
nish, .  .  .186 
Fnll-Beard  .  .  385 
Fumariaoefe,  •  .  635 
Fungi,  Reproduction  of.  80,  81 
— Bulliard's  opinion  of,  ib. — 
Gaertner*s  opinion  of,  ib. — 
their  general  characteristics. 
Mode  of  growth,  &c.,  191, 196 
Fusiform  Roots,  .  .16 
Fustic,       .           .           .    168,516 

Chilbanum,  148— Its  gum,  qua- 
lities and  uses,  566 
Gallipoli,    861— Caverns  at  for 
ttdmg  olive  oil,  361— advan- 
tages of  peace  to,           .         362 
Gamboge,         .           .         149,544 
Gangrane,    .           .           .131 
Gaps  in  Plants,  11— their  na- 
ture, ib.— transverse  Gaps,       ib. 
Garcinin,    ...  869 
Garden  Cress,                        .      299 
Garden  Flowers,  566,  et  seq.— 
their  delicacy  of  texture  and 
odour,  ib.— their  cultivation, 
lb.  567 — instructions  regard- 
ing, lb.p~Hyacinth.  lb.— Tu- 
lip, 570— Ranunculus,     .       572 


Digitized  by 


Google 


712 


INDEX. 


P»fe 
Garden  Flowen,— 
Anemone,  673  »  Pa«ine 
Flower,  574 — Crooos  ib.— 
Naroiarai,  575  — Iris,  ib.— 
FrttiUary,  576  — LUy,  ib.— 
AmwiUic,  577— Hsmantbnt, 
578— Blood  Flower,  ib.— Tu- 
beroM,  lb.  —  PesBonj,  ib. — 
Dablia,  579-PriiiiroM.  580— 
Poljanthnt,  ib.— GowBlip,  581 
OxJip,  ib.p— Aurionla,  ib.— 
CarDAtion,  583— Pink,  585— 
Violet,  586— PMwy,  ib.^ 
Hcart*«-EAM,  586— LobeliM, 
587— Ctfdinal  Flower,  ib.—  , 
Bell  Flower,  ib.—Canterbarj 
Belk,  588— Cluttered  Campa- 
nnla,  ib.— Double  Rocket,  ib. 
—ChryaantheoiamJb— Marx- 
told,  589— Daisy,  ib.— Aaten, 
lb.— China  Aster,  lb. — Lupine, 
ib.— Stock  Qllly  Flower,  ib. 
—Wall  Flower,  590  — Bal- 
sam, ib.— Cock's-Comb,  ib. 
Cyclamen,  ib. — Verralni  Mi- 
gnonette, 59  l—Hol]Tbock,592 
Wood  Roof,  ib.— Hydrangea, 
ib.— Oeranium.  594— Adam's 
Needle,  595— Ukiriosa,  ib.— 
St^NOias,  596  — Marrd  of 
Pero.ib.— Venus  Fly  Trap, 
ib.— Water  LQy,  597— Lotus, 
ib.  —  Rose.  598  —  Passion 
Flower,  601— Honeysuckle,  602 
Gardening,  Chinese,  666— Per- 
sian, ^  —  Roman,  ib.— in 
Pra«sia,668— bi  RuMia,  ib.— 
in  Poland,  ib.— in  Spain,  ib. 
—of  the  Cape  of  Good  Hope, 
669— in  New  South  Wales, 
ib.— in  Britain,  ib.— of  Towns, 
ib.— Gardening,  its  oMects,  669 
(hardens,  hanging,  of  Babylon, 
666— Gardens  of  Italy,  6(S7— 
of  the  Netherhmds,  ib.  — of 
FVanoe,  ib.— floating,  of  Mexi- 
co, 668— floating,  of  CMna,  669 
Garlic,  .  .  .265 

Gases,  essential,    .  113 

Gean,  .      335 

Gemmule.  .  .  104 

Gentian,  524— Purple  Gentian,   525 
GentianesB,  620 

Oeorgiana,  (see  Dahlia^        .      579 
Geraniaoese,  629 

Geranium,   594— name,    rarie- 

ties ,  cultivation,     .  594, 595 

Gennans  cultivate  Botany,  3— 
illustrate  their  works  with 
wood-cuts  of  plants,  3 

Germination,  105— its  effects,     106 
Gessner,  an  early  botanist,  at- 
tempts   a    daasifloatioa    of 
plants,  8,172 

GressneriiMee,  622 

CHnger,    ...  170 

Ginger  Plant,  .  489, 490 

Ginseng,    ...  528 

Girdling  Trees,  .       85 

Gladiolus.  .  166 

Glands  of  plants.  11— MiUiary, 
Vesicular,  GloDular,  Utricu- 
lar, ib. — Papillary,   Lenticu- 
lar, SessUe,  .11 
Glasswort,  673 
Gleditchia,     .           .            .66 
Gleichen,               .  84 
Gleiohnis,                              .      200 
Globular  Glands,  11 
GlobnlarioL     .                      .616 
Gloriosa,  595— management  of,   595 
Glossopteris,              .           ,      6.55 
Glume,      ...            66 


Gluten,  .^85 

Glycyrixa  GbOmt,  319 

Good  Kfaig  Harry,      .  .      303 

GoodenoTiecB,     -  .  623 

Gooseben7J)44— CurTant,black, 
jelly  miae  from,  ib.— Tarioos 
names  of^  ib. — where  best 
cultivated,  345— age  and  siae 
of  bush  sometimes  attained, 
ib. — ^varieties  of  Gooseberry, 
ib. — manner  of  propagation. 
34&-^tacked  by  Uie  sand 
fly,  ib.— preventive  againiSl 
the  flies,  .  .       356 

Gourds,    ...  348 

Grafting,  33— by  aM«oach,  ib. 
—by  scions,  ib.— Cleft  Graft- 
inff,  84— Crown  Grafting,  33— 
Wimble,  on  pc^  Chtdting, 
84— Side  Grafting,  ib.— Graft- 
ing  by  bnds,  ib.— of  herba- 
ceous parts  of  vegetable,  ib. 
675  —  Whip  or  Tongue 
Grafting,  676  — Grafting  hi 
deft,  ib.— Crown  GrMfting,677 
—Side  Grafting,  Ib-^^y 
Graftbig,  ib.  — Grafting  by 
gems,  ...  677 
Graminec,  100,/802 

Granulated  roots,    .  •  15 

Granules,  Link  on,  86-rSperma- 

tic  Granules,  86 

Grape  Vine,  339— earlv  caltiva- 
tion,  340— Grapes  Imported 
into  London,  &o.,  341 — ^Wine 
made  from  in  England,  ib. — 
varieties  of  Grapes,  342 

Grasses.  Account  of  various 
kinds  of,  230 — Meadow  fox- 
tail Grass,  ib.— Sweet-seent- 
ed  remal  Grass,  231  — 
Smooth-stalked  Meadow 
Grass,  ib.  —  Rough-stalked 
Meadow  Grass,  ib.— Crested 
Dog's  tafl  Grass,  ib.— Mead- 
ow fescue  Grass,  ib. — Raycr 
Rye  Grass,  ib.— Water  Mead- 
ow Grass,  232— Dwarf  Mead- 
ow Grassjb.— Creeping  bent 
Grass  or  Florin  Grass,  282 

Great  Bulbous  rooted  Iris,  576 

Great  Maple,  .  437 

Greeks,  their  notions  and  writ- 
ings concerning  vegetables,         2 
Green  Rosin,  .  148 

Grenadillas,  .  .  375 

Grew's  Anatomy  of  Plants,  3 

Grias  Caullflora,         .  .      374 

Grugra,      ...  242 

Guava,  367— Wliite  Guava,ib. 

Red  Guava,       .  .  367 

GuUc,  .  147,535 

Gum,  137...Fosdl  Gum,        .      665 
Gum  Resins,  148 

Gum   Arabic,  187,  165— Tree, 
556... method  of  procuring  the 
Gum,        ...         557 
Gum  Cherry  Tree,         .  137 

GumOlibanum,  .       477 

Glim  Sen^ial,      .  .  557 

Gum  Tragacanth,      .  137,558 

Gundira,  .  .  241 

Guttifers?,     .  .  .      632 

Chxnpowder  Tea,  893 

Gypsum,    .  .         •.  674 

Hab,  672— Hairs  of  Vegetables, 

1 1— their  structure,  Ac.  1 1 

Hairy  Cotton,             .  .      409 

HakelNnt,  885 

Hamameliaesp,  .      640 

Haricots,  315 

Hassenfrata.  112 


Haubois, 
Hawthorn, 
Haael,  Soil  for, 
Hsart^s-ease, 


447 
386 
586 


Heat.  105-Degrees  of,  125— 
Influence  of,  ib.— co  plants, 
ib.— Hm  energy,  126— on  fhiits, 
ib.— on  Amotions,         .  127 

Heath,  Geographi<»l  distribu- 
tion of,  161— OmameBtal 
Heaths,  508  nseftilneas  of 
Heatha,  their  soil,  enltivm- 
tion,  and  pn^MigataoQ,  606—608 
Hederaoeee,  626 

Hedysanun    Gyrana,    singolar 

motions  of  its  leaves,  42 

Hesperidese,  347 

Heliotrtf»e,  124,  168 

HeUebore.  White  Hellebore, 
545— BladL  Hellebore,  546— 
Foetid  Hellebore,  546 

Hemlock,549— Water  Hemloek, 
ib.— Hemlock  Water-drop, 
wort.      .  .  .      ib.  550 

Herooaoraoca,  20?. 

Hemp,  Cultivation  of,  402, 403» 
— H«mp  and  Flax  impart  a 
poisonous  quality  to  water, 
403— description  of  the  plant, 
413— its  eultivmtion,  414,  et 
seq. — indigenous  to  Euope, 
414— 4ts  nses  in  varioos  coun- 
tries, ib.— cultivated  fai  king- 
dom of  Naples,  415— forms  a 
pron^ent  article  of  RosMan 
commerce,  ib.— its  onltivatioo 
encouraged  in  Canada,  ib. — 
exporta,  416— gathering  and 
preparation  of  the  plant,  ib. 
et  acq.— Hemp  admitted  at 
a  nominal  duty,  419— Indian 
Hemp,  420— Chinese  Hemp,  420 
Henbane,  .  .550 

Henna  or  F^ptlan  Privet,  520 

Hepaticc,  intermediate  plants 
iMDtween  lichens  and  mosses, 
reproduction  of,  79, 80, 1 98, 681 
Herbaceotis  Cotton  Plant,  408 
—how  cultivated  and  prepar- 
ed, .  .  .  ib 
Herbaceous   Envelope,  20— its 

structure,  .  .21 

Hert>aceous  Stem,  19 

Hermanniee,  690 

Hermaphioditea,  impregnatioa 

of,  .  .  .  87 

Herrings,  .  .672 

Hibiscus  Syriacus,  83 

Hickory,  .  .383 

Hilum    or  Umbilicus,    91— its 

appearance,  &c.  102 

Hippocraticee,  633 

Hcnnanthua,  578— Mnltiflcms, 

how  treated,  578 

HoUy,  454— Common  Holly,       454 
HoUyhock,  .  502 

Homalinen,  .      645 

Honey  Dew,  130 

—  made  from  lime  flowers,  442 

—  Sn^e,     602  —  varioos 
kinds,  how  cultivated,  602 

Hop  PUnt,  398— varieties  of;ib. 

—soil  for,  ib. — method  of  col- 
•  tivation,  ib.— gathering  and 

drying  o^  ib.— Hop  crop,  399 

—duration  of  Hop  liantation,  399 
HopTrefoU,  .      319 

Horiiontal  Root,  15 

Horn.  .672 

Hornbeam,  American,      .  435 

Horologium  Flora,    .  .      61 1 

Horse     Chestnut,     443— w«U 

adapted  for  ornament,  448 
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Horiionlttind  Society,  .      669 

Hot  Beds,  .  674 

Haber,  .  .  .110 

Humboldt,  .  .  109 

Home,  Yob  anament  for  the  in- 
fkiiey  of  tM  world  from  the 
tnuiflplantation  of  frui^  trees,  334 
Hamulus  LmduIus,  .  398 

Hyadnth,  5o7— ft  native  of  the 
Lerant,  whence  its  name  de- 
liTod,  when  introduced  into 
Europe,  its  varietiefi,  567, 568 
— its  Tidue,  oriterions  of  qua- 
lit  j,  bow  propagated,  and  di> 
reotions  for  its  culture,  568, 
669— diseases  of  this  flower, 
ib. — Hyacinths,  a  beautiful 
ornament  in  glasses,  and  how 
managed,  *  £70 

Hydrangea,  166,  592— method 

of  cultivating,         .  592, 593 

Hydrocharideae,  .  203 

Hydrogen  Gas  on  Plants,  1 15 

Hygrobieae,  .  .  642 

Hyperioineae,  .  .      632 

Hypoxylee,  a  group  of  fungi,      1 92 
Hyson,       ...  393 

Hyssop,  •  .  -      527 

Icchmd  Moss,  a  Lichen  used  as 

food,       ...  197 

niioiesB,  .  .  .627 

Impregnation  of  Flowera,  59, 
et  seq.^Artificial  Impregna- 
tion,   86— Impregnatum    by 
insects,        ...        88 
Incision  necessary  to  the  health 

oftrees,       .  .  .35 

Indian  Cknrn,  (American,)  a  va- 
riety of  maize,  account  of  its 
cultivation  and  uses,       225—228 
Indian  Cotton,      .  .  408 

Indian  Cress  or  Nasturtium,       491 
Indian  Hemp,  420— its  cultiva- 
tion and  uses,         .  420 
Indian  Rubber  Tree,  description 

of,  (see  Caoutchoue,)  565 

Indigo,  170— different  species  of 
the  Indigo  Plant,  49a— culti- 
vation  ofthe  plant,and  manu- 
fitcture  of  Indigo,  499, 506 

Inflorescence,  72— Spiked,Thyr- 
sus.  Paniculate,  C^Nrymbose, 
Cymose.  Umbellate,  ib. — 
Whorled,  Spadiz,  Catkm. 
Amentaceous.  73— Beasons  of 
flowers,  ib.— aiumal  and  noc- 
turnal flowers,  ib. — sensibility 
of  flowers  to  change  of  a^ 
mosphere,  74  — duration  of 
flowers,  ...  74 
Ingenhouts,  .  .  115 

Inner  Medula,  .  22, 23 

Inoculation,  .  28 

Insertion,  Epigynous,  89— Hv- 
pogynous,  ib.— Perigynoas,ib. 
Insertions  of  the  Pith,  24 

Inula  or  Elecampane,      .  533 

Iodine  obtained  from  sea- weeds,  186 
Ipecacuan,  .  .  544 

Iridee.  .  .  .202 

Iris,  575— its  varieties,  method 

of  cultivation.         .         575, 576 
Irrigation,  admirable  system  of, 

practised  hi  Italy,  .      168 

Iron  Wood,  435— Its  extreme 

hardness,  435 

Irritability  of  Leaves,  41— Ceases 

ofliritabUity,         .  .128 

Island  Climate,  .        .  159 

Italian  Maple,  440 

-     Oak.  .  .  427 

Ix*a.  .  .166 


Paire 
Jacaj  ...  371 

Jack,  .  .       ib. 

JM;ery,  248— Jagery  Cement,      249 
Jalap,        .  .  .  539 

Jakppa  Murabilis,      .  .       83 

Jamlee,      ...  370 

Japan  Lily,     .  .      577 

Japonica,  .  .  604 

Janow  Colliery,         .  .661 

JasminecB,  .  .  617 

Jasmine,  600— its  varieties,         600 
Jatropha  Manikot,  283— species 

of,  ...  284 

Jerusalem  Artichoke,  .      283 

Jewish  Culture,  .  666 

Juca,  how  eaten,        .  .871 

Jughmdes,  .  .  647 

Juglans,  652— species  of,  666 — 
Alba,  383-Cinerea,  ib.— Ni- 
gra, ib.— Regia,  .  382 
Jiriube,           .           .           .371 
Julus,        ...          287 
Jumrosade,                .           .      370 
Juncece,                .           .           202 
Junoi,  or  Rushes,  account  of  va- 
rious kinds  o^        .           .      234 
Juniper,          .      .          •           476 
Junipentes,                .           •      653 
Jussieu  extends  the  Science  of 
Botany,  3 — ^his  system  of  Bo- 
tanical Classification,  173, 181 
— 184— adopted  with  moKcUfi- 
cations  in  tne  arrangement  of 
the  present  work,         .  184 
Jute,  420— its  uses,                .      420 
Juvia,        ...           387 

Kale  or  Ck>lewort,  .  297 

Kahnia,  ...       82 

KanriPmet,  height  of,  .  34, 35 
Kelp,  extensive  beds  of,  on  the 
shores  of  Terra  del  Fucgo,  185 
—obtained  from  sea-weeds, 
187— account  of  its  manufac- 
ture, ib.— used  in  agriculture,  188 
Kerkedan,  •  .  316 

KermesOak,  .  .      428 

Kernel,  1 01— composition  of,       1 02 
Kidney-bean,  108, 166, 814 

Knight,  .  .  .85 

Knotty  Roots,       .  .  15 

KcBbreuter,  •  .      84 

Labdaimm,  .  .  147 

Labiate,         .  .  491,618 

Laburnum,  .  .  446 

Lac,  ...      148 

Lactuca  Sativa,  307— Virosa,      307 
Lambert  Pine,      .  .  470 

Lambert's  Vervain,  591 

Laminarise,  190— Budnalis,  185 
— Bulbosa,  ib.— Digitata,  190 
— Esculenta,  .  .      191 

Lanoewood,  •  .  447 

Lanseh,  .  .  .370 

Larch,  470— Black  Larch,  471 

Lathyrus,   317— Odoratus,   ib. 

— Sativus,  .  .  317 

Laurel,  164,  336,  453— Portu- 
guese Laurel,  .  336 
Laurestinus,                .  604 
Laurines,              .           .           613 
Laurus  Pcrsea,           .  374 
Lavender,             .           .           493 
Lavdsier,       .           .           .      lOf) 
Layers,  propagatmg  by,  32 
Leafless  stem,       .           .     .       20 
Leaves  of  Plants,  12, 37— their 
nature  and  structure,  ib.  88 — 
sessile  38— petiole,  ib.— disk, 
ib.— upper  surface  and  lower 
surface,  ib. — nerves,  ib. — ^mid- 
rib, ib.— venules,  ib.— artiou- 


lated  ib.— caducous,  ib. — 
semi-amplexicaul,  ib.— am- 
plexicaul,  ib.— sheathing,  39 
— ^neck,  ib.— seminal  leaves, 
ib.— radical,  ib. — oauline,  ib. 
floral,  ib.—verticillate,  ib.— 
frond, ib. — tripartite  and  qua- 
dripartite, ib.—oboval,  acute, 
hastate,  sagittal,  pumatifid, 
laoiniate,  retuse,  emarginate, 
cordate,  tripoliate,  lanceolate, 
linear^  orbicular,  trilobate,  ib. 
— enttfc,  dentate,  serrate,  dou 
bly  serrate,  spinous  ciliated^b. 
— compound  Leaves,  ib. — de- 
compound and  doubly  com- 
pound, ib. — supra  decom- 
pound, ib.— constitution  of 
Leaves,  40— Stomata,  ib. — 
Leaves  named  aerial  roots,  ib. 
— transpiration,  ib. — absorp- 
tion of  Leaves,  40, 41— chem- 
ical action  of  Leaves,  41 — irri- 
tability of  Leaves,  ib.— sleep 
of  Plants,  42— Hedysarum 
Gyrans,  motion  of  its  Leaves, 
ib. — fly-trap,  motion  of  its 
Leaves,  ib.— observations  re- 
garding the  motions  of  Leaves, 
43— fall  of  the  Leaves,  43,  44 
— Evergreens,  ib.— size  of 
Leaves,  44 — ^various  usee  to 
man,ib. — primordial  Leaves, 
104— seminal  Leaves,  .  104 
Lebanon ,  Cedar  of;  35, 47 1 ,  472 
Lecvthides,  '.  .643 

Leek,         ...  268 

Legume,  .  .  .       96 

L^uminosae,         .  .    310,646 

Lenma  (^ibba,  or  Duck-weed,  4,5 
Lemon,  its  cultivation  in  Eu- 
rope, 164 — a  native  of  India, 
353— introduced  into  Europo 
by  the  Caliplis,  .  353 

Lentibulariie,  .  .615 

Lenticular  Glands,  .  21 

LentU.  .  .  .315 

Lentisk.  its  cultivation,  562 

Lepidoaendron,  656— Elegans, 
658— Obovatum,  ib.— Sdagi- 
noides.  ib.— Stembeigii,  657 

Lepidophyllum,         .  656, 659 

Lepidoetrobus,      .  .  lb. 

Lepidum  Sativum,     .  •      299 

LeptospermesD,      .  •  643 

Lessonia  Fuscesoens,  .      185 

Lettuce,  307, 548— narcotic  ex- 
tract from,        .  307 
Leuwenhoeck  examines  minute 

Phmts,        .  .  .    3,83 

Liber,  or  Bark,     .  .20,22 

Lichens,  5— their  reproduction, 
and  propage  ofL  80— descrip- 
tion of,       .  .    196-198,681 
Ligh»,    on     motion,    123 — on 
feaves,  ib.— on  plants,  ib.— 
on  blossoms,  .  .124 
DgnumVitie,       .           .  167 
Dlac,              .           .           .602 
Lilaces,                .           .           617 
Lily,   576 — derivation    of   the 
name,  varieties,  how  propa- 
gate^,         .           .         576,577 
Lily,  Egyptian  water,      .           270 
Lune,  (hi  Botany),  118. 353, 441 
— wood   valuable,    bark    an 
article  of  commerce,  honey 
made  ih>m  its  flowen,  442--- 
American  lime,     .                 442 
Lime,   (in   Chemistry),    673— 
phosphate  o^  674 — existence 
of,   673— hydrate    of,   674— 
action  of,           .          •          674 
4x 
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Lime,     adTAnUges     of,    ib. — 
impare  Lime,  ib. — carbonato 
of,  .  .  .  676 

Lime  tree,  nnall-leaTed,  grows 

wild  io  Britain^       .  .      161 

LinaoeiB,  .  .  6*29 

Linen  Fabrics,  their  origin,  401 
Linnena  pabliahea  hit  botanical 
works,  and  introduces  order 
into  tlie  science,  3 — ^his  system 
of  botanical  classification, 
173,  175-180— iU  imperfec- 
tions, ...  181 
Unt,  4(/t~descr!ption  of,  when 

introduced  into  Britain,  401 

Lintseed  Cake,  .  672 

Liquorice,  .  .  819 

Utohi,  .  .870 

LivaOak,  .  .  429 

LoaseoD,  642 

Lobeliacetc.  .  623 

Lobelias,    587— Tarieties,    how 

raised,  .  .  .587 

LobldlyBay,        .  .  452 

Locust  Tree  of  Scripture,     386, 446 
Logwood,        .  .  .168 

Logwood  Tree,      .  .    494-497 

Lombardy  Poplar,  444 — exuda- 
tion frorn,rendered  celebrated 
by  Grid,      ...       64 
Lonchoptcffis,        .  .  655 

Longan,  .  .      870 

Long-leaved  Pino,  465— Cono  of,  465 
Longiflora,  .  .  83 

Lomoeres?,      .  .  .      625 

Loquat,      ...  328 

Lontnthea,  .  .      625 

Lotos,  166,— where  foond^  597 

Love  Apple,  .  .      880 

Looem,      .  .  .  818 

Lumbering  Pines,  467,  et  seq. 

Lupine,  316,  589— varieties  of,     5^ 
Lnpinus,         .  .  .316 

Lyooperdaoee.  a  gronp  of  fUngi,  191 
Lycopodites,655— WiUiamsonis,  668 
Lycopodinms,        intermediate 
Plants  between  mosses  and 
ferns,      ...  199 

Lymphatics,  .  .        10 

Lysimaehiffi,         .  615 

Maorocystet,    the    longest    of 

known  sea-weeds,  186 

Madder,  508— cultivation  of  the 
Plant,  509— manufaotuie   of 
Madder,  and  its  uses,       510, 51 1 
Magnesia,  119,155,674 

Magnolia,  451— Small  Magnolia, 

45t^Magnolia  Grandiflora,     167 
Magnoliace».  .      627 

Mahogany,  168— Birch.  441— 
Tree,  448— its  varieties,  448, 
449— first  discovery  of  its 
value,     .  .  448 

Maiie,  or  Indian  Com,         1 70, 225 
Malay  Apple,  .  .      870 

MaUow  FkmUy,  .  170 

Malpighi    investigates   minute 

vegs^ble  straotures,         .    3, 86 
Malpighiaoese,  .  633 

Malt,  account  of  the  process  of 

malting  Bariey,      •  .217 

Malt  Dust,  .  .  672 

Malte    Bran,    description     of 

Melons,       .  •  377 

Mains  Medica,      .  .  3.53 

MalvaoesB,       .  .  .6*29 

Mftmmee,  874 — ^Americana,  ib. 

— Sapota,  375— Vegetable,       107 

Mandrake,      .  .  .      552 

Mangifera  Indica,  .  868 

Mango,  868— where  found,  ib. 

.,    —Varieties  of,  .      368 


Pnpp 
Mangrove,  .  478 

Manures,  elfccts  of,  120— pro- 
portions of,  ib. — ^necessitv  of, 
121— yield  carbon,  121, 6/0— 
kmds  of,  671— Anhnal,  672— 
for  hot-beds,  .  .      675 

Maple,  a  native  of  Britain,  161 
—its  varietiea,  437— Great 
Maple,  or  Sycamore,  ib. — 
Conunon  Maple,  ib. — Norway 
Maple,  438— Sugar  Maple, 
167,  438— Red  Flowering 
Maple,  439— Striped  Barked 
Maple,  440— Italian  Maple,  440 
Maranta  Arundinaoea,     .  264 

Marattieec,      .  .  .200 

Marcgraviacete,  632 

Marjoram,  49.')— Winter  Maijo- 
ram,  lb. — Sweet  Marjoram, 
ib.— Pot  Maijoram,  493 

Marvel  of  Pern,  82, 596— its  sin- 
gular properties,  cultivation 
of,  .  .  .  696 

Marygold,  .  .589 

Mastic,  147 — its  natnre,  the  use 
made  of  it  by  the  women  of 
Scio,  &c.,  562— how  obtained,  662 
MatulU,  .  .  241 

Mauritia  Palm,  .  .      261 

May  Wort.  .-  .  627 

Mecca,  Balsam  of,     .  .      561 

Medicago  Arborca,  318— Fal- 
oaU,  319— Liipnllna,  lb.— 
Sativa,  .  .  818 

Modidnal  Hants,       .  .      620 

MedtckTree,        .  .  818 

Medlar,  .  .  162,328 

Medullary  prolongations  of  the 

Pith,     .  :  .  24 

Medullary  Rays,  24-.Tube,    .      23 
Meliace»,  .  .  634 

Melilot,  .  .  .818 

Melilotns,  .  ib. 

Melon,  376— aooonnt  of,  by  Nie- 
buhr,  377— Liquor  from,  ib.— 
varieties  of,  ib.— Cantaloupe, 
lb. — African  Melon,  lb. — 8a- 
lonica  Melon,  ib.— Portngal 
Melon,  ib.— Thistle  Melon, 
363— locality  of,  .  864 

Melon,  Water,  .  376,879 

Menispermeee.       .  628 

Mercury,  English,      .  .      308 

Mespilus  Germanica,        .  328 

Meaereon,       ...      581 
Microscope  extends  Botanical 

knowledge,        .  .  8 

Micropyle,       .  .  .102 

Midrib  of  A  leaf,  88 

Mignonette,  691  —  deseriptkm 
of,  its  varieties,  how  oultivat* 
ed,  .  .  691,592 

MilastomaccfD,  .  .      644 

MUdew,     ...  130 

Millet,  Italian,  228— Millet  pan- 
nicled,  229— Yellow-seeded 
MiUet,  .  .230 

Millfoil,  or  Yarrow,  666 

Milliary  Glands,  their  straoture,    11 
Milton  quoted,  .  .      381 

Mimosa,  166,810,646 

Mimulus,  stigma  of,  .       82 

Mint,  492— Peppermint,  lb.— 
Spearmint,  id.— Pennyroyal 
mhit,  .  492 

Misletoe,   431— description   of, 
how  used  by  the  Druids,  ib. 
— formerly  esteemed  in  medi- 
cine,      ...  432 
Mixed  Vessels,  their  structure, 

and  opinions  regpuding,  9 

Moisture,        .  .  .158 

Monimitc,  .  •  648 


Monkey *s  Bread, 
Monkshood  or  Wolfs  Bane,         &5S 
MoDocetyledonous    Planta,  12, 
103, 201-stems,24— the&pe- 
onliarity,  24 

Mortal,  a  fungus,  description  of 

the,         .  .  .  19S 

Morland,         ...        84 
Moras  Nigra,  843 

Mosses,  5— theb  fruetifieation, 

76,  77— deMription  of,       198,  681 
Mountain  Ash,  446— deseripcioa 

of  and  GultuTO,  446,  446 

Moxa,  .  .  627 

Mucedinese,  a  group  of  fungi,       1 92 
Mucila^        .  .101 

Mulberry,  164,  165,  843-cariy 
cultivated  in  Korope,  ib. — 
Trees  in  England,  ib.— buu. 
nerofpropanting,       .  344 

Mnsa   Paradislaea,   260— Sapi- 

entnm,         .  .  .      260 

Musaoese,  .  203 

Muscites,        .  .  666 

Mushrooms,  a  group  of  frmgi, 
1 91 — description  of  the  edible 
mushroom,  194 — Mushroom 
Spawn,        .  «      J94 

Musocarpum,  .  654 

Mustard,  .299 

Myoporines?,  .  618 

Mynoese,         .  649 

Myristices?,  .  13 

Myroxylon  Peruiferam,  its  bal- 
sam, qualities  and  uses  of  the 
Utter,  .  .664 

Myrrh,        .  149,166 

Myrsines?,  .  .621 

Myrtaoes,  643 

Myrtese,  .  .  .       ib. 

Mfyrtle,  600-4ta  varieties  and 
culture,       .  600 


Nseggerathia, 

Nagadese, 

Napiform  Roots, 

NaroissesB, 

Narcissus,  575 — traditions  eon- 
neeted  with  the  name,  ib. — 
varietiea,  tests  of  cjualitv,  bow 
propagated,  durectioiis  for  cul- 
ture. 

Narcotic  Plants,  546— Nareotio 


principle, 
Nasturtfui] 


inm  or  Indian  Cress, 
168,491— Officinale, 

NeckofLeaf, 

Nectaries,  the  term  ill  defined. 

Nectarine, 

Needham, 

Negro  Peach,        .  . 

Nematus  Ribesii, 

Nepenthes  distillatoria,  cup  of, 
its  singular  structure. 

Nerves  of  Leaves, 

Nettle,  41 9— its  stracture,  cloth 
manu£»ctnred  from  the  fibres, 

Neuropteris, 

New  Forest,  the  acorns  of  the 
Oaks  feed  vast  herds  of  swine. 

New  Zealand  V\ux,  42a-de- 
scription  of.  ib.— Bir  Salis- 
bury's experiments  on  its  cul- 
tivation, 

Nicaragua  Wood, 

Nicotiima  Panioulata,  84 — Rus- 
tica,  ib.— Tobacum, 

Niglvtohade,  Deadly.  651— Gar- 
den Nightshade,  652— Woody 
NigHtsoadej      • 

Nilsonia,         . 

Nitrpgcn,  experiments  with,  1 16 
— diects  of  on  Plants, 
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Nootnmal  Flowers,  73 

Nopalee.        .  .  .641 

Norfolk  Island  Pine,  476 

Norway  Maple,  .  438 

—      SpmeeFir,         .  469 

NaciferaTfaebaiea,  .      258 

Natritkm  of  YogetaUes,  45— 
how  nutriment  IS  conveyed  to 
the  plant.  46— Hales'  experi- 
ments, ib.  47 — course  of  the 
sap,  ib. — ^Amici's  experi- 
ments. 48— Observations  and 
expetunents  of  others,  48  ct  seq. 
Nutmeg,  92, 170— Nutm<»  Troo,  487 
Nutshell,        .  .  .        96 

NnxMedioa,  241 

Nux  Yomica,  .  554 

Nymphea,  652— Lotus  270 

Nympheaoee  203 

Oak,  Woo<l  of,  25— Oak,a  native 
of  Britain,  161— held  sacred 
bv  some  nations,  421 — ^three 
kinds  indigenous  to  Britain, 
ib.— eonunon  British  Oak,  ib. 
its  wood,  422— aooms  used  as 
food,  ib.— swine  fed  upon 
them  by  the  Saxons,  ib. — 
New  Forest  filled  with  swine, 
ib.— importance  of  the  Oak, 
4*23— extract  from  writer  in 
Quarterly  Review  regarding 
the  species,  ib.— celebrated 
Osks,  ib.  424— raising  of  Oaks, 
transpUmting  oi;  425, 426, 4-27 
—Turkey  Oak,  4'27— Italian 
Oak,ib.— Velonian  Oak,ib.— 
Evergreen  Oak,  428 — Kermes 
Oak.  ib.— Cork  Oak,  ib.— 
White  Oak,  429-Red  Oak, 
ib.— Chestnut  Oak,  ib.— live 
Oak,  ib.— Willow  Oak,  430— 
Dyera'Oak,ib.— Misletoe  431 
Oak  Leaves.  674 

Outer    Medulla,   22 — ^produces 

cork,  .  .  .        22 

Oats  and  Plants,  seeds  of,  98— 
Oats,  218— different  varieties 
of,  ib.— the  potatoe  oat,  ib. — 
uses  of,  ib.— the  wild  oat,        2 1 9 
Oblique  Rooty  .  .        15 

Ochnaceie,  .  .  628 

Odontopteris,  .  .      655 

Oiiicmal  Croton,  513 

Oi  Is,  1 44— Almond,  ib.— Behen, 
145— Dryhig,  ib.— Olive.  144 
— Rapeseed,  145-VoUtile,  ib.  145 
Od  of  Beech,  .  435 

Oil  of  Turpentine,  its  Applica- 
tion to  medical  purposes,         563 
Oil-bearing  Cameiaa,       .  602 

Olaeinese,  .631 

Olea  Europsea,      .  3.^ 

Olea  Pragk-ans,  362,  889,  393 

Oleum  de  Citranguta,  349— Ole- 
um de  Citrangulorum  Semi- 
nibufl,  .  .  849 

Olibanum,       .  .  .149 

Olive,  bounds  of  Its  cultivation, 
163,  164— use  of  iU  oil,  164. 
358,359— a  native  of  Syria,  359 
—localities  of.  ib.— ^time  for 
gathering  it,  ib.— in  ancient 
times  held  in  great  estima- 
tion, ib.— curious  account  of 
its  introduction  into  Morocco, 
360— manner  of  planting  Olive 
in  Morocco,  ib.-=varieties  of 
Olive— Olive  trade,  ib.— Olive 
groves,  ib.— time  in  which 
Olive  flourishes,  861— Olive 
Oil,  the  great  depot  for,  361 
—brought  to  the  m.igazinc  in 


Page 
skins,  ib.— thip|Mng  of,  362 — 
price  of,  ib. — Ohvcs  never  ga- 
thered,        .  .  .362 
Onagraris?.            .           .  642 
Onion,  265— history  of,  266— 
varieties  of,  ib. — method  of 
improring,  ib.— Onion,We]sh, 
267— Onion  ground  or  pota- 
toe, ib.— Onion  Tree,          .      267 
Opercularicfo,        .           .  624 
Ophioglosseffi,             .           .      200 
Opium,    547— Turkey    Opium, 

548— East  India  OpUim,  548 

Opobalsamum,      .  147 

Opononax,  or  Rough  Parsnip, 
149,  564— its  juice,  how  ob- 
tjdned,  and  for  what  use,  565 
Orange,  its  cultivation  in  Eu- 
rope, 164— Tree,  166— Fami- 
ly, 347 — when  introduced  into 
England»348— Preservation  of 
Orange  Trees,  ib.  349— culti- 
vation in  Devonshire,  349 — 
Crusaders'  idea  of  the  Orange, 
ib. — fable  concerning,  ib. — 
history  of  the,  ib.— varieties 
of  the,  350— Bitter  Orange, 
ib.  —  localities,  349  — a51  — 
Beauty  of  the  Orange  Tree, 
351— Tuscany  not  fitted  for 
i  growing  Oranges,  ib. — ^Tem- 
perature, &c.,  most  conducive 
to  its  pmection,  ib.— Soil  of 
Malta  unfavourable  to,  ib. — 
Orange  of  the  islands,  352 — 
Oranges  gathered  in  a  green 
state,  ib.— (Grange  Trees  cul- 
tivated in  England  and  Scot- 
land, ...  353 
Orange  Lily,  .  .  577 
Orchidose,  .  .  203 
Orchis  Tribe,  87,  269— Orchis 

Maseula,  .  .  269 

Organs  of  Plants,  12— roots,  lb. 
— 1 6— stem,ib.~t  9-  -branches, 
25, 26— leaves,  87— 39— repro- 
ductive organs,  55  et  seq. — 
fructification,  .  .        65 

Organs  of  Reproduction,  history 
of  their  discovery,  55 — com- 
pared with  those  of  animals, 
lb. — sexual  organs,  56— on  the 
sexuality  of  vegetables,  66, 67, 
58 — established  by  Linnasus, 
ib. — impregnation  of  flowers, 
59,  60— peculiarity  in  the 
plant,  valisneria  spiralis,  61 — 
experiments  on  the  fecunda- 
tion of  female  flowers,  62 — 
directions  to  the  sexual  sys- 
tem, .  68  et  seq. 
Orkney,  manufacture    of  kelp 

in,  .  .  18t,  188 

Ornamental  ohrubs  and  Heaths,  598 
Orobanchese,         .  •  616 

Orobus,  316— Lutens,  ib.— Tn- 

beroras,        .  .  .      316 

Orris  Root,  Florentine,  634 

Osier,         ...  444 

Osmundarces,  .  200 

Otaheite  Hog  Plum,         .  874 

Otopteris,        .  .  .656 

Ovarat,  Theory  of  the,  83 

Ovary,  enlargement  of,  88— its 

cells  and  ovules  or  seeds  88 

Oxalldeee.  .  .  629 

Oxlip,  581— singularity  of,  681 

Oxydes  Metallic,  .  155 

Oxygen,  operation  of,  109— ef- 
fects of,  1 1 4 — on  germination, 
ib.— on  vegetation,  ib.— on 
flower  ana  fruit,  ib.— on 
plants,         .  .  .114 


Oxymuriatio  Acid  Gas,  12 


Paat,  420-its  uses. 

420 

Pachypteris, 

.      655 

Padina  Pavonia, 

191 

PaiKoxyris, 

.    .      664 

PalUnesB, 

634 

Palmacites, 
Palmie,  or  Pftlms, 

.      654 
202 

Pahnate  Roots, 

15 

Palms,  163— various  species  of, 
170.  202-famUyof,  240,664 
—Palmyra  Pahn,  .  2.'>9 

Pandanocarpum,        .  .      654 

Pandanns,  479— grccn-spmed,     479 
Panicle,  ...       72 

Pansy,       ...  686 

Pspaw,  .379 

Papaveracete,  636 

Paper,  .  .  .679 

Papilionacese,         .  810, 646 

Papillary  Glands,       .  .11 

Puipus,  shnple  liain  of,  93— 
feathery  hairs  of,  ib. — I^ppua 
Sessile,        .  .  .93 

Pwyrus,  166— sn  aquatic  plant, 

232-desoription  of  the,  233 

Paronychiefl»,         .  639 

Parsley,  290— varieties  of,  290 

Parsnip,  288— varieties  of,  ib. — 
soil  requisite  for,  ib.— used  as 
potatoes,  .  .  289 

Partitions,   I^ongitudinal,  92— 

Transverse,  lb.— False,         .      92 
Parynchema,  .  .  10 

Pasque  Flower,  .  .     674 

Passifiora,  375-Edulls,  876— 
Quadrangularis,  ib. — Lauri- 
ilora.  ib.  —  Incamata,  ib.— 
Passifloreap,  .  .       642 

Passion-Flower,  168,  601  — 
whence  the  name,  variety  of 
species,  how  rearea,  601,602 

Pastlnaea  Sativa,  .  288 

Tea,  Experiments  on  the,  85— 
Analysis  of  the,  94— Com- 
mon Pea,  311 — when  intro- 
duced into  this  countrv,  ib. 
—varieties  ot  312— cultiva- 
tion of,  ib.— Sweet  Pea,  317 
effect  of  gas  on  Peas,    .  11$ 

Peach,  165— mentioned  by  Co- 
lumella, 329— when  mtroduo- 
ed  into  England,  ib. — varie- 
ties of,  lb.— localities  of.  ib.— 
hoW  cultivated  in  the  United 
States,  ib. — much  cultivated 
in  France.  330— general  diffu- 
sion of,  ib.— manner  of  pro- 
pagatlnir,  ib.— difference  be- 
tween it  and  the  Almond, 
curious  circumstance  regard- 
ing, 831— flat  Peach  of  C-hina, 
lb.— the  ncCTo  Peach,  868— 
edible  Peach,     .  868 

Pear,  162,  325— ancient  history 
of  the  Pear-Tree,  326,  names 
of  the.  ib.  — cultivated  in 
China^  ib.— wood  of  the  Pear- 
Tree,  lb. — varieties  of  Pears, 
lb.— 3*27- propagation  of,  327 
— Graftmg  of,  ib.— pruning  of,  827 
Pear,  Alligator,  .  .     874 

Pear,  Prickly,  or  Indian  fig,         168 
Peat,  161— Peat  Moss,  account 
of,  and  of  the  formation  of 
Peat,  198,  199— Peat  earth      G72 
Pecopteris,  •  .  656 

Pcdicnlarea,    .  .  .616 

Pelargoniums,  sec  Gtrammm,       694 
Pennyroyal  Mhit,  .  492 

Pcntandria,    .  .  .87 

Pcpo  Macrocarinin,  .  86 


Digitized  by 


Google 


716 


INDEX. 


Pepper,  170  —  Pimento,  or 
Jamaica  Pepper  Tree,  486— 
Black  Pepper  Plant,  488— 
Long  Pepper  Plant,  489— 
Guinea  Pepper  Plant,  490— 
Cherry  Pepper,  lb.— Bell  P^>- 
pcr,  49I^Ca7anne  Pepper,  491 
Peppermint,  .  •  492 

Percival,  Dr.,      .  .  118 

Perennial  Boota,        .  .         14 

Pericarp,  12 — Pericarp  and 
seed,  90— limits  of,  9 1  — eavitj 
€l,  ib. — cells  of,  ib. — Multilo- 
ealar,92— Axillos  of,ib.— base 
of,  ib.— summit  of,  ib. — axis  of, 
ib.— dehiscence  of,ib.— ru  ptile, 
ib.— holes  of,  lb.— teeth  of,  93 
— valves  of,ib.— bivalve,  lb.— 
trivalve,  lb.— qnsdrivalve,  lb. 
— qninauevalve,  lb.  —  multi- 
valve,  lb.— wings  of,  ib. — 
Richard's  views,  94  —  form 
and  structure,     .  •  95 

Perry,    .  .  .  .827 

Persian  Pritillary,    .  .        576 

Persian  Iris,        .  .  575 

Perspiration,  Perceptible,  53,  54 
Peruvian  Baric,  different  spe- 
cies of,  520 — Common,  or  Of- 
ficinal Bark,  ib.— Pale  Bark, 
5-22— yellow  Bark,  ib.— red 
Bark,     ...  522 

Petiole  of  a  leaf,         .  .       38 

Phanerogamic     Plants,     their 

structure,  .  .  12 

Pharmacopols,  Greek  cultiva- 
tors of  Botanical  science,  2 
Phaseolites,           .           .           652 
Phaseolus,  314— vulgaris,  ib. — 

multiflorus,  lb.— caracalla,       315 
Pliocntcites,  .  .  654 

Phoenix,  daotylifera,   253— far- 

inifera,  .  .  2,^7 

Phyllites,         .  .  .      654 

Phyllotheca,         .  .  653 

Pla,  .    .  .  .  .285 

Ficotee  Carnation,  .  583 

Pilcherds,        .  .  .      672 

Pimento,  or  Jamaica  Pcpper- 

•ftee,  .  .  .486 

Pines,  wood  of,  24— Pine  Tribe, 
455  —  varieties  of  Pine, 
Pine  forests  of  England,  456, 
457— Wild,  OP  Scotch  Pine, 
457— red  Pine,  465— yellow 
Pine,  ib.^ong-leaved  Pine, 
ib.— pitch  Pine,  white  Pine, 
466— Pine  trade,  467,  et  seq. 
Pine  forests  on  fire,  .      469 

Pine  Apple.  170,  365— where  a 
native  of.  365— large  specimen 
of,  866— large  size  of  In  China, 
&c.,^  .  .  ,366 

Pine,  Weymouth,  .  167 

Piney  Tree,  481— vegetable  tal- 
low produced  from  it,         .    481 
Pinites,      ...  653 

Pink,  585^ualitie8  of  a  fine 
flower,  ib.— propagation  and 
cultivation,  .  585, 586 

Fmus,  653— Pinns  Canariensis    664 
Piping,  .  .  .678 

Pippins,     ...  322 

Pisum  Sativum,         .  .311 

Pistada   Nut,  387— Officinalis, 

387— Terablnthus,  .      388 

Pistil,    12.   70— base,   summit. 

ovary,  style,  stigma,       .      7 1 ,  72 
Fisum.  311 — Americanum,  313 

Mantimum,  .  .       313 

Pitch  Pine,  .  .  466 

Pitcher  Plant,  .      481 

Pith,         ...  -23 


Pithy  Stem,  .  .     ^0 

Pitto^Kiree,         .  •  628 

Placenta,  or  IVophoapenny  12, 9 1 
PlantaffinsB,  .  .  614 

Piantam,  or  Banana,  1 70,  260 

Plants,  Grew*s  Anatomr  o^  3, 
83— Leawenboeck's  observa- 
tions, 3— Ray  establishes  the 
sexes  of  plants,  ib. — ^nature 
and  uses  ofplants,  4— where- 
in they  differ  from  animals, 
ib. — plants  of  monldlness,  6 
—structure  of  plants,  6— 
vessels  of  plants,  9, 10 — pwes, 
stomata,  gsps,  glands,  1 0,1 1 , — 
oigans  and  functions  of  iMants^ 
12-  -roots,  stems,  leavea, 
flowers,  12 — roots  of,  13  — 
their  structure  and  varieties, 
13,  14^-sleep  of.  4*2— Herma- 
phrodism  In,  81 — female  or- 

Ssns  of,  82— aquatic  flower 
uda,lb. — Brongniart  on,  86 — 
hot-house  Plants,  88— fecun- 
dity of  PUmts,  98,— effects  of 
heat  on,  105^ — ^water,onib. — 
light  on,  10^— air  on,  lb. — di- 
cotyledonous, 1 08  —  mono- 
eotyledonous,  lb.  —  Ingredi- 
ents of  Plants,  111- fed  by 
pwes,  113 — atmosphere  on, 
lb — absorption  of.  114 — ex- 
periments on,  1 15 — flower- 
ing time,  125— irritability  of, 
127— Plants  ^erate  heat, 
ib. — distribution  of,  156— ori- 
gin of,  lb. — extennon  of,  ib. — 
dispersion  of,  ib. — arctic  cir- 
cle Plants,  158  — Swedish 
Plants,  ib.  —  Norway,  ib. — 
Lapland  Plants,  lb.— Plants 
used  for  clothing,  &c.  401 — 
fosfdl  Plants,  651— practical 
culture  of  Plants,  666— ashes 
of,  673 — dnrlog  and  preserv- 
ing of,  678 — choice  speci- 
mens of,  679— packing  oi,  681 
—jars  for,  .  .  681 

Pleurogynum,  .  .      89 

Pliny      advances       Botanical 

science,      ...  2 

Plum,  333— varieties   of,  lb.— 
manner  of  propagating,  334 — 
wild  Plums,  3^5— Si^podilla,  375 
Plumbaginse,  .  .      615 

Poacltes,  .  .  654 

Podocarpus,    .  •  .      653 

Podogynum,  •  •  89 

Poe,     .  .  .  .265 

PCBony,  578 — ^whence  Its  name. 
Its  varieties,  propagation  ana 
cultivation,  .  lb.,  579 

Pohak,       ...  251 

Poisonous  Trees,  .*  .  480 
Poitiers,  anecdote  of  battle  of,  474 
Polemoniacese,  .  .      619 

PoUen,  12,  67—70,  82— Adan- 
son's  opinion  of,  83— grains  of, 
86 — conveyed  by  bees,         .      87 
Polyanthus,  580— Its  tests,  and 
how  propagated  and   culti- 
vated,      .  .  .518 
Polygala  vulgaris,        .  .      92 
Polygaleae,             .           .  635 
PolygonesB,    613  —  Polygonum 
Fagopyrum,       3 1 9— Tartari- 
oum,           .           .            .      320 
Polypodiaoec,       .           .  200 
PomacesB,       .           .           •      645 
Pome,       ...  95 
Pomegranate,    164,  354— when 
introduced  into  this  country, 
lb. — historical  notices  of,       355 


— aa  ornament   fai  arcliiic«- 
tnre.  &0.,  •  .  355 

PontederiaecK,  .  202 


647 
652 


Poplar,  443— its  species,  tremb- 
ling Poplar,  or  Aspen,  Lom- 
bardy  Poplar,  timber  of,  ib. 
— Balaam  ropiar, 

P<^79  White,  culttvatkm  of 
tne.  .  .  « 

Popnlns,    . 

Pores  of  YegetaUes,  10— Hed- 
wlg  and  Mirbel's  observa- 
tions, ib. — some  extremely 
minute,    . 

Portulaoece,    .  .  : 

Potass,      . 

Potatoe,  14,  168— history  o^ 
271,  &c.— loealities  of,  271, 
272— when  introduoed  into 
England,  272— story  of  the^ 
ib. — general  introduction  of, 
promoted  by  the  Royal  Soci- 
ety^ 273 — how  noticed  by 
vanons  authors,  273,  274 — 
anecdote  of  the,  274— intro- 
duction of  Into  Ireland  and 
Scotland, lb.— Introduoed  into 
Scotland  by  whom,  275 — cul- 
tivation of  In  the  Continent, 
276 — do.  in  India,  ib. — varie- 
ties of  the,  277— best  soils  for 
the,  ib.— -Scotch  Highlands 
favourable  for  the,  278— pro- 
pagation of  the,lb. — managtne 
sets,  ib. — setting  whole,  279 
— sproutSjib. — disease  in  the 
Potatoe,  280,  281— Chemical 
composition  of  the,  282 — 
sweet,  ib. — introduced  into 
this  country  by  whom, 

PotentiUa  * ^- 


10 
639 
154 


113, 


283 
290 
679 
45 
363 
115 
580 
615 

601 

677 

20 

612 


Pr^kies,        4 

Pridtly  Pear, 

Priestly,  Dr., 

Primrose, 

Primulaces, 

Privet,  600— its  varieties,  tbeir 
uses,       .  600, 

Propagations  by  Cuttings, 

Prostrate  Stem,         •  • 

Proteaceie, 

Providence,  the  vessel  fitted 
out,  373 — reachea  Otabeite, 
lb.— voyage  of. 

Pruning, 

Ptimns,  332— ^m  yielded  by, 
335—  Armeniaca,33'2 — Arium, 
335— Domestica,  333— Cera- 
sns,  334 — Lauro-cerasns,  336 
— Lusitania,  ib.— Padus,  335 
— PSeudo-cerasus,  ib  .--Spi- 
noza, 

Psidium,  367  —  Cattleyanura, 
lb. — Pomiferum,  ib. — Pyri- 
femm, 

Pteropliyllum, 

Puff-balls,  a  spedee  of  fuQgl, 

Pulses, 

Punctuated  essels,  their  struc- 
ture, 

Punica  Granatum, 

Purple  Beech,         .   . 

Pyramidal  Bell  Flower, 

I^rrus  Communis,  3"i5 — Cydonla, 
327— Domestics,  328— Mains, 

Quadripartite  leaf. 

Quassia,  .V23— Simaruba  or 
Winged-leaved  Quassia,  524 

Queen  Mary's  Yew  at  Crook- 
stone,  .  .  .471 

Quercitron  Oak  Bark,      .  5i6 


374 
675 


336 


367 
653 
196 
310 

8 
354 
434 

587 

321 
39 
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Tnge 
QQiokbeam,  •  .  445 

Qaince,  16*2, 827— introduced  to 
Europe  from  Crete,  327 — 
much  cultivated  in  F^rance, 
ib.— Ttrieties  of,  328— how 
need,  828 

Quinine,    .  .  .  142 

Quinquina  Extract,  .      140 

Radical  Leaf,  89 

Radicle  Pedunde,  19 

Radicular,       .  .103 

Radish,  166,  SOO-Horae  Radish,  800 
Raffleria  Amoldii,  .    1 70, 596 

Raisins  imported  into  England, 

341— method  of  dryhur,  841 

Raki,  .         245,871 

Ranunculacen,      .  .  626 

Ranunculus,  572— when  Intro- 
duced  into  Britain,  qualities 
of  a  perfect  flower,  how  pro- 
pagated, suitable  soil,  ib.— 
general  directions  fbr  its  cul- 
ture,     ...  573 
Ranunculus  Aquatilis,          .     .  82 
Rape,  299— Rape  Cake,    .  672 
Raphanns  Sativus,     .  800 
Raphe,      .           .           .  102 
Raspberry,  836 — ^flaTonr  of,  fleet- 
ing, ib. — ^mode  ofpropngating, 
ib.— eoil  fbr,  337— American 
Raspberrr,                              337 
Raj  estabuuies  the  sexes  of 

Plants,  .  8 

Red  Ash,        .  .437 

—  Bay,  .  .  454 

—  Beech,     .  .434 

—  Flowering  Maple,      .  439 

—  Oak,        .  .  .4-29 

—  Pine,  .  .  465 

—  Saunders  Wood,  508 
Reindeer  Moss,  .  198 
Reproduction,  organs  of,  55 
Resedaces,  637 
Resemblance  of  Animals  and 

Yegetobles,  .         4 

Resins,  146— Resin  and  Turpen- 
tine procured  from  Pines,        563 
Rcstiacen,  .  .  202 

Rlieum,  308— Hybridnm,  309— 
Pabnatum,  308— Rhi^ponti- 
cum,  .  .  .309 

f  hizoma,  1 9— its  structure,  1 9 

Fhizotomie  amongst  the  Graeks 
aevote  themselves  to  Medical 
Botany,  .  2 

Rhododendron,  605— varieties, 
propagation,  and  cultiva- 
tion, .  .  605,606 
Rlmbarb,  166,  308— Hybrid 
Rhubarb,  .WP— Monk  Rhu- 
barb, ib.— different  species  of 
the  plant.  542~Chinese  and 
Turkey  Rhubarb,  .  543 
Lhus  Typhhia,  medullary  layers 

of,     .  .  .  .32 

Ribcs,  344— Nigra,  ib.-Rubra,  344 
Ribesiffi,     ...  641 

Rice,  I6a.  170,221— its  cnltiva- 
tion  Id  Italy,  162— one  of  the 
chief  productions  of  Egypt^ 
221 — method  of  cultivatinff 
and  manufacturing  it,  221, 
223,  224— introduction  into 
America,  221,  222— Common 
Rice,  222— Mountain  Rice, 
ib.  — Chunmy  Rice,  223— 
the  Cliinese  method  of  raising 
Rice.       ...  224 

Rocambole,     .  .269 

RoUn,        ...  109 

Romans  dhrected  their  atten- 
tion to  Botany,       .  .         2 


Psfe 
Roots  of  nants,  12-14— fibrous, 
potatoe,  tuberous,  14 — ^bul- 
bous, fleshy,  simple,  oblique, 
15— horizontal,  furciform,  na- 
I^fbrm.  conical,  ib.— rounded, 
testiculate,  palmate,  digitate, 
ib.— knotty,  granulste^  arti- 
culated, contorted,  capillary, 
comose,  ib. — character  ana 
varietv  of  roots,  their  uses, 
and  observations  and  experi- 
ments on  their  nature  and 
stmctore,  16-18— difference 
between  Roots  and  Stems, 
25  — Roots  of  Dicotyledo- 
nous trees,  ib.— Root  trans- 
portation, 157  —  Rosacese, 
3'20  —  medicinal  properties 
of,  321  —  various  extracts 
tnm,  .  .  .821 

Rosaces,  .  .    320,644 

Rose,  164,  598— OSes  of  the,  in 
medicine,  536, 537— its  varie- 
ties, how  j>ropRgated,  how 
new  varieties  may  be  pro- 
duced, 598,  599— to  proauce 
beautiful  flowers,  ib. — dis- 
eases of  the  flower,  600— all 
roses  not  odorous,  600 

Rose  Apple,  .  870 

Rose  Tulip,     .  .  .571 

Rosese,       ...  645 

Rosemary,  493 

Rosin,        .  .  .  147 

Rough  Parsnip,  .      564 

Rounded  Roots^  .  15 

Rowan  Tree,  .  445 

Royal  Bay,  .  454 

Royal    Society  advanced    the 

science  of  Botany,  .         3 

Rubiacete,  .  •  624 

Rubus,  336— Articus,  337— oha- 
moBmonli,  ib. — Corylifolius, 
ib. — IdoBus,  336 — Occidon- 
talis,  .  .  .      .^37 

Rue,  .  .  .  527 

Ruraex  Aoetosa,  309— Scutatmi,  310 
Rushes,  account  of  several  kinds 

of,  .  .  .  234 

Rutacee,        .  .  .628 

Rnteb,       ...  256 

Rye,  its  cultivation  and  use,  212 

— poisonous  quality  of  homed 

or  diseased  Rye,     .  .213 

Sacred    Bean,  597— how   esti- 
mated, 597— how  propagated,  508 
Safflower,  the,  511 — cultivation 
of  the  Plant,  ib— its  uses  as  a 
dve,       ...  512 

Sa£rron,  Meadow,  or  Colchicum,  546 
Saffron  Crocus,  .  .      575 

Sagapenum,  .  .  149 

Sage,  .  .  .492 

Saffo,    170,    261 — manufactory 

<  .  .  241,261 

Sago  Palm,     .  .  .241 

Sagus  Faruufera,  261 

Satnt-foin,   317— advantage   of 

sowing,       .  .  .817 

Salop.  269— method  of  manufac- 
turing, ib. — nourishment  in,     270 
SalicarSe,  .  .  644 

Salicinev,       .  .  .649 

Salix,         ...  652 

Salt  fatal  to  most  vegetables, 
165 — Common,  674~solution 
of,     .  .  .  .681 

Salts,  Du  Hamel  and  Keith  on, 
1 17- found  in  PUnts,  ib.— 
utility  of,  .  .  118 

Salvator  Rosa,  385 

Samara,     ...  Oo 


4»4 
64,7 
147 
645 
612 


Sambucus  Nigra, 
Samphire, 
Samvdes?, 
Sandarac, 
Sanguisorbes, 
Santalaoes, 

Sap  Vessels,  10— ascent  of  Sap, 
45— course  of,  47— Amiors 
experiments  and  observations. 
48— (irew's  and  those  of 
others,  48,  et  seq.— Outro- 
chet's  experiments,  49,  50, 51 
—Transpiration  In  the  leaves, 
51— Hales*  experiments,  52 — 
results  of  these  and  other  ex- 
periments, .53— Exphation, 
its  nature  explained  and  illus- 
trated, ib. — Excretion,  lb. — 
perceptible  perspiration,  53, 
54— from  the  Lombardy  Pop- 
lar, 54 — descending  Sap,  its 
nature  and  peculiarities,  ib. — 
general  remarks,  .       55, 152 

Sapan-wood,  .  .      498 

Sapindacese,  .  684 

Sapotete,         .  .  .621 

Sappodilla  Plum,  375 

Ssroocarp,  or  Mesocarp,        .        91 
Sarmentaceous  Stem,  20 

Sarsaparilla,  .  .      53.5 

Sasiopetalee,        .  .  630 

Sassafras,        .  .535 

Sauerkraut,  297— preparation  of,  297 
Saugur  island,       .  .  242 

Saururese,       .  .  .202 

Saussure,  .  .100,115 

Savin,  Common,         .  .      477 

Savoy,       .  .  .  295 

Saw-wort,  Common,  .      519 

Saxiftageffi.  .  639 

Scallop  boddhig,        .  .      677 

Scaly  Stem,  20 

Scammony,     .  .  149,53,9 

Scandix  C^efoliuro,         .  291 

Scape,  ...         19 

Schizopteris,         .  .  655 

Seorzonera,  306— medical  pro- 
perties of,  ib. — Ui^pania,         306 
Scotch  Fur,     .  .  .      4,57 

Scotch  Pine,         .  .  il>. 

ScrophulariK,  .  .616 

Scrophularins,      .  .  ib. 

Scurvy  Grass,  .         300, 532 

Sea  on  Clunate,  .  159 

Sea-catgut,      .  .  184,185 

SeaHoDy,  .  .  291 

Sea  Kale,        .  .  .      299 

Sea  Pea,  .  313 

Sea-tangle,      185  —  used      for 

food,  .  186, 190, 191 

Sea-weed,  or  Alg»,  184— ac- 
count of  those  used  as  food, 
in  medicine,  and  the  arts, 
186— the  different  localities 
of.  .  .  .    189,672 

Seeds,  podospcrm  of.  9*2— Seed 
and  |)ericajrp,  distinction,  93 
—conveyance  of  Seeds,  98 — 
dispersion,  99 — deposition,  lb. 
fitness,  ib.— Seeds  on  streams, 
rivers,  &o.,ib. — form  of  Seeds, 
101— compressed  Seeds,  ib. — 
depressed,  ib. — erect^  ib. — 
reversed,  ib. — base,  ib. — oil 
of,  lb.— nutriments  of,  ib.— 
oh.'uracter  of,  ib. — formation 
of,  ib.^xvcen  on,  108 — 
changes  of,  ib. — experiments 
on,  1 U9— Seed  transportation, 
157 — sowing  o^       .  .      675 

SoUginites,  .  .  656 

Semiamplexicanl  Leaves,      .        38 
Scmiligneons  Stem,  .  19 
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Seminal  LeaTet,  S9 

—      PHnoiplet,  84 

Senebier,        .  .110 

Senna,  MO — ^the  common  blad- 

derSnma,  541 

Sentibility  of  flowers  to  change 

of  fttmoapher^  74 

Sen*iti?e  Plant,  127— different 
■peoiea,  extreme  MoaibQity, 
cause  oil  how  to  rear  the 
Plant,  .  604,605 

Sessile  Glands,  .  11 

Sexual  System,  56, et  acq. — ob- 
jections to,         .  63,  et  seq. 
Sliaddoek,  a  natire  of  China,       354 
ShaUot,           .  .268 
Sheathhig  of  LesTea,  89 
Siiruba  and  Hraths,  ornamental 
Rose,  598— MyHle,  600-Jas- 
mme,  ib. — PriTct,  ib.— Ber- 
beiry,  601— Clematis,  or  Vir- 
gin's   Bower,    ib.  —Passion 
Flower,  ib. — Honeysuckle,  or 
Woodbine,  603-liUuj,  ib.— 
Camellia,  608— Japonica,  604 
— Laurestinns,  ib. — Sensitive 
Plant,     ib.— Rhododendron, 
605-4]eaths,                     .      606 
Sickler,  a  German   naturalist, 

hOMMirsof,  881 

SigilUria,  656,  619— Altemans, 
660— Catenulata,  ib— Oon- 
lata,  ib.— Paohyderma,  ib.— 
Rcniformifl,  660 

Siliaoese,    ...  202 

Silica,  .  .  .119 

Silique,  or  Pod,     .  .  96 

Silk  Cotton  Tree,  409--where 

cultivated,  yarieties,  .      409 

SilTcrWeed,  .  290 

Simaruba,    or    Winged-leaved 

Quassia,  .  .524 

SimarubesB,  .  628 

Simple  Roots,  .  .        15 

—     Stem,        .  .  20 

Sinapis  Alba,  299— Nigra,  299 

Sitaria  ItaUea,  (Italian  Millet,)  228 
Sium  Sis«irum,      •  .  289 

Sium  nodiflorum,       .  .      800 

Size  of  Trees,         .  .  34 

Skirret,  289— change  of  taste 

for,  .  .  .289 

Sleep  of  Plants,    .  .  42 

Slipper  Worts,  .  .      593 

Slips  propagatingby,      .  83 

SUt  Vessels,  or  False  Spirals, 

their  structure,       .  •         8 

Sloe,  ...  836 

Small  MagnoUa,  452 

SmiUboites,  .  654 

Smith,  .  .  .86 

Smith,  Sir  J.  E.,  .  128 

Smooth  Elm,  .  432 

Smut,         ...  130 

Snail  Flower,  815 

Snake*s  Head.       .  .  575 

Snake  Root,  Birth  Wort,  536 

Snakewood,  .  479 

Soda,  .  .  .154 

Soft  Stem,  .  .  20 

Soil  formed  by  the  continual 
decay  of  veKotables,  6,  158, 
670— composition  of.  111 — 
water  on  Boils.  120— Silica  on, 
ib. — sand  on,  ib. — analysis  of, 
ib. — draining,  lb. — exhaus- 
tion, ib. — repose  on,  121 — re- 
storation of,  ib.  —  primary 
Soils,  670— artificial,  ib.— 
parts  of,  ib. — qualities  of,  ib. 
—fertility  of,  ib.— absorption 


Sjl.iiies, 


670 
617 


Page 
Sulanum  Tubeiosam,  271— Bel- 
ladonna,  27 1 — Dulcamara,  ib. 
Hyoeoiamu0«  ib. — Lyooperd- 
cum,  380— Mekngena,  380, 
381— .£thim)ioum,  380— So- 
domeom,  881— fables  coneeni- 
ing,  ib.— aoeonnts  oi;  by 
Henry  Teonge  and  Pocook,  881 
SoUdStcm,  20 

Solomon,  his  treatiae  on  v^ge- 

Ublea,  .  .2 

Soot.  ...         674 

Sorxnum    Yulgare,   (pannioled 

millet,)        .  .  .229 

Sorrel,        ...  809 

Sour  Sop,  .875 

Southernwood,    .  526 

Sowing  Time.  Heathen,  126 

Sparmannia  Afrioana,  82 

Spallansani,      .  .83 

Spartium  Junoeom,  lb. 

Spadix,  ...        73 

Speaimfait,  .  492 

Spfaies,  ...        45 

Sphenopteris,  .    655 

Sphenophjrlhmi,    .  658 

Sphceria  nidula,  .314 

Spice 'IVees  and  Phmts,    .  482 

Spike,    .  .  .  .72 

Spfaiaeh,  808— looaUtiee  of-ib. 
varieties  of,  ib.— wild  Spin- 
ach, ib.— New  Zealand  Spm- 
aoh,       ...  304 

Spinada  (deracea,  303 

Spineaoese,  .  .  645 

Spiral  stem,      .  .20 

Spiral  Vessels,  their  structure, 
8— Ch«w  ana  Malpiglii's  opi- 
nions K^rarding  theni,  ib. — 
Du    Hamel's   idea   of  thehr 
form,  ib.— Dr  Thomson's  illus- 
tration, ib. — other  opinions, 
ib.  9— Spu^  Vessels  of  gar- 
d«*n   lettuce,   9  —  Artichoke, 
&c.,   ib.  —  Decandolle's  opi- 
nion.   .  .  .  .9 
Splendid  Cardinal  Flower,  587 
Spondiaces,  647 
Spondias  cytherea,                .      874 
Spongioles,  16 — aa  seen  by  the 

microscope,         .  .  16 

Spotted- Barked  Cotton,  409 

Spregnel,.  .  .  87 

Spruces,    469— White,   Black, 

Red,       ...  469 

Squash,  .  .      879 

SqniU,        .  .  .144 

Stable  Dung,  674 

Stamens,    12— Anther,   Pollen, 

Filament,  .  .      67-68 

Stapelias,  596 -its  cultiration,    596 
Star  Apple,  .  875 

Stem,  12,  19-of  fiingl,  19— of 
flowering  vegetables,  ib. — her- 
baceous, semiligneous,  woody, 
solid,  20  — fistulous,  pithy, 
soft,  sarmentaceous,  simple, 
branched,  ib.— dichotomous, 
tricliotoroous,  vertical,  pros- 
trate, creeping,  tortuous,  ib. 
— spiral,  l^-bearing,  leafless, 
scaly,  ib. — ^internal  form  of 
stems,  ib. — liber,  epidermis, 
cuticle,  ib.  22 — outer  and  in- 
ner medulla,  ib.  23 — cam- 
bium, 22— wood  medullarv 
tube,  pith,  28  — medullary 
rays,  24 — ^monocotyledonbus 
stems,  lb. — ^variety  of  woods, 
ib.  25-~roots  and  stems,  their 
difference,  ib. — growth  of  the 
stem,  26-35— its  different  de- 
velopments,  26 — ^growth     in 


height.  29 — stem  of  mouo- 
ootvleaonons  trees,  80— oea- 
tral  system  of  sterna,  ib. — 
oortioal    system,   ib.  —  inci- 
sion, boring,  girdling,  .      85 
Stereuliaoeae,  630 
Stembergia,  654 
Stigma,  71, 72-utriclea  of  the,     86 
Stigmuia,  652— ficoidea,  661 
Stipe,  its  atructure  and  diarae- 

ter,  .  .  .  19 

Stipules,  their  structure,  44 — 
their  varieties,  ib.  45— oon- 
nate,axillar,  f oliaceous,  mem- 
branona,  or  spinesoent,  ib.-^ 
their  uses,  ib.— tendrils,  tbeii 
structure  and  variety,  ib. — 
claspers,  and  snekers,  ib. — 
spinee and priddes,  ib— their 
nature  and  peculiarities,  ib. — 
cup  of  the  nepenthes  distilla- 
tona,  Hs  smgular  structure,  45 
St  John'a  Bread,  .  386 

—       Wort,         .  .      513 

Stock,  19— its  structure,    .  19 

Stock  GUly  Flower,  a9-nu- 
merous    species  how    culti- 
vated,        .  .  589,590 
Stomata,                        .  10,21 
Storax,  or  Styrax  T^ee,         150,559 
Strammoniniivor  Tliom  Apple,  558 
Strawberrv,  338— historieal  no- 
tices of,  ib.^varieties  of,339 — 
Alpine,  ib. — ^manner  of,  culti- 
vation,   ib. — soil     requisite 
ft>r,    .           .            .            .      ,n3» 
Strawberry  Pear,              .  364 
Tree,                   .      606 
ked  Maple,     .           440 


Striped  Barked  If  aple, 


97 

142 

71 

623 

.      621 

150,.^ 

.      308 

45 

.      132 


Strobile,  or  Cone, 

Strychnina, 

Style,    .  , 

StyUdiee,  . 

Styraoese, 

Styrax,    . 

Succory, 

Suckers,  . 

Sufibcation,     . 

Superfetation.  examples  of,  85 

Sun,   246  — Suri   pots,    247  — 

manufjctureof  Snri,  .     248 

Sugar,  137  — account  of  the 
manufacture  of,  238,  231)— 
Sugar  of  the  andenta,  249 

Sugar  cane,24, 1 70— description 
of,  235— History  of  its  cnHi- 
vation,  and  the  mannfiicture 
of  sugar,  .  .      285-239 

Sugar  Maple,  .  438 

Sumach,  519 — Sumach,  Vene- 
tian, .  .517 
Sumachinese,  647 
Summit,  .  .  .70 
Sun-Flower,  .  168,678 
Sunn,  420— See  finiian  Hemp, 
Sutures  Longitudinal,  93 
Sweet-Flag,                    .             829 

—  P«s    .  .  .817 

—  Sop,  .  875 

—  Violet,  .  .      586 
Swayne,  Rev.  Q.  plantation  of 

filWts,        .  .386 

Sycamore,  a  native  of  Britain, 

161,437 
SycheeTea,    .  .892 

Synantheree,       .  .  623 

Synorfaiious,  .  .103 


TabemsBmontana, 
Tacambac, 
Tacia  pinnatifida, 
Tieniopteria, 
Talicra  palui. 


93 
147 
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6.V» 
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Taltpnt,    .  .  .  2^ 

Tallow,    Triable,    prodaoed 

from  the  piney  tree,  .      481 

T»UowShrab,       .  .  477 

—     Tree,    .  .  .480 

Tamarind,  363— preparations  of 

Tamarinds,  .  .  .863 

Tamarindos  Indica,  .  ib. 

Tamarisoineffi,       .  .  644 

Tanner's  Bark,  .  672, 674 

Tannin,      ...  141 

Tansy,  .  .  .      494 

Tapioca,    ...  286 

Tar,  distillation  of,     .  .      466 

Taro,        ...  264 

TaxinesB,       •  .  .660 

Taxites,    ...  653 

Tea  Tree,  166,  888— species  of 
oontroTersy  r^ardinff.  389- 
where  natire,  lb.— Tea  pe- 
koe, lb. — Tea  leaves  wlien 
gathered,  lb. — manner  of  pre- 
paring the  leaves,  390 — names 
of  Tea,  ib.— kinds  of  Tea,  ib. 
— green  Tea,  lb.- Tea  as  used 
by  the  Chinese,  lb. — ^when 
introduced  Into  Europe,  391 
— experiments  of  Dr  Smith 
upon,  ib.— Tea  tracts,  ib. — ^lo- 
calities of,ib. — ^mode  of  manu- 
fectnring  bUck  Tea,  392— 
mode  of  manufacturing  green 
Tea,  392— gathering  of  Tea, 
898— eultivation  of,  in  Assam, 
ib.— method  of  planting,  393 
Teak  Tree,         .  .        166,450 

Temperature,  .  .157 

Tenarlls,   their  straotnre    and 

variety,     ...  45 

Tcreblnthaoee,    •  .  646 

TerustrsBmiaoee,        .  .631 

Terra  del  Fuego,  extensive  beds 

of  the  kelp  plant  at,  185 

Testioalate  Roots,  .15 

Tetragonla  expansa,  304 

Tliea.   ...  .388 

Thcooroma  cacao,  .  396 

Theophrastus    cultivates     the 

science  of  Botany,         .  553 

Thorn  Apple,  or  Strammonium,  553 
Thnytes,    ...  653 

Thuja,  .  .  .lb. 

Thyme.      ...  492 

Thymelen,      .  .  .612 

Thyrsns,      ...  72 

Ticks,  .  .  .314 

Tiger  LUy,  .  577 

Tillace«,         .  .  .631 

Timber  Trees,  421 

Tipnla  pennicomis,  88 

Tissue  of  plants,  cellular,  6,  7— 

vascular,  lb.,  10— Areolar,  7 

Tobacco.  168— species  of,  399— 
qualities  of,  400— number  of 
works  written  against  the  use 
o(^  lb.— the  use  of  forbidden 
by  various  parties,  lb.— where 
cultivated,  ib.  — manner  of 
cultivating,  lb.— manufacture 
of,  lb. — use  and  abuse  ofl  401 
Toddv.  246— derivation  of,  ib. 
Today  drawer,  lb.— manner 
of  operating,  .  .      246 

Toddy  Tope,         .  .  243 

To-kien,  .  .  .389 

Tolu,  Balsam  of,  56S— Tree 
which  yields  it,  its  qualities 
and  uses,  .  .  563 

Tormentil,       .  .  .530 

Torypha  CaUera,  .  259 

Toumefort,  the  first  saooessful 
classifier  of  plants,  172— ao- 
eoant  of  his  system,         174, 175 


Page 
Tragacanth  or  GK>at*s  Horn,  5j7 
Transpiration,  40 — in  the  leaves 

of  plants,         '  .  .  51 

Transplanting,  .      675 

Tree,  Its  wondrous  structure,  1 — 
stem,  12-19— leaves,  12-37  et 
■cq.-monoootyledonous  trees, 
12— dicotyledonous,  ib.— aoo- 
tyledooous,  ib.— baobob-tree, 
13— trunk,  19, 20— stems,  in- 
ternal form  of,  20— wood,  23 
—pith,  lb.— medullary  ravs, 
24— wood  of  various  trees,  oc. 
24, 25— branches,  25— central 
system,  cortical  system,  30 — 
grafting,  33— sise  of  trees,  34 
— the  arauoaria,  ib. — Kauri 
pines,  cedars  of  Lebanon,  85 
— incision,  boring,  girdlmg, 
ib.— ascent  of  sap,  45— trans- 
piration, and  expiration,  51-53 
—Trees  of  north  and  east,  1 60 
—Timber  Trees,  421— ISpees 
shelter  the  soil,  433— Cotton 
Tree,  408— Medlck  Tree,  318 
Trefoil,  31 8-hop,*  .  319 

Tremandrese,  .  .      635 

Trembling  Poplar,  .  444 

TrichotomoQs  Stem,  20 

Trifolium,  .  .  318 

Trigonoctupnm,         .  .      654 

Tripartite  Leaf;  .  39 

Trine  do  Rooh^  a  species  of  li- 

cnen,  .  .  .197 

Tropaeoles,  .  .  629 

True  Service,  .  .      828 

Truffle,  a  fungus,  description  of 

the,         .  .  193 

Trunk,  19— its  structure,  lb.— 
peculiar  to  dicotyledonous 
trees.  ...       19 

Tubercle,  36 — rimple,  multiple, 

compound,        .  .  37 

Tuberose,  578— when  introduc- 
ed into  England,  how  culti- 
vated, .  .  .      578 
Tuberous  Roots,               .  14 
Tubes,  Simple,  7 — their  strao- 
tnre,                  .           .  7 
Tucuma  or   Grugra,  242— es- 
teemed a  dAicacy,        .           242 
Tulip,    StigmA    of,    82— when 
brought  into  Europe,  extra- 
vagant value  affixed  to  cer- 
tain kinds.  Its  varieties,  the 
beau  ideal  of  this  flower,  570 
—cultivation  of  the  Tulip,  57 1 ,  572 
Tulip  Tree,  167,  453— Its  gr^ 
beauty  and  mijcstlo  appear- 
ance,          .           .           .      453 
Tnrio  or  Subterranean  Bud,          86 
Turkey  Oak,         .           .           427 
Turk's  Cap,                 .           .      863 
Turk's  Cap  Uly,              .           577 
Turmeric,        .           .           .      518 
Turnip,  292— known  to  the  Ro- 
mans, 293 — Roman  method  of 
cultivation  supposed  superior 
to  that  practised  In  naiodera 
times,  ib. — cultivated  In  vari- 
ous countries,  293,  294— how 
used,  295— French  Turnip,      294 
Turpentine,   its   varieties   and 

howobtahied,         .  .      563 

Turpentme  Tree,  .    388, 568 

Typha,         .  .  .       88 

Typhmeae,  .  .  202 


Ulmns,  .  .  652 

UlodendroD,  .  .      656 

Umbel,  .  .  72 

Umbellifene,24,  285, 625...poi- 


Hsge 
sonous,  285— poisonous  <^na* 
lity    destroyed    by    cultiva> 
tion,  .  .  .285 

Umbilicus,  .  .  101 

Umbrella  Tree,  .  .      478 

United    States,   vegetation   of 

the,  .  .  167 

Uredinese,  a  group  of  fungi,         1 92 
Uredofobse,  .  814 

Urine,  .  .  .672 

UrUcese,  .  .82,648 

Uroq,  .  .  .245 

Utricular  Glands,  .  11 


Vaccinae, 

Yaccinlum  Myrtillus, 
Valerian, 
Valerianefe 
Valerians,  Pappus  of, 


622 
846 
534 
6-24 
93 


Valisneria  spiralis,  peculiarity 

In  the  plant,  .  .       61 

Valves,  opening  of,  .  93 

Van  Helroont,  .  .      Ill 

Vanilla,  397— Aromatica,  397 

Vascular  Vessels  or  Tissues,  7 — 

what  they  Include,       .  10 

Vasculum  or  Botanical  Box,  678 
Vegetables,  their  importance 
and  variety,  1— Solomon's 
Treatise  concerning  them,  ib. 
—knowledge  of,  amongst  the 
Grecians,  2-— Malpighi's  exa- 
minations of  minute  vegeta- 
bles, 3 — ^wherdn  vegetables 
differ  from  minerals,  4 — their 
vitality,  ib. — matter  of  veffe- 
tables  and  animals  essentially 
the  same,  lb.— resemblance 
between  animals  and  vegeta- 
bles, ib. — ^variety  of  vegeta- 
bles^ 5— some  only  found  In  a 
fossil  state,  ib. — variety  of  size, 
Ib. — mouldiness,  ib. — uses  of 
vegetable  products  to  man, 
ib.— purify  the  atnoosphere, 
ib. — convert  inorganic  matter 
Into  animal  food,  6— coals,  the 
remnant  of  ancient  vegetation, 
ib.— soil  formed  by  continual 
decay  of  vegetables,  ib.— em- 
bryo of  ve^tables,  84— food 
of,  1 10— fed  by  water,  1 1 1— 
Vegetable  extract  experi- 
mentsL  116— principles,  142 — 
juice,  i53->decomposition,155 
— distribution,  158— marrow, 
379— spechnens,  &o.  678 

VelonianOak,       .  .  427 

Venetian  Sumach, .  .      517 

Venules,  .  ,  38 

Venus  Fly-trap.    127,  696— Its 

singular  stracture,        .  697 

Verbenaoeae,  .  .      618 

Vertical  Roots,  .  14 

—      Stem,  .  .       20 

VerUcllIate  Leaf;  .  39 

Vervain,  .  .  .691 

Vesicular  Glands,  11 

Vessels,  vascular,  7— bearded,  8 
—punctuated,  ib. — slit  ves- 
sels, ib.— spiral,  8,  9— mixed, 
9  sap  vessels,  10— lympha- 
tics, ib. — air  vessels,  10 
Vetch,  Bitter,  316— the  chlck- 

lh)g,       ...  317 

Vicla  Faba,  313-^lvatlca,  314 

cracca,  lb. — satlva,  314 

Vine,  geographical  limits  of  its 
cultivation,  162,  339— now 
cultivated  does  not  belong  to 
Europe,  340— by  whom  Inbo- 
duoed  Into  England,  lb.— long 
lived,  ib.— localities  o^  341 
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p«ff« 

Mne,  toil  ftir  the,  S42— Vine  U 
UAropton  Court,  343— Vine 
at  y&lentino«,  .  343 

Vine-le*ved  Ck>tton,  .      409 

Vineyards,  deecription  of,  342 

Violariee,  638 

Violet,  586— ita  varieUea   and 

their  cultiTation,  586,  587 

Virgil,  a  number  of  plants  nam- 
ed by  him,  .  .  2 
Virginia  Bower,  .  .  601 
Virfdis.  .  389 
VitaUty.  TQgeUble,  122— theo- 
ries of,  ib.-MMinoiple  of,  122 
Vitis  Vinifera,  .  .  339 
Viviparous  Plants,  37 
Volkmannia.  .  656 
Voltisa,                 .                      653 

WakeRobh^  264 

Wall  Flower,  .      590 

WaUiohiew.  .  631 

Wahiut,  162,  165,  38f^-locaU. 
ties  <ii^  ib.— when  introduced 
into  England,  ib. — used  in 
eooking  by  the  Spaniards,  ib. 
—used  by  the  Gypsies,  lb.— 
manner  of  propagating,  ib. — 
black  Viiginian,  383— Penn- 
sylvania, .  383 
Ward's  PorUble  Conservatory,  682 
Water,             .           .           .      105 

—  Cress,  299 

—  LUT,597...itsTarieUes,    597 

—  Melon,  376,379 

—  Ranonculus.  573  — uses 

to  which  applied,  573 


PSffS 

525 
675 
145 
124 
441 
444 


Water  TrcfoU  or  Budc  Bean, 

Watering,  .        ^^ 

Wax, 

Weather  Glass,  Poor  Man's, 

Weeping  Biroh, 

Weeping  Willow, 

Weld  or  Dyer's  Weed,  514— 
cultivation  of  the  plant,  ib. — 
its  uses  as  a  dye,  515 

Wheat,  germination  of,  108 — 
geographioal  distribution  of, 
161,  208— winter  Wheat,  lb. 
-y^ring  Wheat,  ib.— Egyp- 
tian or  many- spiked  Wheat, 
209— M>elt  Wheat,  ib.— <«e. 
seeded  Wheat,  ib.— produce 
of  Wheat,  21 0--4uodes  of  oul- 
tivating  Wheat,  ib.— process 
of  baking*wheat  flour,        .      21 1 

White  Ash, 

—  Beech, 
Cedar, 
Lil: 


=  ^\ 


436 
452 
434 
475 

OOO 

429 
466 
444 
lb. 
161 


Pine, 

—  Poplar, 

—  Wfllow, 
Whortleberry, 
Willow,  444— nnmeroos  varie- 

tiet,  a  native  of  Europe,  oul- 
trvation  of,  and  its  uses,  444, 
445— used  in  manufiusture  of 
oharooaL  .  .  445 

Willow,  Weepinff,  .      166 

—      Oak,         .  .  430 

Winter,  EffvoU  ofx  .      126 


Pajr* 
Winter  aierry,  .  88 

Woad,  506— cultivation  of  the 
plant  and  manufiu;tnre  of 
woad«  507,508 

Wolf's  Bane  or  Monkshood,        556 
Wood,  23-its  varieties,  23 

Wood,  23— of  the  sugar  cane,  of 

I>ines,24— ofoak,flr,  25 

Wood  Ashes,  .   672,674 

Woodbine,  .      602 

Woodroof,  592 

Woody  Roots;  .        U 

—  Stem,  .  19 

—  Fibre,  .  .  151 
Wormwood,  .  527 
Wort,  the  name  applied  to  malt 

liquors  before  fermentation,  217 
WyohElm,  432 


Xanthozylee, 

Tarn,  263— winded. 

Yarrow  or  Millibil, 

Yeast, 

Yellow  Nuphar, 

—  Pine, 

—  Willow, 
Yew  Tree,  47i-its 

rived,  various  uses. 


628 

.263 
556 
672 
597 
465 


name  de- 


473 


Zamia,  .                      653 

Zea  Mays,  (Maize  or   Indian 

Com.)          .  .           .225 

Zeugophyllitea,  •           654 

ZisyphusJt\{uba,  .371 

Zosterites,  654 

Zygop1>yU(fP>  628 
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